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Planer Dynamometer of the Bureau 
of Standards 


By . H. Emery, 


a paper-carrvinge mechanism, 
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The National Bureau of Standards has recently 
stalled an autographic dviamometer to be used in maki: hold the platen rigid 
o determine the am NH f force employed frees 
It is shown in e, | mounted on a itucdinal direction. 

to ohe cha o this platen and « i] 
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experiments t , but allow it to move 
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The dynamometer consists ess ntially of fal 
which carries the piece to be planed; a system of levers 
a resisting spring: a pen, the movement of which is pro 
thrust ava 
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ing spring, supported on Emery fulcrums at its ends and 
connected to the fourth lever by a steel belted connection 
at its center. This spring resists the motion of the platen, 
and its deflection is a measure of the load against the 
platen. As the pen motion is proportional to the de- 
flection of the spring, it is a measure of the thrust against 
the work table. 

[t is, therefore, only necessary to proportion proper] 
the strength of the spring and the leverages of the various 
levers to get a desired amount of pen motion for any given 
load against the work table. 
puacaetiaeest 
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Pie. 3. PLaner DyNAMOMETER AND CALIBRATING 
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its maximum value of 3200 lb. per in.; that is, it takes 
3200 Ib. longitudinal thrust on the work table to move 
the indicator one inch. If the connection is made as at B 
in Fig. 2, the scale of the graph has its minimum value 
of L00 lb. per in. In Fig. 3 the connection hetween the 
third and fourth levers is shown in the position corres- 
ponding to a scale of 800 Ib. per in. 


Tike Parer FEED 


To feed the paper under the pen, a rack is attached to 
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DrAGRraM OF CALIBRATING 
APPARATUS 


Fig, 5. 
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PorTION OF A 


To vary the scale of the ordinate made by the pen, 
that is, to change the distance the pen will move for a 
given load on the table, the connection between the third 
and fourth levers is made so that it can be attached to 
When the connection is 
in Fig. 


these levers at various places. 
made at the extreme right-hand position, as at A 
2, both the third and fourth levers have their maximum 
ratio, and the scale of the graph of the instrument has 


Recorp Mapt 


WITH THE INSTRUMENT 
the side of the planer as shown in Fig. 1, and a vertical 
shaft is carried by the dynamometer, being driven by the 
rack at one end and driving the paper roll through spiral 
gears at the other end. There is a ratchet connection be- 
tween the shaft and gear, so that the paper is driven only 
on the cutting stroke. 

A stationary pen is provided for ruling the zero line. 
Fig. 4 shows a portion of a record made by this instru- 
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ment, but unfortunately no measurements of the size of 


] 
i 


the cut were taken, as the record was made when testing 


the apparatus. 
CALIBRATION 


To calibrate the apparatus, two flat springs were made 
and arranged as shown in Figs. 3 and 5; these springs, be- 
ing of oil-hardened chrome-steel, machined tapering as 
shown, give a nearly uniform fiber stress throughout the 
the amount of 


whole length and, therefore, maximum 


movement for a given load. They are 60 in. long, 12 in, 
wide and 1.1 in. thick at the center and % in. thick at the 
thinnest part. Two springs were connected at their ends 
by strut pieces and Emery-plate fulcrums, as shown, 
After the deflections of these springs for various loads 
had been carefully determined by means of a testing ma- 


chine, the springs were attached to the dynamometer as 





indicates " and loads applied to them by the screw shown 


in Fig. 5. By measuring the deflections of the springs and 
referring to the calibration data, the loads applied were 
readily determined, 

The resisting spring was first made too stiff; after the 


Careful tests 


were then made to determine the exac I position of the con- 


rougn calibration it was reduced in width. 
levers To olve th 
After the 


locating screws 


nection between the third and fourth 


] 


exact amount of pen motion desired. locations 


determined, the holes for the 


were were 
put in and the whole retested to be sure it was correct. 
The apparatus was designed, built and calibrated by 


A. Hl. Emery, at his laboratory at Glenbrook, Conn. 


Manufacture of HacKsaws 
By KE. A. Dixn 


The alloy steel used in “doubl 
factured by A. Reitlinger, New 
0.025 to 0.065 In. 


hacksaws manu 


N. , cotnes 


vVaryil 


netiol , 
York, 


sheets from thick and of 


lengths and widths, depending on the size of th 
blades. <All the 


ste fl and 


sii \\ 
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blades are cut 


while a sheet 72 in. in length 


economically into 8-, 9-, 12-, 18- or 24-in. blades. it would 


economical for, say 17-in. blades. Similarly. the 


not be 


widths of the blades, which vary from ™% to lL mn.. have 


? 
sheets used 


an Important hearing on the width of the 


The shee ts are first cut crosswt to the | 1s Th cle srred 


and then to width in a power shea There is nothin 
unusual about the machine—it looks very much like a 
squaring shear—but though ha fed, owing to the nat 
row widths ol ston * prod Tho 

\iainuinge Tue Teer 


milling | i Teeth. \\ cht is one 


‘The next operation. is 


by gang Lincoln millers. The machine in the foreground 


in Fig. 1 will mill saws 40 in. lo , Li necessary, but th 
longest stock wis Yiu It will be noted that the cut 
ters e stagger to ¢ the cut. T teeth of these 
<aWs ! ‘ ) ! the teet ny othe groups 
1 to 1 lk | tel ene¢ the name 
“double action.” the it oO oth forward and 
return strokes. The jig for hold the sheared blanks 
takes 50 in. in width by about 20 in. in leneth. As 20 
in. of saw blanks ly in. wide and 0.025 in. thick, 
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placed side by side would be apt to lift under the pressure 


of the clamping screws, spacing pieces are placed i the 
Fic, A The base A is 


T-shaped nuts occupy 


nro 


the 


jig at intervals, as shown In 
the T-slots B. 
slots, and the fillister-head screws (C in the spacers D en 


ided with 


wave them. When clamping a jig full of saw blanks the 


spacers are tightened so that they will move sidewise as 


the setserews FE are tightened, but will not allow the 
blanks to lift. The output of the miller shown is abou? 
125 TOSS pei day. 


The next operation is setting the 
Fig. 3. 


the rapidly rotating rolls B. 


The 


The saw A is fed through 


teeth. machine 
for this is shown in 


\ skilled operator can put 


120 vross through ina day. 
PIERCING AND STAMPING 
The ends of the saws are nerf mel ect. ma the trade- 
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HARDENING 


Several grades of alloy steel are used for saws for va 
rious purposes. The hardening temperatures vary from 
1370 to 1450 dee. F. 


a compound composed chiefly of whale oil. An 


The quenching tank B is filled with 
internal 
flange around the top supports a number of sheet-metal re 


These receivers are perforated so that the oil, 


ceivers (C, 
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mark stamped by the dies shown in Fig. +. Besides the 


piercing and rounding punches, one die has a stamping 
punch of a lion’s head. 
{ in the dies B and ( 


them out and turning them end for end, 


The operator inserts the two saws 


and trips the press. In taking 


the saw which 
was in the die B is placed 1h the die ¢ and vice versa, 
vo to the tables to be 


Those which pass inspection are 


The saws now Inspection pre 


pared for hardening. 
tied with thread in bundles of from 6 to 12 saws, depend- 
They then yo to the hardener, who 
places them in tubes and puts them in the furnace shown 


at A 


Ing on their size. 


in Fie. 5. 














Fig. 4. Prercing anp MARKING THE ENDs 

which is kept in motion, is free to circulate through them. 
When the saws reach the hardening heat the tubes are re- 
the 


receivers ( 


{ and their contents dumped 
After 


The drawing temperatures var) 


moved from furnace 


into the hardening the 
drawn in the oil bath D 
from 430 to 450 deg, I, 


moved in 


saws are 
The surplus tempering oil is re 
a gasoline bath, after which the blades ar 
dried in sawdust and returned to the inspection benches. 
Those which pass inspection are rubbed with a rust pre- 
when the saw is 
}ony 


ventive, which also acts as a lubricant 


used. They are then wired and pasteboard 
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Future of the Small Machine Shop 


By Joun H. 





; 


or tie 


SY NOPSIS—Is there a 


the one employing from one 


jj 
future small sho] 


weeny Maude Cari 


, 


CYS: lo an absorption ol 


The N¢ 


ngures 


Or do CONnATTIONS point 
y J By 
lhese small untils hy lhe big ants? 


] in fi 


que N- 


lions are answerer is adrticte and are 


SHOMHM Uu ich prove that the trend of progress ts ti 
/ 


“i soa 


a direch n favorable 





Big John is the owner of a small machine shop employ- 


Ing from SIX TO twelve men, according to the voodness or 
the 


His son, little Johnny, is afraid to go upstairs alone in 
i 


badness of the times. 


dark, for which failing Big John calls him a “fraidy 


” When he tries to find out just what it is that th 


the 
cat. 


«ov fears, the onlv replv is, “Um *fraid sumthin’ 7 git 
| bd 
hile. 
Big John doesn’t svmpathize with his boy's timidity. 
“The fool kid domt know what he’s afraid of Yet, 
strange to sav. Big John has a bugaboo of lis own that 


VAN DEVENTER 


line as his own, some of which bid unreasonably low for 


work Lh fears cheap production in the big shops where 


; 
handy men and specialists turn out the same piece day al 


ter day. He has doubt of his own ability to vet the neces 
sary accommodation from the banks, and also to make col 
lections for work that he has do Ile cannot see that 


his old equipment stands much chance against the brand 
plant 


these 


new tools which have just been installed in the big 


up the street. He doesn’t stop to analyz itemize 


things in this way, but thinks of them all together and 
blames them on the big corporatio 

We are voing to tackle these ttle tears in detail, one 
at a time, and see if thev are real or imaginary. But 
first let us look back and trace thi progress of the small 
shop from the time that all s! were small, and few 
and far between tnto the bargain 

Tue Evonurion or THE SMALL SHOP 

In ancient days, before machine tools were thought of, 

re was the medium by which metals were worked into 
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Growru oF SHops AND OUTPUT IN THE MACHIN! 


He 


big shop, and this has made him believe that there is no 


has deepened the wrinkles in his forehead. fears the 


future for his little one. He ts afraid that the bie s 
will “get him.” Ask him just what it is about the 
shop that he fears, and he cannot state tinh plain words 
He and little Johnny should shake hands, for they are 
both afraid of the same thing—the unknown. 


A ComMPLEX BUGABOO 


The fear of the big corporation is a vague. indefinite 


fear composed ol many little definite ones, some of which 
should really be laid at the door of the little shop itself. 
Big John is afraid of the other small shops in the same 


\ND Founpry Trapves, BAser ON CENSUS FIGUKES 


thie forefather of the small 


ai 
he 


as well as of the modern blacksmith shop 


useful shape. smith was 
machine shop, 
His equipment was crude in the extreme, yet he was an 
he had the skill to 


this 


LO! 


important man in his community, 


ado What others could hot, And domg Is one of the 


things that makes a small shop succeed today 


War was a mighty stimulator of industry even in those 
days, and it forced the blacksmith to become a manufac- 
turer. The demands for spear-heads and battle-axes bh 
came so great that he was obliged to make them in lots 


instead of one at a time, not so much through a desire 
making them, as to save his skin 


The same 


to lower the cost of 
by promptly filling the order of his war lord 
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Inspiration probably led him to mount a circular stone 
on trunnions, and thus speed up the slow process of rub 
bing an edge upon these weapons 

Machinery did not play much of a part in that age, nor 
for many vears later. One hundred and thirty-six years 
ago, a mob destroved the spinning machines just intro 


that these crude 


s| ill Those 


wright, believing 


duced by Richard Aj 


Preceded would lessen the worth of their 


were poor days for experimental shops! And only ten 


Vears pelore this. lames Watt produced his steam engine, 
thus providing a motive power other than the water 
wheel ana the “horse powe "a 

New York Citv, which today has over 2500) machine 
and metal-workine plants, had oa 1812) but one ma- 


Frasse, who built watchmakers 


| 


chintist ol 
tool 
Hirst 

is known that he did quite a bit of experimental! work 


, models and experimental machi 


note, 


Ih his shop the 


Hes. 


sald to have been built, and it 


steamboat engine Is 


hulton. 


, 
lol Robert 


VIACHINI (0 Years Aco 


SHOPS 


Vhus far, all of the machine shops have been small 
ones The day of the large shop had not vet come, 
Speakin ol the Cut if Ta ord, Conn., as it was TO 
veal vo, Joseph W. Roe states in the AMERICAN Ma- 
CHINIST: “The assessor's returns for TSi6 gave only 
three ‘machine factories” with a combined capital of $25,- 


000 and 45 men employed.” 


came the rapid erowth of 


raha 


During the next 50° years 


the Incorporated voing hand in 


hat 
lab}, 


Investors money. Quite a bit of this expansion 


inflow ol 


was artificial, and many stockholders found to their sor- 


that all of the 
dation and watered stock was not sufficient to prevent the 


row moisture connected with forced liqui- 


profits from going up the chimney. A shadow was cast 
over the little shop which became darkest between 1899 
It was not caused by direct competition alone, 


qanverous 


and Od, 


but by other things more vague and 
Public sentiment demanded a correction of these evils, 


md the pendulum began to swing in the opposite direc- 


Lion. Lhe number of small shops employing sevelh Then 
or less, which had shrunk St per cent. between 1899 
ond 1904, increased 24 per cent. between 1904 and 1909, 


And while defi 


is safe to say that the 


last government census. 


not yet available, if 


the date of the 
nite figures are 
census to be taken this year will show an even greater in- 
crease during the last five 


years, 


A Fientp or Work vor BKacu 


\s a nation, we 
We will 


terestil Vy upon 


are quite apt to Jump at conclusions. 
place a reformer who talks convinetmgely and 


a high pedestal, which, after a 


we will kiek from under him because he talks too mou 


Almost every 


so that our ¢ 


OVEeTaUaone 


movement is 


“uctloh, art OL progress Is a 


lines gradually approaching a happy medium At on 


beliet Lal the he 


ne there was quite a 

hi ora country was the extensio ig Industrial 
units within it, whi would result ino low prices, h 
waves al nT WOSpPert We so | Y units 
ut the low pr sand lugh wages aifed to put In an ap 


e vround that a greater 


proportion of the smal! industrial units, with natural in 


stead of artificial competition, will tend toward industrial 


prosperity, and help to do away with money juggling. 
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One thing is certain, there will always be room for the 
small shop. No one organization can completely fill a 
viven field of activity and perform all of its functions 
equally well. We can represent a given field of work by a 
cubical box, and that part of the field that can be best 
covered by the large shop by a ball which will just go into 
After the ball is in place there will be eight 
left unfilled, balls may be 


placed, and there will still be spaces between the large 


the box. 


corners into which smaller 


and small balls and the box into which still smaller ones 


may be put. In fact, no matter how many balls are in- 
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troduced, there will always be room for smaller ones, fo 


completel ll a cubieal box with round 


balls, It is impossible for tly l ball to take the place 


of the sinaller ones. and it would be useless for the littl 


balls to try and crowd the big one out of the place it is in- 
tended to fil] Bie shops are finding that there are « rtain 


things that they are fitted to do and that others really 


detract 


few years ago nearly all big plants 


from the issue. To give an example: A 


Malh 


built ther own Jigs, 


fixtures and special tools. Now, many have them built to 


order in smaller shops, so that they may concentrate all 
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of their efforts on the real product that they are best fitted 
to make. A builders 
standard machines, 

ments and turn them over to small shops which have the 
Biv 


number of machine-tool stick to 


hut accept orders for special attach 
skill and to produce them. 
shops find it to advantage to restrict the size of their 


experience necessary 
plants and their equipment investment so that they can 
work full time the year around, and take care of orders 
over their capacity by sub-letting certain parts to smaller 
shops when need requires. In these cases we find no in- 
terference between the fields of work of the large and the 
small shops, but rather a cooperation of benefit to both. 

The small shop that is trving to do something that the 
big shop can do better is courting trouble and failure as 
much as the featherweight fighter who takes a notion to 


look for heavyweight honors! 


Wio CoMPETES WITH THE LITTLE Siltor ? 


Now, Big John, be perfectly honest with yourself, and 
vou, and why 

Who was it 
parts for the Ajax Co 


competes with 


little 


tell us who it is that really 


there isn’t more money made by shops. 
that cut 
when they wanted to get 


Was it a big 


and overhead cranes and a bonus s\ 


vou out of making those 


their big war order out in 

shop with individual motor drive 
Not 1y\ 

Bill 


has a shop half the size of yours, took that job away from 


hurry ? 


stem 7 a lor 


chalk! I heard you say vourself that Jones, who 


vou at a price which was less than your cost, notwith 
standing the fact that his tools are so old that they have 
You can't blame the Ajax Co. for 


What you should do is to get out 


vray whiskers on them. 
taking the lowest bid. 
vour hammer and knock some sense of proportion of costs 
, his cost by 


figures 


and profits into old Bill’s head. He 
the size of the blueprint and those parts happened to be 


drawn to a small scale. If it wasn't for the retired 
haker for whom he is building that perpetual-motion ma 
chine. the sheriff would have had him vears ago. The 


competition that hurts the little shop isn’t big-shop com 
petition, but that of other small shops that don’t know the 


cost of work. 


Nor ALL SUNSHINE IN THE Big Suop 


] 


Bie John has broken the 


a good 
Ile 
president of the big Ajax 
could take Mary little 
If his wish could be granted for a 

Ile 


would find that while the Ajax Co., with its fine machine 


commandment 


Mr. Davis’ 


1 


ninth 
many times by wishing himself in shoes. 
thinks it fine to be 
Co.; that is, of course, if he 


John along with him. 


would be 
and 


week or two. it would alter his notions considerably. 


! 
able to produce WoOTK 


tools and Sper lalist operators, is 


at a much lower labor cost than he can ever ¢ xpect to, 


it is forced to KEC}) its selling prices high in order 


to earn a small dividend on its inflated capital stock. 


Ile would find that the overhead expense or burden in the 
big shop is almost twice as heavy as in his small one and 
that it has 


Mr. Davis sits up all night planning way 


the most mysterious wavs of growing. unless 


= TO prevent 17 


He would find that a given floor space in the big plant is 
used to more advantage for producing work than the san 


in a small shop: but he would also observe an un 


space 
believable number of nonproducers in the former and 
x arcely any in the latter. 

He would find that Mr. Davis is not in close touch with 


that almost all of the 
that quite often it is 


the details of his business : informa- 


tion he receives is second hand. and 
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would see that 
the shop system which Mr. Davis has had installed te 


Inaccurate or purposely misleading. He 


protect his interests has involved a great deal of expense 


and red tape, so that when a man wants to get a %4-in. 
has to go through 


And per 


dignity ol 


capscrew from the stock department, he 


as much formality as if he were making a will 


haps worst of all, Big John would find that the 


his new position prevented him from getting into over 


alls and adding the finishing touches to some important 


job with his own hands, for being a real mechanic, he 


loves nothing better than to change cold metals into liv 


ing machines, 


The Frvnant Proot 


Several learned professors in a tropical country wert 


arguing whether it were possible for a peculiar bug de- 
scribed by the natives te exist After several hours of 
debate, thev concluded that the insect was imaginary, 
producing a number of reasons why such a bue could not 


exist. Suddenly one of them felt a bite and looking down 
éé ;° 

w the exact specimen clinging to his leg Grentiemen, 
he exclaimed, “I am afraid there was a defect in out 


’” 
awsonine. 


After all, the strohnvest prool 
that they do. If you 
Anu rica 


proportion i. 1 


that small shops can sue- 


ceed is the tact deny this vou sav im 


effect that SO per cent. of manulacturing plants 


failures, for this hem are small shops 


are 


] . ' 
less than 20 wave-earners.: In the machine- 


eCMploving 
15.000 of the little shops, 


1200 of the 


tool-using industries there are 
than 20 


which employ more than 250. 


emploving § less men, to big ones, 


The small machine shop is here to stay and to continue 
to make a profit. The really successful small shop is not 


afraid of the large one. Perhaps this is a reason why it is 
his opponent is hall 


Let’s 


successful, for one who ts afraid of 


whipped before he starts fighting. vet rid of the 


biggest obstacle first: the fear of the unknown which 1s 


the father of the big-shop bugaboo Then, with clearet 


minds and stronger hands, we will be in shape to see and 


grasp success for the small shop. 


What Men Do for 
By E. F. 


a Living 
HLENRY 


The Russell Sage Foundation has recently published a 


report, “Some Conditions Affecting Problems of Jndus- 


trial Education in 78 American School Systems,” which 
is Ol considerable interest asic from the purpose for 
which it was obtained 


from 22.027 fathers of 


13-vear- 
as to their occupational history. This 
5.000 to 200.000 in 


Reports were recelved 


old bovs, vroup 


was taken from 78 cities of rom 


and was selected because t represents the men 


habitants, 


whose sons are about to step out of school life into the 
husiness world and because it eliminates from the discus 
sion young men who have not found a settled life worl 
nd old men who may have passed by their usefulness 


It also eliminates, to a vreat extent, the loafer, drunkard 


and ne’er-do-well, who figures in studies of the population 
as a whole. 
It was found that the bovs were scattered through all 


vract 


tive orades, 25 per cent. not having passed the first 


That. of course, is due to immigration; much of the back 


*All 


industries 
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hot 


Progress ol the 


wardness shown by statistics Is 


but sin arrested immigrant boy 


ply Lie 
who has to stop in his educational endeavor and learn a 


In studying the location of the parent’s birth, it was 
that 


Dorn. 


only one father in six now lives where he 


found 


was This is not by any means all due to the immi 


this country, only 25 


This 
Kept in) 


Those fathers born in 
they 
that should be 


The 


errant, tor of 


per cent. live where were born. instinct for 


roving is something mind in any 


scheme of education, statistics from different cities 


show, what we are all well aware of in general terms, 
that each cit is In a sense a center of certain industries 


or groups of allied tndustries. 


Because a bov is Horn wm (ialveston. where only ~0 per 


nh thanulacturing, is no sign 


cent. of the aged 
that le 


dustry, be AUSe he 


meh are ene 
hing In some manufacturing im 
Mass.. 


likewise fur 


Inay hot need tri 


may move to Chicopee, where 78 


per cent. are engaged in manufacturing. lt 


nishes a strong plea for state and national aid to voca 


tional education, since to do its duty each community 


should give training in vocation, not merely the 


trades or professions that its children may have aptitude 


lor. 


USEFULNESS OF MENTAL TRAINING 


Another thing which this investigation brought out 1s 


that there is a popular misconception as to the proportion 


of men who make use of an education. Out of this 22.02% 
there are only 5406 men in unskilled and semi-skilled po- 
There 
owners olf stores, 
Out of the 
that is, 
their daily 


itions, Including those classed as operatives. are 


that is. clerks, sup- 


i292 mental workers : 
eritendents, managers and professional men, 
rOremen ? 


same total there are 8109 artisans and 


skilled workers, using both hand and brain in 


work. The percentages are: 

Manual laborers re F 
Manual ind mental it l 
Mental 34.4 


that from a purely business 


point of view mental traning of the 


Krom thy It cah be seen 


rl rhit sort can ln 


Lise 


by nearly 75 per cent. of the population. Inasmuch as 5° 


cent. ol studied are belo 


that the 


ber the bovs Whose cHuses were 


hnormal—so far below their age 


their erade for 
are unlikely ever to vet the whole of their vranimar-s¢ hoo! 
education—it appears that a much smaller proportion of 
hovs are vetting the minimum of education for their fu 
ture careers than will need it, if they do as well as the 
fathers. 

semi-skilled, 


Kven these men who are rated as unskilled, 


ete., are any means to be classed as unintelligent. 


The 


hetween semi-skilled and skilled labor is so poorly defined 


hot ly 


distinction between unskilled and semi-skilled and 


that it whether, 


men Who are classed as operatives are doing work which 


Is Impossible to say for example, the 


might entitle them to be rated as partly mental workers. 


There is quite a distinction between a man who operates 


Sibi pte 


a sensitive drilling machine on work by using a 


ig and a man who operates a gear-hobbing machine, and 


vet in such an investigation as this, made by people whose 
interest In and knowledge of machine-shop methods are 


| mited., hot be expected, 


different 


these distinetions should 


The proportion of men in the industries is 
also interesting. The figures are at variance with those 
found in the census reports, because the group is in a way 


a sclect group, as stated above. Of these men 12.9 per 


backwardness at all, 
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10.6 
in building trades, and 13.3 per cent. ineretail trade. either 
The rest are scattered 
Only 
2 per cent. are in forestry, which is not to be wondered at, 


cent. are in the tron and steel industries. per cent, 


as clerks, managers or proprietors. 
through all the different occupations imaginable. 


considering the size of cities that were investigated: 9 
per cent. in the salt business, which is a very localized in- 
li per cent. in quarrying, which is not a city job, 
Out of all of them only about 17 


dustry ; 
at least by that name. 
per cent. are in manufacturing trades that are carried on 
in shops. This is used by Dr. Leonard P. Ayres, the au- 
thor of the report, as an argument against the indiscrim- 
Inate starting of trade schools for the teaching of manu 


facturing processes, on the ground that there are other 


and perhaps more important things to be taught in many 
cities. 

From this it is possible to suspect that, lax as has been 
the machine industry of this country as to training ap 


} 


prentices, other industries and vocations have been 


still more lax, which is hardly a reason why we should 


relax at all. 


Two Camera-Part Tools 
By Eruan VIALL 


A piercing die and 


oft the (‘or IC 


a milling fixture used in the shop 
Camera Co., Rochester. 
The die at the left is used for pierc- 


linn., are shown 


in the illustration. 




















Two Camera-Part Toots 


ing the small pin holes in the ears of the thumb levers 

Two in at 
The lever B is then pulled 
h (. This holds the work 


The holes are punched in the ears by means of 


automatic focusing put 


stops. pleces are 


one time, as shown at A. 
over until it catches in the lat. 
securely, 
the double punch D, which is fitted with a spring-backed 
stripper plate. 

The to hold the 
tracks in which the lens bracket slides while milling the 
T-slot L. 
under the plates F, 


milling fixture at the right Is used 


The track is placed in the fix- 


A small milling 


iwo cuts of thr 


ure and clamped 


itter Is used, taking one cut at a time. At the finish ol 
the first eut, the holder is indexed and the other side 
channeled out with the same cutter. The holder is lo- 


the angle the pin G, which 
the hole #7 into whichever of the holes J 
The strips A and FL are clamps 
used on the holder for different sizes of tracks. 


cated on base by means of 
fits through 


or J that is opposite it. 
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Drilling Jigs for Making SilKkK-Work- 
ing Mi achimes 








— () ( 1! - eC Tol assen ‘ 
VY NOPSIS—The usual tune of drilling 1 lo te chown at 3 
cales the part lo he drilled Tron a machine-finisi 
surtae ora Lored HOLe ? here, ( evel castings , ” ; . ES 
are located frome thre rough-cast surtaces, Cup j aly " to) Os T1S% ‘ tly, riel 
bushings or V-blocks are utilize fo amsure the ite breakel (a ree The to bre; inks Oo 
holes heing enti with the outs of tie ISSOS, ce on shown 1! Ij y nal 2A. | ‘ stil is mced 
An arrangement of a spring which-forces the ist- over the plate jig A and the fou = B are tightened 
ing lo a predelermined positton is interesting as until the contours o , 
anolher method of locating. pressure of the screws also { it ‘ 
‘ ons s ete 
The Johnson, Van Viaanderen Ma 1} e Uo., Paterson ; are tiv ( lled te ,atterware ( mito | 
N. J., is manufacturing a variety of silk-finishing ma two holes J) are drill { - s. S 
chines. When making some of thy parts, sper lal tools é i the two hol Bare Lect l I reamed 
have been designed to facilitate the manufacture. Sony to 116 Slip b : tools 
of these tools are des ribed. are 
The jig used when drilling the holes for supporti: It w ” Observes of the duplicate type, 


} 


the stee] rollers in the boxes ol \lo @ ree nes (a ro ! i That both sides ‘ Clt- a right- 
machine used to put Watermarks on sIit PAOTICS ) ‘ I castil -. i melhor ! Olt it} the two 








Fic. 1. Jia vor Sreet, Rout Boxes Fia. 2. Jre zr Tor FPrami 














ia. 3.) Jig vor Dritting CLurcu Hovsines Rie. 4. Drinn Jig vor B KET YOR} 


shown in Figs. 1 and 1-A. The casting is located in the rames ben nh allo t elvan assembler 
jig by two jinish-machined lugs A, which fit between thi Whe rl r the hol lut 

urfaces previously machined. The swingine strap / >and 3-A used. The cast pla 
is then brought into position and the thumb-screw ( the fitt in Al with th hol thy 
tightened down. In this j ey four holes are drilled 1 I> The lot f { l ened on the 

in. in diameter, afterward being reamed to 1," in. Slip ! wit Live ! owl thus hold C yMITT Secure 


bushings are provided with the 3 


tools. ; té ‘ ened I ) | hut ! el | 
The operations are perrormed Prom each s1de 0 Ti jig, hole thre i; 1 Tal dl out o 
slip bushings being fitted for that purpose. The hol { ULS.S oles 43 1 


are afterward slot-machined to suit the rolle1 journals, n diameter are drilled at through the bo 





ERLCAN MACHINIST 





Vol, 42, No. 








“A 


FIG. 1-A 


tae 


fs re * 
ss wrens. 
% 
e ’ a * ‘on 7 al veh 
- 





P Se 
berries 
. se Se et eel 
. ot Ls ¥ 
oe " 
: 2218 
ae 


LEAF SPRING.14 "wine 
N° 16 GAGE ATY” 


FIG.7-A 


oye: $s 


FIG, 4 


A 


tA. 


ae 


4s ? 
~~ 2 


es 
on 


at © habs 


- @4l8 
ste : 
a hs 














DETAILS O1 


Jigs Usep 1n BUILDING 


Sink-WorkInG MACHINERY 











January 7, 1915 


of the casting, later being tapped wit 
at EF. 
One of the finish-drilled and tapped housings may 
the jig 


manner similar to the hole through the ear 


seen at the right of 


Drinnine 


used when drilling th fting-arm bracket 


Phe jtg 
machies 
with the two V-blocks A 


This the Ca 


ribbon-finishing 
} + ] 
located 


B. 


The casting 


Is 


its over 


screwed cup bushi 


when screwed tight forces it into the V-blocks, thus lo 
cating and holding it. Two holes 1 , in. in diameter 
are then drilled through C; these are afterward ream 
in the jig to 11, in., slip bushings bein provided 


that purpose. The shank D is drilled 1¥g in. and tapped 


a 114-in. pipe-thread. 


ll) 


Col 


OlLuNCs 





JIG POR \l ANGLI 











itact 








Fie. 5. Dritt Jia ror Guine Pic. 6. Jig ror Dra Peame Tops 
Qne of the ftintsh-machined brackets shown at thu t metho locath 
right of the jig. \\ ( ( Hed central 
When drilling the liftine-arn uide for a ribbor rf rT? 
ishing machine, the jig shown in Figs. 5 and 5-A r 4 { { { 
used. The casting is located with the screwed cup bush \ at Fist lt two at F 
ing “Al. which fits over the lone boss. The opposite en diamete. ne ne at ¢ mete 
of the piece rests upon a finished p ainst which it Hand G are out ( 
forced I means of the wing-screw 2. Two holes are t x espect ’ \ / mre on 
drilled at ¢ | , in. in diameter, are afterward ream ~ ! liso out t 
to 11, i} Slip bushings are used to uide the tool | { ’ 
both Operations, 
At the nght of the jig nay be seen one of the machines 
istihes Mm ¢ ; | Qa img 
Dittuing Frame Tors I} lt. | 
For drilling the frame tops used on Moire ma ‘ thie OLLOTE Tine | oles b 
the jig shown in Figs. 6 and 6-A used The larg “ ‘ Tin the pieces over 
hole yo which Is 2 mb. on ciamete a Tie Wppel } r% 1 ! md rean The 
lower surfaces are previously ma ne The hole A ( wen a lot ¢ PONOMECE 
is placed over a machined pin and ust or locating t fo W tin I { alts WW 
piece in the ji lal T ( , mandre| 
\fter the jig is placed so that it rests in the upp the large end a { et th oo 
inished boss of the casting, the tw humb r j would start, | tl il it ld vo all 
are tiehtencd against the sides of thy ec’ . ay ih aha s He sa l ill over 
ing it securely, Four 43-in. holes ar wen drills \ The init e, U 
tool being guided through thy Ushi s J. When 3 not all, W ‘ , iperintendent 
chining thre oe nm the boss / \ a | ul Ose t ( it 
er, the drill ruled through the two ears ¢ » 1 al ecan t1 1 t 
the hole will aligniment. size 1 ‘ “Nn ! \ ul ! wf 
One of the castin ready 1 © placed began to wre L ! ad te 
have these five holes drille Ow ’ hole materials new t 0 
DriLuing Press Levers ans ee “J om 
, U ist app as been the In 
The jig used when drilling the man ress lever use ter vare ea) s a of buvings 
In ribbon-finishine machines is show! yes mid 7-A O} it 1 t at all. it 
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watched and kept to size and sharp enough to cut 


Then the reaming was placed in the hands of 


up 
cleanly. 
men possessed ol vood judgment, who could he relied on 
to keep holes to standard size and to keep them straight 
within, say one-quarter thousandth. 

lt is probably impossible to hand-ream without getting 
a trifle of teeth 


its wW hole 


taper, so long as a reamer with cutting 


leneth is used, and no other kind of reamer has 


holes, such as 


proved successful for the ordinary run ol 


OVC! 


rin machine-tool building. 


THE DrevELOPMENT OF HOLE GRINDING 


llardened steel and extremely small work, such as or 


curs in watch factories, brought about the development 


ol grinding machines which used small. rather hard wheels 


running at tremendous speeds and removing 


infinitesimal 


umounts of metal. These machines proved successful on 


the were designed. Then came 


mall holes for which they 


' ! , 
universal erinders tor toolroom use. which were 


at first 


supplied 


with internal grinding fixtures using lone over 


shatts or arbors. The necessary freedom in the 


warings to enable the spindle to rotate at the high speeds 
Involved was multiplied as the wheel was placed further 
from the bearings. ‘This has been helped by extending 
thr spindle hearings into the hole that is being ground 
viving the wheel support clear up to the collar against 
Which tt is claniped. 

The idea that aowheel verv much smaller than the hol 
to be ground is necessary has been discovered to be not 
\\ 1] founded Modern rrindin With thueh solter grades 
of wheel than were formerly used has made it possible 
not merely to avoid the vreat speeds ormer| thought 
ssary, but to use a wheel almost as large as the siz 
of the hole being ground. The are of contact is, of cours 
nuch vreater with a relatively large wheel than with a 
small one, but if th wel is soft enough it will not gla 
ver. The use of a wheel as large as possible also perniit 
the supporting bearings to de hea enough to absorb 


jar and vibration before they reach the adjusting members 
! 


of the machine. It is also possible to do a much quicker 


and better job of grinding by furnishing grinding spindles 
all 
short. A 


] 


to fit the job, rather than by using a single spindle for 


to small long lo 


the 


and 
to 


from large from 


jobs 


spindle that is small enough ering smallest 


that a manufacturer may desire to grind and long enough 


Lo erind the deep st hole, would 


be totally unfit for grind 


ing—in any commercial sense—the larger part of the 
holes that are apt to be brought to the machine 
Tue Frevp or INTERNAL Grinding 
James N. Heald, whose experience along this line has 
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been quite “as long and varied as anyone’s, “ays that the use 
of hole grinding for manufacturing purposes is increasing, 
especially where the limits allowed are low and where ex- 
cellence of finish is desired. He does not see any pros- 
pect that grinding can be done as cheaply as hand ream- 
ing as long as toolroom costs are lumped in as a whole and 
no separate account is kept of the cost of keeping reamers 
in shape. If it were possible to know the true cost of 
keeping a set of accurately sized reamers in the shop, 
which, of in the toolroom, it 


might put such a light on the subject that grinding would 


course, means another set 
be more seriously considered, As it is, the grinder is find- 
ing a field in the case of aluminum bushings where it has 
things practically to itself, the reamer having retired in 
and the holes 
pretty 


where vood 


bad order with edges roughed and dulled, 
Then, too, it 


finishing holes in cast 


in worse shape. is finding a clear 


field in iron, wearing 


qualities are obtained by using very close iron. 
If there is any considerable production it is easy for a 
to be 


reamer has ceased to eut smoothly and vet th operative is 


considerable number of reamed after the 


pa rts 


not conscious that the harder than 


wlore, A erTil 


reamer is cutting much 


er reduces the cost of inspection, because 


each grinder-hand has his go- and not-go gages and he 
knows as he goes along whether the work he is turning 
out will be acceptable or not. 


The time element alone will probably never be such as 


to make the vrinder cheaper than the hand-reamer: it is 


all a question of whether the work that is being done re- 


quires a better hole than the hand-reamer will vive, even 


when put in fairly careful hands, and this depende on in- 
<pection limits both as to actual diameter and taper, and 


required as well as the material used. 


A TwoeSpindile Boring Machine 
By E. V. ALLEN 


\ two-s] the 


Ihe trical 


nadie bor Inachimne 


\lfo Co.. 


venerator parts, is shown in Fig. 1. 


Dayton 
smal] 


Lise ry\ 


out 


hore 


Dayton, Ohio, te 
The piece to be bored 
“ clamped al | 
lever BL The 
ne on the hand 
with the Stops are placed on the spindles 
at A and B toe The 
operating levers C and D are supported by means of the 
kets fF and F. When the 


he shoved olf the ends of these brackets and dropped out 


DV means Of a strap and the eccentri 


run in from either side by pull- 


tools are 


Fig, 2 shows the same machine 


levers. 
! ‘ } 
Worn Tenoved,. 


ave the depth of the counterbore cut. 


prac not in use, levers may 


ot the way. 





























Fig. l, 


MACHINE 


A Two-Spinp.Le Borina 


Work REMOVED 


\IACHINE 


Fic. 2. WITH 
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e Mechanics of Imventory 








1? > " 
1?) ( 1} 
( SLOW -TDOVIT niaterial. \ ( n ‘ Css } 
“Ayn on 
SYNOPSIS—The work of taki eas i ; 
il i 
ral > / ’ / 7 f fy) Th 1 
physteal shop tnmcentory cr ( aT iis (bout De e sta ‘ ects . 
wd bhe / adi Is i) j ‘ ) CLUASSOS ; 4 
“Lt? - it 1\¢ t i at 
r — 5 
f / / 7 loy rol ed ne | 
The first is the re-tnventory i f nein } hese sheets are « , , ty if ti 
j j j j 
(el } and involving he me ) e proud a , t , ind ‘ ; 
. j ‘ aS rhe ota quia t 
nished S/OrTOS departments / ( xi Tle ‘ ; ‘ . 
( - ] orre 
Ti concerns wmactive materia 1) re ratio? ’ ' ‘ t that ‘ 
‘ ) ) f 
iandling that 4 i is achive / . ” INS ‘ PX tt nother t 
| l 


ei i¢ work is ai Puig ine j “ ‘ re yi ) . ; 
f th / . 









































” ie ‘ ’ i t ‘ i) 
production is SUSDPeN LE las o7 ao? / / oO ret t elore t 
methods are PSC) / ? era ele - ve = r sheet 
= more t } 1 be! Obsolet 
ihe annual inventory may properly be divided into twe sto s written eve Ton { u en 4 
yhases, the mechanical and the recording. The mechar wsed before th ent 
! 
al phase is primarily a shop function, and in mal qui ( 
iF ‘ nfs) | ! ley y { 
plants means co Usion aly qisordey ol “eVeTa adaves, ( =T ow che im ‘ 
ith unnecessary delav on the recor rend. It is safe to 4 te) Car , ' whens thy . would | 
Si) that no matter how large the plant or how varied thy matte! msidderably. but rate the premiu 
products. oO] shut-down day shoul YT] <ullicient. Prot - Te) Wy cl or «le t; this 7 or, thy 
erably this should be Saturday, to allow Sunday for cor slips ; ast as sent i Uk ti t heads 
rections, but this is by no means necessal | rames. end plate ‘ oupDs are 
With us the mventors pernd com Chices ibout Cdet. 1. r ! } ‘ etter corre >) to The j le Y Oo 
at which time a man is detailed sp ally in the roug rtal ie ob pre un ! ’ totales show 
SHOP-SP. BoA.SM pc. | 
DESCRIPTION 
Rack No 
}—— —-- - - -_—— w-M A A 
' 
| 
STD. ORDER QUANTITY____ CLASS — NIT BSOLETE 
MINIMUM LIMIT AVAILABLE TYPE SS Sn FT PER POUND ___ wGT. PER. FT 
AVAILASLE RESERVED ORDERS RECEIPTS DELIVERIES IN STOCK 
propo. | | oroer | ORDER PROC ; ; 
DaTE QUANTITY DATE QUANTITY DATE QUANTITY OaTE QUANTITY pate QUANTITY pare QUANTITY 
} ORO NO. NO orRO 
‘ —— | 
| 
as ne | | 
In | ‘Ol MV OF STO! ( \ ~ vs | 
-foreroom to che K uD record ecards with stor oy! al I ( ’ mace iy ,. \ 
Clerks ia finished Darts storeroonl also neck uD 1 re ‘ ‘ el ) tx) } 


“are time, and later on m overtime, If necessal \ tha (ferent parts, te t price « so thr 


Lise repancies found are checked ai the cards are co yperatlo sa short one l 

rected. Our stock card is shown herewit! It carr ir with our product for und p ! 
Inder the captior “Description” everything essential to eclally on partially finish l wairts) bul 
the inventory record, and commeides as far as it goes wit somctimes serious! emily Tine epartment rol 
our inventory sheets. On slow-moving material the unit thi e drawn, » on e fact 
price is written in the blank space In the rignt Pek oO} ri The Tile 1 e ree nie mal the 
ner. This obviates the necesstt ol OORT ul} ! ! { t dies ct \ Tat { ‘ I ‘ 
long since Torgotten. I I ontracted tol ‘ ‘ ual 


Pre-INVeENTORY Work ; 


We earry our Coppel at om hase price throu hout the } } stock or al nists 


t 1 ste card 
entire vear, adding to or subtracting from this base, as [ refer now to materia it actua rrocess. such a 
required, Our castings are bought on a vears contract merchandise. repair a retutr ipparatus, and the like 
and are carried likewise. Therefore, in these two classes The tas 7 “ ritten out and attached se ral caves le 

- 7 rm toy} I< OT thy t " ré 


*Genera ‘ erintendent. tl W ner Flectric & M . ) 
turing Co ( a, Upper sel = 10 ! ‘ On Cl 
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lo movin material. the lowe? half, aiter inventory, Is former occupation the tag has abolished detaches the 
en to the engineering department for future informa- lower half of all the tags in a given section, the upper halt 
( ori l 0 th Class 0 ate rial It Is also remarninge as a visible sigh that it has heen both counted 
ttached te iterial rendered obsolete by reason of eng and written up. fter the write-up, the lower parts 
on ey changes or cancellation. The value is fixed at th are taken by the checker and identified with the stub by 
me the ta itta ed ut 1 ecessaril SHOW Tie! = rial rumibe r, a red chalk mark On the stub being 
; we part atta to the artich The date when we the checker’s mark. This checks any loss of tags. 
lesire the disposition again brought up ilso written on The foreman’s chief function during this period is to 
’ av and ae 1 tickles isposine of t lass ol ee that nothing is missed nor forgotten. It sometimes 
material +) hlem ino oma Kneineers. as a happens that fuel oil in the underground tank, anodes in 
rul re relueta 0 rap ome | ndered obsolete by thr plating bath, sold rl the tinning pot, silver and tuyg 
Tha ( ! io () ins if ?) fimes not wise to do <tel eoltact ports tothe office, and the like, are for 
» at the "YT tae t contain votten. When he considers his inventory complete, he 
iO] of the case ilwavs at e % rinee disposal reports to the superintendent, who goes over the depart 
without delvin oO anerent hiust ment with him. paving parth vlar attention to corners and 
kor the jv] ithe ( rice’ trae 0 lOow-nio _— ‘ ~ 
if material, t ti ire stamp the vear of the u a 
nto | } r ) This eoml ( | " =Teppep pes 20M-1L1-13-B PO 
1914. and shout MM: we ommence to thos / INVENTORY 
nar | | \\ } ty) thy ti TAG 1913 7134 
ound on certain material it can be determined whi DO NOT REMOVE THIS STUB 
il ) ( | ~} } Ds ( ( i| \\ l 
;' | Type .--No. 
! t hon itl ‘ ) dasa entor hee 
; | Name 
\ urt Y , measure. all rews. bolts | of part... 
‘ nM ( | i] } riers j } ' sep} | 
‘ | DP. NO....--20cecereee-sseseee--+nsnencessonsesserccacnsoccanenessessscsesseoase 
hie :) l dew t ! TT ( ( } mrted ! | 
| 
nt to the { ( thy ( i \ Counted by Date 
thigke } " (| ( ae | _ 
| Inventory Sheet No. 
wel 1 rive j j ) ae @£@ —=— iin Ciena 
» 
) ( ! ol | ) if ) | i! D il | 7134 
ipparatu i] list ob to ite f el 
r"\ the ter iy oeis usually more t Type No. 
url thy t we 1 ( | Name 
; , . Ga ae ae eS ee 
11 mcked fon | htor fo ane oly a 
! Tike rol worl ‘ Wide | Cl Dr. No 
rv sheet is atte oO the \t vel | 
‘ | Condition simmuecetmannentdennanns 
ry Time thre ritibypin a] eT iat ( | 
| 
Linst The nubnber o rece ' rat ( LET = =—-_—— wee tccrcnrcrrrererrcerercrsccececscecessenscssseressoosrreces snsceccoonsepodscoosooqoooes 
rin the tire | hel \s 1 
veriod ually ¢ three ‘ 0 there tthe 
Linol | ‘| ( nm) ) ( l l 
! 
lost ) | are I ! rita Val 
Mi ota ? Section No. a ° 
one ) the or ude ore ! tf overtinny except 
| 
Tt ous <foreroon i] Overtime Wo! | ! Cssil Inventory Sheet No. 
( eoaut straigl tiie rate } oO mortreyye reer | If r fac is needed to describe condi 
| 1 @ DacK. 
ar | ro tiv nventol | ) Prypin | 
INVEN TOI ‘THE Sirop Pros hig. 2. Form or INvenvory Tac 
ACTUAL SIZE 25%4x5%H IN. 
Why ut two COCKS } enrol i OsT ¢ wirtry | 
{ fal list of (ix lel r eu epartinient out of the way places, He then reports to the head ol 
hi le rhs Thi 1M cle il t vole ana, Tike { epartment, wino ts im charge of the mventory, 
Wi who a Onay { ( Kers should be accu that is department is finished. In the meantime, his 
iT Mir ! ( K« ‘ LKe! rot thy otlice foree. and heets have heen ryone over hy checkers and his major 
1 oO Ci ! aT llowed to. re eck their own iste returned to him for correction. If there are 
Wo! Hone ne and s men are excused and told to call up) 
Vhe factor (] » ai tio usualh ext morning to take car f any further corrections 
the area betw 7 iWision symbol Usually these are few. It iv a matter of pride with each 
laced on all sheets to pre t atio nd to locat ma at his department be complete, and with the fac 
material Tor thre rt ! - No attempt tory asa whole that if he complete, orrect and clean when 
made to write up ! tf ulti! a substal tial propo! hisiied \\ ado not a CTA 10 corrections per depart- 
Tio ol Tie Wik erartine 1 mel Cou! te | ma ment i 65.000 sneets, 
voed., \}] energies rr’ pent tow (| this ()) etlve . ’ _— 
' Jigs, FIXTURES AND SMALL ‘TOOLS 
material it is unnecessary to fill out the upper half of the 
tag, contrary to our practice or slow-movil material Witl ventory means rroductive material only 
When the writers are ready to start the caller Whose We do m depend upon the factory for the Inventory ol 
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tools, fixtures and the like, but employ a firm of ap 
praisers, who keep this up to date without disturbing 
We do, 
up our small tools and change our checks at the inventory 


yo riod. An hou 


Instructed to turn in 


manufacturing conditions. however, usually chee 


r or so before quitting time on tly last 


day men are all tools on which they 


also the remaining vecks, and to place all 


have checks, 


special tools, files. etc., neatly in a drawer, or on the bench 


above the drawer. To save time and confusion in giving 


these tools out, the man ties together the tools on which 


he has checks and attaches a tag with his name on it 


These tools are checked up avalbst the checks the man 
has in the toolroom, and checks of a new shape, but 
carrying the same number, are substituted both for those 
in the toolroom and those remaining on his ring. If he ts 


ound to have too manv or too few tools for the che 
that are out. an Investigation Is mac Care is also taken 
to see that tools are not secreted o ‘ out of the i 
tory. 

bv this means we secure at mes son nteresting 
formation as to excess or waste given out, excess numb 
of files, missing tools, and other things It also ta 
care of instances where someone ha ist his cheeks and 
othe! people lave been UsIng them, o1 ere someone has 
secured tools on borrowed checks. It is desirable. how 
ever, that this be conducted so as not to cause confusion 
or dissatisfaction. We usually see to it that on the follow 
ing Monday morning the man s his tools back o1 
bench, together with his new checks so Tar as ( 


aware, the reason for calling them in is to provide a new 


form of « he k. 


In our factory the clock number, check number, lock 


number and drawer number all correspond. Locke: 


allowed to 


and drawers are master-keved, and no one is 
have a private lock or locker. 

If an excess of waste or rags is found to have lb 
accumulated, the giving out Is suspended as long as 
thought necessary; for while the accumulation may not 
be general, those who have none will borrow from thos 


who have, and thus reduce the surplus. 


These methods have reduced our factory time for tak 
ing inventory trom three days to ohe, and our ollice Tiree 


by about 


5O per cent. 


One Way Reading Helped a 
Machinist 


By Wintnuram H. Keio 


tent thre use oO 


It is perhaps hard tO say to Whial 


books and literature is of benefit to a man in acquirin 


proficiency in a trade. In my early experiences as a ma 
chinist | did considerable traveling froin one job to at 


other and, as is often the case, the rst tour vears ap 


prenticeship did not give me quite enough knowledge to 


start on a strange job with a full confidence in my ab 
ity to do the work. 


In “The Modern Machinist.” by | 


Using a 


sier, is a dese ription 


of how to « hipa hole in a boiler, pair of dividers 


operation is to chip around 


and a round-nose chisel. Thi 


and around in a circle until] the piece in the center falls 
out and then to follow with a drift Of course, anvone 
who has had experience in a boiler shop or any sho) 
where boilers are mace and repaired would natura! 


s operation 


know about th 


‘i A I] rN IS] ) 
It ippened that all of my previous experien has 
een in an establishment where gas engines and transmis 
S10 ha Cl hha Dee] ) i \\ ( tine wel 
some jobs | could do as well as the most experience | 
l never been i place whi Stcedbi-cngine a ad boil 
\ Was ) 
llowever, I had read the description entioned above, 
( ‘ l lal eC to tl I ] |" e¢ Torelan ha 
put me to work that morning, sa that he would ge 
‘ } thy rat ob | Wis to locate uli 
chip a hok na boiler. So | got busy, and when I had 
i ryie nocked out of the t | went over and aske 
him for the drift for that particul: size of hole, yust a 
[ wl t wa i i! 0 although | 
had never seen such a drift before Wi | made good o 
it jo so did se | vhich Td 
’ t " ‘ " | ! Wea 
\ - ue | 1 I | ‘ | tre of a 
‘ ‘ mental manu ( illo! Wil knowled 
{ | wM) ~ 
A. mpenesr poout VO wo it might lye 
sald that 1 nes are much different vy trom what The 
vere then, as nearly every vy in has the advantay 
manual training or othe! oOo ork, and the re is a 
vreater disposition on the part o oreme! to show 
Ol ellow how t t starte tral lol But 
it ! l oO Keep l | ) i } ite ‘ 
the m t teratur | ‘ ‘ 
T Tes ) ~ 7 | 
Two Apron Jigs 
1) Ow Int a ‘ ( to ari 
( het real most ol ihe Cie rhe : > . : rhb 


The ile A and the irtace hy are inl nr nai ma 
With 


] 
wna jig, the hole | 0 over the pin ©. ame 


these To locate DV. e wort tive ) 

















the part PD fitting betwee the stop A and the setserew 
fk Clamps at G@ and // ser to hold tl Vo! 

After ben drilled the wor ira ferred to the night 
hand jig and the hole in the part J is bored and reamed 
In this jig the work located by means of the pits / 
Jand AK ai is held dow! yy clam) it L and WM. The 


two bushings © 


and [? 


e, 0 that 


; 
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. 1 7 a . 1] | ° ° 
Is not necessary to have the driving spindte exactly in line 


the hole. It will be noted that the bushing O is 
made large enough to allow the boring cutter to go 
through and that the pilot bushing P is made smaller. 
This saves setting the borine cutter after the bar ts put 
mn place, as is often required When the reamel R Is 


ied, a slip bushing SN is placed in the pilot bushing of the 


1 


Planing Locomotive Driving 
BOxes 
By EK. A. THanron 

In the shops of the Louisville & Nashville RRL, Louis- 
ille, Kv.. the locomotive driving boxes are not planed 
straight for the shoes and wedges, but are given a 2-in. 
straight cut with a %¢-in. taper at each end of it. It 
is claimed that boxes made in this Way are not subjected 
to so great a strain as when planed straight. To obtain 


the desired result without undue trouble, the bie Pond 





























PLANING Drivinc Boxes 


planer Is fitted as shown. 7-7 « dri ie boxe = TO he plane 
are clamped on either side of a master-guide channel A, 


which is machined according to the wav the boxes are to 


Hye planed, The two tool heads are strapped tovether 
and a guid pin # is bolted between them, to run in thy 
master-guide channel as the table travels. The heads 
are loose on the cross-rail, and thus free to move accord 
1) to the shape of the cutee 


A Little Experiemce im Ma NAG eo 
Meme 


By W. J. WELLS 


About the middle of September | applied tora Position 


at the bench as a too! 


and die maker in a large manufac 
turing concern. At that time there was no opening, but 
t few days later I received a card asking me to call and 
see the superintendent. 

When the superintendent learned what my experience 
had been, he asked me to take a position in the die de- 
partment as assistant to him, and to look after the tool 
and repair work. | had been there only a few days when 


| realized that instead of an assistant I was obliged to as 


\ AC I | N | ST Vol. {?. No. ] 


sume responsibilities far beyond my salary, as the super 
intendent was one of those men who try to reduce ex 
penses by doing everything backward. He was familiar 
with only two expressions: “Rip it out!” and “Rush!” 

About this time an order for lamp sockets came out, 
and the superintendent, thinking as usual of results far 
beyond all reason, conceived the idea of utilizing an old 
combination die for the blanking and first drawing, which 
was not at all suitable as it gave a shell much shallower 
than the one to be made. I tried to show him that this 
method of procedure only meant a waste of time and 
money, but I might as well have talked to a lathe leg. So 
there was nothing to do but proceed with the job wrong 
end to. This we did, and after a lot of expense we were 
just as far advanced as when we started, with the ex- 
ception of a set of rollers for rolling the threads. 

A little later a large order came through which called 
for a large set of new dies. It was a rush job, as usual, 
and the samples were “ripped” out in the experimental 
room. When they were sent to the toolroom to be used as 
templates, I spoke about a few changes which would make 
them decent working models, but his orders were to work 
str tly to the samples as they were. The result was that 
nearly ever die had to be made over, adding about $75 
to the cost. 

Another economic idea was to send a die to the tool 
room to have another part made without saying what 
trouble it had been giving, fearing that if the tool maker 
knew, It would take an hour or two to overcome it; not 
knowing, he might accidentally correct the fault. This 
was not often the case, and the job venerally had to be 
done over, thus doubling the expense, 

After being told that the machinery was all out of re 
pair and not much better than a scrap yard, he sent a 
man around to polish up the nameplates to make the 


machines more elficient. 


Lightning Calculation of Shaft 
Weights 
By Cnaries F. Kore 

Being compelled to refer frequently to weight tables oi 
ound cold rolled shafting, | devised i method ot quick 
calculation which will be convenient when tables are not 
hand, 
To tind the weight per foot of a piece of round cold 


olled steel, reduce the diameter to the nearest 4 ol an 


meh and keep it in the forni of a fraction. The Sqpua re 


Size Cold Weight per Weight per 

lLiolles Ft. in Ft. in Actua 
Stee kroetion Fractions, Decimals, Weight, 
hb Ineh Pounds Pounds Pound: 

' 16% ly 
662 64 

150 L.50 

l ” 662 2 4 
1's 1.16% 117 
l 6.00 6.01 
l A 8.162 S.1S 
, S/* 10.662 10.68 

4 , itt /, 24.00 24.04 
1 12.66% . 12.73 
66.668 66.77 

f t/, 96.00 96.13 
: s/; 7 130.662 130.84 


of the numerator will be the number of Yj; Ib. that the 
shaft weighs per foot. If you know the square of numbers 
up to 25 or 30 you can do some lightning calculating 
work. The results agree ver\ closely for shafts as large 


lv 0.13 per cent. 


as 7 in. in diameter, the error being on 


} 


(8) of 1 per cent.) for this size. 





“rr = 


ae 


ra 








January 7, 1915 AMERICAN 


MACHINIS'T 1% 


The Balance of Revolving Bodies--I] 


By F. 





SY NOPSIS—lIn this installment the modern 
methods of balancing are clearly set forth, and the 
principles on which the jour leading halancina 
mach ine Ss Norton. We stinghouse . Rateau. and 
Ridde ll are de signed and constructed are illus- 
trated and described 


ments is found the first organized attempt to ap- 
. i 


Amonaq the Nf late r de é lop- 


proach live proble it 6as primarily one of running 
halance and to discard all plans of attack through 


i ose )* ] 
the channel of standing balances 





CoupLes AND THEIR PROPERTIES 


First, let me remind the reader of what he probably 


knows already. ‘Two equal and opposed forees acting mM pat 


allel directions, but not in the same straight line, are called 


a couple. A couple has no single resultant and can ly 
balanced only by another couple having the same produ 
of force and arm, that is to say, the same moment. 

An infinite number of combinations of foree and arn 
may effect the balance, the only requirement being equal 
ity of their product with that of the first couple. Mor 
over, the balancing couple may be applied anywhere | 
the plane of the first couple. 

Let Fig. 18 represent a light strip of wood with equa! 


weights AB attached to it by cords, of which one runs 


The bar is under the influence of a coupl 


over a sheave. 
and, representing the magnitudes of the forces by the 
leneths of the arrows AB, it is obvious at a glance that 
equal and opposite forces ¢ D will balance the couple. These 
forces may, moreover, be applic cl anvwhere on the bar. is 
at EF, their distance apart bee the same, with the same 
result while, if the forces be halved and their arm doubled, 
as at GH, balance will! still be unchanged, and this will be 
true for any couple wherever applied, provided t! rod 
uct of its force and arm be equal to that of the applied 
couple. These prin iples have direct application to t le 
balancing of long drums. 

In Fig. 3 we have two equal balls AD at equal radia 


*Editor Emeritus 
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FIG.20 NY FIG.2) 
Thnk AcTion of 


LLALSEY 


distances from the center of rotatio) The centrifugal 
forces generated within them as they revolve are equal, 
opposite and in the same straight line: hence, they 
neutralize one another. \love one of the balls lengt 

wise of the shaft, as B, Fig. 19, and we still have th 
equality of forces, but they do not meet and, therefor 
do not neutralize each other. On the contrary. they forn 
a couple which revolves as the shaft revolves, each con 

ponent centrifugal force tendin to shake its end of thr 
shaft. Neverthel ss, the center « rravitv.of the tw 


balls les in the center line of the shaft and hence. whi 


at rest, the entire system is in balanee. This is an illus 


tration of the condition of a body Which is in standir 
balance but running unbalance. 
Precisely as in Fig. 18, the balancing of the system it 


olves the application of an opposing couple having th 








same moment as the disturbing coupk If we introduc 
two weights CD of the same we it and at the san 
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radius as AB, the balance is obviously accomplished. These 
added weights are analogous to the balancing forces CD of 
ig. 18, and as various substitutes were found for CD 
of Fig. 
19. The balance weights may be increased and the ra- 
LE (the 
shown by drawing the balls lirger) : 
moved bodily lengthwise of the shaft, as at G//; 


18, so may substitutes be found for CD, of Fig. 


dius reduced, as at increased weights being 
the original weights 
lhiay be 
the weights may be smaller if placed further apart, as at 
lJ. or larger if placed closer together, while additional 
ariations hay he made 1\ combining those already mac 
and changing simultaneously all three variables, weight, 
radius and distance apart. In short, an indefinite num 
ber of arrangements of the balance weights are possible. 

The conditions of Fig. 19 appear in slightly disguised 
orm in Fig. 20, in which the weighted arms are replaced 


by the disks having equal heavy spots at AB. The con 


























struction of Fie. 20, like that of Fig. 19, is in standing, 
A A 
B 
B - a ) 
7 | S 
| L LIN 
Cire ol ee 4k EA 
ne Lp a K —— a J 
| B iv 
J 
| | be adil 
v i H| |o 
Ly 
ria. 2 Tue Rareav BALANCING MACTHIINE 


but not in running, balance, the only important difference 
hetween the two being that the cause of the running un 


balance is apparent to the eve in Fig. 19, but not in Fis 


20. It will be observed that the disks of Fig. 20 are indi 
vidually out of both standing and running balance. It 
they are removed and placed individually in standing bal 
ance and then replaced, the condition leading to running 
corrected. When the construction Is 


unbalance will be 


such as to permit this to be done, this principle is fre 


quently used to produce running balance, as will be 
shown later. 

In Fig. 21 the disks of Fig. 20 are replaced by a drum 
having equal heavy spots at AB, but the conditions are 


The drum, like the disks, is In standing bal 


unchanged. 


ance but running unbalance. Tf, in place of the heavy 


we assume the presence of light spots due to spong! 


spots, 


ness, we will have conditions that are more common in 
practice and which lead to the same result, the denser ma 
terial opposite the spongy spots producing the excess of 
centrifugal force, which leads to running unbalance. 


onfront us when balancing any 


The drum of 21 represents the conditions which 


long drum. Remember 
The 


balance is produced by centrifugal force. To 


running un 


that the body is in standing balance. 
venerate 
centrifugal force motion is necessary, and it would, there 


fore. seen To be site dedue Tron that no wossthle test whi h 
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can be applied to the hody when at rest can detect the 
cause of the unbalance or find a remedy for it.* 
UNBALANCE May INCREASE 


UNBALANCE 


CorRECTING STANDING 
RUNNING 
Not only is the detection of running unbalance impos- 
sible by a test of the body at rest, but, if a long drum is 
initially in both standing and running unbalance, the cor- 
rection of the former may increase the latter. Such cor- 
rection is, in fact, nearly as apt to do harm as good. The 
conditions under which harm is done are shown in Fig. 22. 
Of the four balls attached to the shaft by light equa! 
weight arms, A, B and C are of the same weight, while 
the weight of D is equal to two of the other balls. The 
system is plainly out of balance both standing and run- 
ning, the latter due to the centrifugal force of the excess 
weight of D) 
other balls. 
of D, both 
corrected. 


that is, a weight equal to that of one of the 
If correction be made by halving the weight 
will be 
made 


standing and running unbalance 
Standing balance may, however, be 
equally as well, and is just as apt to be made by removing 


weight A. If this be done, the result, when the system is 


made to revolve, is that the centrifugal force of the excess 
weight of P is unchanged, while a new unbalanced cen 
trifugal force of B at the other end of the shaft has been 


added, correction of standing unbalance having increased 
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M MACHINIST 
READINGS OF THE RATEAU 
MACHINE 


INTERPRETING TI 
BALANCING 


Fig. 25. 


the running unbalance. It will thus be seen that no at- 


e about standing balance of long drums 


tempt at bringing 
has any assured value. 
Mopern Meriuops o¢ BALANCING 


One of the interesting of the newer methods 


of balancing is that of the high-speed single-stage De 
the knot by 
not attempting a perfect balance. The action of unbalanced 


most 


Laval steam turbine, which cuts Gordian 


bodies at high speeds when mounted on flexible shafts 


is made use of for: 1 believe, the first time. The torque 
of a steam turbine is, of course, small and to carry it a 
At the speed of 


this machine it has been found impracticable to balance 


correspondingly small shaft is required. 


the parts with sufficient accuracy and, as good a_bal- 
ance as Is pra ticable having been obtained, the rotor is 
mounted on a slender flexible shaft by which the critical 
speed is brought below the running speed and parts re- 
Fig. 14. Fig. 
tion of a De Laval turbine. 


volve in the condition of 233 shows a sec- 


THe Ratreau BALANCING MACHINE 
The methods at one time and, for all I know, still em- 


*I1 do not, however, feel entirely safe with this conclu- 


sion but have, in spite of the reasoning, a feeling that some- 
one will come along with a tatic test that will accomplish 
the purpos 
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ploved in balancing the Rateau turbine are based upon 
the principle already mentioned, that if a collection olf 
disks on a common shaft are individually in standing bal 
balance. 


ance, the whole assemblage will be in running 


The method of obtaining standing balance of individual 
(disks is, moreover, highly refined as regards accuracy and, 
as a whole, forms a systematic procedure entirely devoid of 
the cut-and-try plan of attack. 

In Fig. 24. the disk to be balanced A 
-keleton cast-iron mandrel B h, as part of the equip 
The balan - 


= mounted 0 


a 
whi 
ment, has already heen carefully balanced, 


ing is done on a pair of knife-edges ( Which are 


ly substantial frames dD. Fitted to oscillate op the knift 
edges are two V’s #, which are united and 


the steel tie F. 


made to act 


conjointly by From the left V_ there 
































Pig. 26. Turk Westingciouse BALANCING MaActint 
hangs an adjustable weight G@ an: om tl right on 
aun index finger /] plaving over a eg duated seal /. lo 
the mght-hand V there is also attached a scale bean 
with scale pans at its ends. Finally, one of the man 
frames carries a small surface plate A. which serves as a 


reads avallist ¢ 


platform for the surface gage L, which 
the 


end of the mandret. o hich there are 


Visions of 
eight. 
The parts being placed In position as shown, the weight 


(7 1s adjusted to bring the center of gra the swing 


a it\ ol 


edves he closeness of np 


ing mass just below the knife 


proach determines the sensitiveness. which, in turn, | 


indicated hy the slowness of the sw vy ol thr mdex fin 


tom have y liusted to 


MACHINIST 19 


ver /1, 
placed in one of the scale pans. The wei 


we Tahar | 


The disk Is the n hrought nto balance Dv wel 


n is turned in the V’s to a se 
| the balancing 


operation 1s 
In some parts of the circle the 
required in one pan and, in other parts, in the other, di 
tinction 
} 


} 


being made by consid 


’ } } 


pan plus and in the left minus feadings havin 


been taken all around the circle, thev are plotted as in F 


25. 1n wh h. above the numbers representu y the divisio 











of the mandrel, the various bala weights are laid 
down to scale and, through the points obtained, a smoot 
curve is drawn The horizontal positions of crest at 
valley, respectively low ite thy rad oO! The C@Xcess Wel 
and of the balance hole required to offset iT. while the 
vertical distance between crest and illey divided by twe 
gives the required balance weight at the radius of the seal 
pan The weight oO! thr require ) ( hate Is The 
found by reducing the scal in weight the proporti 
ol thre radius of the balance lol to 7 t « thy ‘ 1, 
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Fie. 24 The Rippens Bana G MACHIING 
The balance hol rst arille - alwa tth ! 
fo permit a second and more exact terminatiol 
Tue Wesrinatouse Bat Mivcn 
Ihe methods « tive West ‘ Miacl (lo rt liso 
ased « the principle of bala the individual disks, 
ina orn l rt bee hihi l Tive principle ol the 
wlancing cones to Ww relerence ha “ny rack The 
machine Is shown I) 4 | olve i knile-edyr 
support, adjustable weight nui inden nevel ' 
somewhat similar to those o Tih Rateau aHpparatues, al 
ough the plan of operation is entire different. 
7 Ww disk to he balanced wath be PO] if the top ol the 
llustrat ol Betwee! the (disk ana the rade elves ] il 
turntable on which the disk rests and by which it may 


ve turned about its vertical weight at the bot 


required) sensitive 
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ness, the disk is balanced by placing trial weights on its 
edge, the balanced condition being shown by the index 
linger vibrating equally each side of the vertical after the 
Balance being obtained, 

right- 
Simple 


manner of a chemist’s balance. 


the turntable and disk are turned through a 


the 
formulas then determine the value and position of the 


angle and balance operation ts repeated. 


equivalent single weight, opposite which an equal amount 
of metal is removed by drilling. 


The Rippett BALANCING MACHINE 
Another refined application of the principle of the 
balancing cones is found in the the 


Riddell machine of 
Klectrie Co., Fic. 27. 

The disk A to be balanced is supported on the pieces 
BC which, in turn, rest on the ball step bearing D and 
the plate #. When the 


General shown im 


balancing operation is not in 


progress the plate / rests on three setscrews, one of 
which is shown at FY. Extending up into the appa 
ratus Is a grease cylinder G, which is connected by suit 
able piping with a screw plunger //. At the upper 


end of the grease cylinder is a flat-topped plunger / 
the 
screw plunger //, the plunger J is made to rise, thereby 
lifting the screw ./ 


on which rests the ball-ended screw J. By turning 


and all the connected parts, includ 


balanced, free from the 


ne the prece to be setscrews F. 


This obviously leaves the piece to be balanced Iree to 




















Tus Norron BAaLANcING MACHINI 


ig. 28. 


assume an inclined position in accordance with its lack 
of balance. 

The direction of the unbalance is shown by the move- 
over a 


the 
hall-ended 


ment of the multiplying index AY, which plays 
polished plate L. To insure the true centering of 
balanced the plate L, 
screw J drops, when the parts are lowered on the set 


recess at the 


piece to be with the 


screws F, into a conical top end of the 


evlinder G. The use of the ball step bearing P is to facili- 


tate the checking of the indications by trvine the bal- 
ance with the parts in various positions, 
Tuk Norron BaLancina MACHINE 


Of all the newer methods, the palm must be given to 
the Norton machine, Fig. 28, which, while not a stranger 
to the readers of the AMERICAN Macitintist, deserves fur- 
ther notice in this connection. It is, I believe, the first 
organized attempt to attack the problem as primarily 
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one of running balance and to discard all plans of attack 
through the channel of standing balance. This it does by 
providing means for recording, interpreting and correct- 


ing the indications given by unbalanced revolving bodies 


in motion. It is, moreover, applicable to those numerous 
cases In which the slicing of the revolving member is strue- 
It is also, I believe, the first balancing 
macaine to introduce the principle of light constraint, 


turally impossible. 


thereby leading to clear indications at moderate speed and 
to a comparatively low critical speed. 

Full particulars of the methods of operati ng the ma- 
chine and of interpreting its indications have appeared 
in these columns too recently to justify their repetition. 


a 


Making Use of Posters in the 
Drafting Room 


By Thos. H. WesTreHan 


Qn a recent inspection of the drawing room of a large 
manufacturing establishment, my attention was attracted 
to a framed poster hanging on the wall in plain sight of 
all the draftsmen. This was labeled “Plant Machine- 
Tool Capacity” and definitely stated the limits of size for 
the following tools: Largest Ingersoll milling machine, 
largest planer, largest rod lathe, largest engine lathe, larg- 
est cutter, largest boring mill, maximum pipe- 
threading capacity, and the like. 

In starting work in a new plant, a designer is at a 
ereater or lesser disadvantage for several months until 
he becomes thoroughly familiar with the machine-tool 
Consequently, it would appear that the idea 


rear 


equipment, 
of posting this information in a conspicuous place, as in 
this plant, would be of great value to the new designer 
as well as a reminder to the older men. 

In this particular drawing room, the walls are general- 
ly occupied not with cuts of machinery built, but with 
drawings and lists of standard details, and these are ap- 
parently much used by the employees. 
intended for in- 

construction at 


Four massive direct-current generators, 
stallation in the Ford plant, and 


the works of the Crocker-Wheeler Co., are of special 


now under 


interest 


on account of their size. Each is of a maximum capacity of 
1500 kw. at. 250 volts, and has a speed of 80 r.p.m. The 
armature is mounted at the center of the shaft 26 ft. long 
ind 34 in. in diameter The shaft weighs about 70,000 Ib. 


It runs in two bearings each 5 ft. long and 33 in. in diameter 


The commutator of each generator is 110 in. in diameter, 
weighing 8000 lb. The commutator spider is of cast iron, 
cast in halves, with 10 arms of H section, and weighs 10,000 
lb. The commutator flanges are of cast steel, and weigh 
1400 Ib. each They are cast in one piece and cut in 10 
sections The commutator complete weighs about 2000 Ib 
The armature is 190 in., outside diameter, and has a bore 
of 34 in It is cast in halves weighing 17,000 lb. each, and 
each containing a keyway 5% in. wide The halves are 
fastened together with 8S bolts weighing 500 Ib. each. The 
nuts weigh 90 lb. each. The bolts are handled by block and 


tackle, and as they are heated before they are assembled, the 


proper tension is secured when they cool The armature 
flanges are 185 in. in diameter and weigh 5400 lb. each. There 
ire 90 ventilating ducts in each flange. These flanges are 
of cast iron The armature core is made up of 10,260 punch- 
ings, each 40 by 6 in. Fifteen sections are required to form 
the complete ring of 190 in. diameter Five thousand, six 
hundred and seventy ventilators are required for the core, 


and consists of over 


which weighs, when complete, 19,000 Ib., 

26,000 separate parts The complete armature weighs about 
85,000 Ib., and the total weight, with the shaft, is about 
150,000 Ib If the shaft is displaced in. from the exact 
center of the magnet frame, the magnetic “pull” will amount 


and if theré is a displacement of % in., the 


25,000 Ib 


to 12,000 Ib., 


“pull” amounts to 
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Drilling Jigs Used for Manufacturing 
Quillers 


EprroriaAL CorrESPONDENCE 





SYNOPSIS 
od of holding hy hook-bolts is ( mploye d. The cast 


In some of these jigs a quich me tit 


ing, usually rough, is locate d by pins placed lo suil 


the contour of the part, A novel ( re ular- or hoat- 


lype jig hase. wih i I allo s The Ope raior lo roll lhe 


casting and the jig over when drilling. withoul lift 


ing tt from the table—the usual procedure—ts of 


; ; or 
interest when machining eaviu parts, as the work 


siicnty, 


can lhen hye pe rformed more 





The “quiller” is a machine used to take the soft silk 


from the bobbin and to wind it on quills, or cops. Usually, 








DiILLING QuILLer TANKS 


When drilling the oil tank used on the qu Hors, the jl 


shown in Figs. 2 and 2-A is used. The rough castine 1 
located by be Ine forced avainst a machined parc by means 
of the screw | and is held down by the two hook-bolts B 
The thumb-screw C is tightened to force the casting 
against a stop pin. Two © holes are then drilled 
in the bosses J), the tool being gwuided through bushings 
in the jig. These drilled oles are rear too, In. at 
assembly, 

A novel feature of this j ~ the rounded base #4: this 
provides a convenient means of rolling, up to 190 dee 
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Fig. 1. View IN 


two or more threads are taken from as many bobbins: 
these are twisted to form one thread and wound on a sin- 
gle quill, the machine accommodating an average of 40 
quills, The threads are laid on the quill in a crisscross 
manner, and it is thus impossible to bind a knot when the 
shuttle passes through the warp, which would result in 
breakage to either the warp or the shuttle thread, or both. 

Some of the jigs used by the Benjamin Eastwood Co., 
Paterson, N. J., in manufacturing quillers and other silk 
working machinery are illustrated. 

A view of the assembling department is shown in Fig. 
1. Here may be seen some of the cam-traverse quillers, 
or cop winders, being assembled. The creel which holds 
the bobbins is carried over the frames, but is not shown 
in the The 


propel the twisted silk onto the quills, 


illustration. traverse cams carried in oil 


tanks, as at A, 
which are held and driven by the spindles B, as described. 


ASSEMBLING 


DEPARTMEN' 


from 


when drilling the two holes, without lifting the jig 
one face to the other. 

to drill 
The casting is previously milled on the two 


The jig used 
and 3-A, 


ends and the fa 


the oil tank is shown in Figs, 3 


It is then located in the jig by means 


of four pins, as at A. two being on each side. and is held 


down on its machined face by the two hook-bolts B. Four 


ly, inh. holes are drilled 1h) the el Is, the tool being euided 


nh tine bushings, 


It will be observed that a similar type 
of « ire ular or hoat jig-base Is Use | hal the drilling Opel 
ation, ior the reawson before explained 


One of the drilled castings is shown at the right of the 


illustration. 


DeinLing KNUCKLE LINKS 


The quiller knuckle links are drilled in the jig shows 


in Figs. 4 and 4-A. The forgi is turned and threaded 
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Fa. 2. 


Drint Jig ror Om TANK 


. 


to the correct dimensions. It is then located in the jig 


by placing the shank in a fitting hole A, The opposite 
end is placed in a V-shaped clamp B, which is swung 
back and held by means of the bolt and the wing-nut ( 
As this nut is tivhtened, the hook is forced back until its 
turned shoulder comes in contact with the face of the lug 
D, thus locating A hole is then machined with 
a letter J through the bushing /. 


drill, 
This hole Is tapped witha we in. U. Ss. Ss. thread out of tiv 


the part. 


being guided 


jig. One of the finished knuck'te links ts shown resting 


on the jie. 
\\ drilling the quiller spindle driving-dogs, the jig 


shown in Figs. 5 and 5-A is used. The casting previously 


A las been bored, is lo 


The two 


turned, in which the center hole 
hook- 


cated by a pin which fits into the hole A. 











Fia. 3.) Jia vor Drittinc TANK STANDS 


bolts B are tightened, thus drawing back the casting and 


holding it securely. Two holes are then machined with 
a No. 15 drill, which is guided through the bushings in 
the jig. 

At the right of the jig may be observed one of the ma- 
chined parts. 

The jig for drilling the quiller spindle clutches is shown 
in Figs. 6 and 6-A, The part, which is made of machinery 
teel, has its center hole bored. This hole is used to locate 
the part in the jig fitting on a pin. 

The hook-bolt A, 
provide greater bearing surface, is then tightened against 


which is made with a flange end to 


the piece. This forces it back and holds it securely. Two 
holes are then drilled with a No. 3 drill, the tool being 
cuided in the bushings B. 




















Nig. 4. Jia DriLLING KNUCKLE LINKs 


FOR 
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Fic. 6. Jia vor Drituine Sprnpie CLUTCHES 


Fic. 7. Jig ror Winper Cams 
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JIGS 


inD Parts ror 


MAKING QUILLERS 
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When drilling “winder” cams, the jig shown in Figs. 
; and 7-A is used. The casting has its shank turned pre- 
viously. This turned shank is used as a locating surface, 
itting into a machined hole in the jig. The cam rests 
with its concave and convex surfaces on contours of the 
jig. The casting is held down by the strap A and the 
screw B. A */,,-in. hole is then drilled through the cen 
ter boss, the tool being guided in the bushing G. One of 
the machined cams may be seen at the right of the jig. 

When drilling intermediate spindle brackets used on 
quillers made by the Sipp Machine Co., Paterson, N. J., 
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jig shown in Figs. 10 and 10-A, The casting is located by 
means of two pins, against which the ends are placed. If 
the casting is too short, the screws which are carried in 
two posts at the center of the jig are tightened against it 
until the discrepancy is equally spaced between the two 
ends. The casting is then held securely with straps, as 
shown. 

The drilling operation is performed through bushings 
obtained with 
the pin B, which is placed into the various index holes in 


carried in the jig plate A. The spaces are 


the jig base C’, as the jig plate is slid along. 



































Rig. 8. Jig ror Drinuing SeiNDLE BRACKETS 


screw BD 


used, rough 


S.A is 


against the pin A, and the 


shown in Figs. 8 and 
located 
ix tightened to force the part against an end of the jig ¢ 
the The clamp D is then 


tightened against the piece by the wing nut, thus holding 


the jig 
casting Is 
and a locating pin on side. 
it securely. When the casting is in position, 4g-in. holes 
are drilled at # and F. The latter hole is drilled to a pre 
determined depth, the outer end heine drilled %% 
A letter V-hole is drilled at G. The tools for drilling the 
hol vulded through bushings in the jig 


homes ure 


ineh. 


One of the machined castings may be observed at the 
rivht ol the jig. 
The jig 


warping machines is shown in Fies. 9 and 9-A, 


used for drilling the spiders used on ribbon- 
The cast- 
fits into the center hole, 

A hole is then drilled 
in the spider rim, the tool being guided in the bushing B. 


Ine is located by the pin el. which 


machined ina previous operation. 
A pin is placed through this bushing into the hole drilled 
i the casting, thus holding the jig and the casting in 
tlignment. The jig and the casting are then revolved on 
the drilling operation being complet d. Twen- 


One after 


the pin | 
ty-four 
being drilled is shown at the right of the illustration. 


No. 14 holes are drilled in this spider. 


T ‘ center rail used on the quill rs is drilled in the 


Jig vor Drttuina Center Rats 


Fic. 9. Dritt Jig ror SPIDERS 


Blueprinting Service at Cost 


By Frann El. Jones 


ir Ot 


or Like 


the machine shop interested in the maximum of efficiency, 


sinall cngineering or manufacturing 
the problem of blueprinting at cost, as compared to the 
quare-foot charges of a regular blueprinting company, 
should prove worthy of careful consideration. 

Six firms, variously engaged in engineering, shop 
and construction work in an Eastern city, have formed 
and are operating a central blueprinting plant, the va- 
rious firms being apportioned their actual share of the 
(otal cost of operation, as figured from the prints actually 
The orga..ization of the plant consists of a 


$12 


used by them. 
blueprinter, at S16 a week: a washer and cutter, ai 
a week: and a messenger boy, who also assists in cutting, 


at $6 a week. The initial cost of the plant was approxi- 
mately $950, of which S800 was for the machine and 
equipment and $150 for fitting up the plant. The over- 
head charges amount to about $30 per month, and the 
volume of blueprinting runs from 30,000 to 40,000 sq.ft. 
per month. 

Under these operating conditions the cost of process 
printing, including cloth and special prints, has never 


above le. per sq.ft. for the operating companies, and 


the service, contined to their own needs, is unparalleled 


dispatch. Previous to their combination, the various 
firms were paying anywhere from 2 to 4c. per sq.ft. for 
blueprints and from 5 to 10c. per sq.ft. for special work, 
with inferior messenger service. 

he cost for a typical month is as follows: 


used ‘ $1 


S,430 sq.ft. paper or 
Cost of power errr rr. 33.10 
Labor and messenger 135.37 
EO eT ee ee eT Te ee Te 27.90 
PE SO wectties cde Vet hwee Sekhar $350.09 
Cost per sq.ft., $0.0099 plus 
Waste, 8.9 per cent 
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Some Automatic Operations for 
Manufacturing Starting Motors 


EDITORIAL ¢ 





SYNOPSIS 


tail and lhe 


Thi 


re pcre 


operations are escrioved ti 


lime hor Soi? iy Cn iS diso 


/ 


For some of the machining operetions 


given. 
; 


cual fiviures are re quire ad: sfandard 


. j 7 ; j 
equipment is used, lhe use of} automatic for 
» li : -f 4 j j ; 1] j 
Sperning Maris ts tnteresitni ( aris (ld sta 
lionary and the turrel carrying e tool perforn 

pos P ; 
tlie Splining operation, / ea ion oO an a 
lachment to the feed-chanuge qgeai re which 
, 
ables the ope ralor fey pee Chanides withouw 


danger or tnconventence iS Vi ral 





Starting motors are emploved on automobiles to 
viate cranking the engine when it is desired to start u 
the powel plant. Stated simply, the operation Is as fol 
lows: The starting motor converts electrical energy into 


It comprises two essential parts—t 
and the 
\\ het the 


mechanical energy. 
field, 
which rotates within the field. 


magnetic which is stationan armature, 


starting pedal 


is pressed, the armature rotates and the energy estab- 
lished is transmitted by chains or gears to the thywly 
or crankshaft of the engine. 

The motor and other auxiliaries, on wh the manu- 
facturing operations are described, a made by Grav & 


Davis, Inc., Boston, Mass. 


SPONDIEN 


{ 


= ure Mh end 
{ hubs are Hirst tac \ | et in the position 
own Che turret is next s uund and the hol 
ored The turret = The! swe Oo the next position 
mynd both steps on the pe rine ire ough-turned. The 
‘ = the =Wul lo tive = sith and the sprockets 
nish-faced an ! Outsk s faces turned to s 
ee of the tinish-machine sprockets are shown on top 
| et 
VMacuininge Dynamo Frames 
| | ~? there is shown the operation of machining 


= « Virdino tTrame, Chin { These Is set on the sin 

\ rt 1. located by the machined base of the cast 

It is then held down with straps B, which bea 

the side walls of the castin Wl hold it securely. The 

ster on the casting is then rough-turned and the oute) 

we finished. The illustration shows the turret In pos! 

ready for doing this operation. The turret is thet 

y around and the ba ole is bored and thi 

ste! shed to s - agai swung 

Lith and ( i! ca ( Cull 

Lhe | f \\ | it the rear of 1 
eplate, is thes EAT i | ‘ tact, 1 s thokdil the cast 
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MACHINING CLUTCH SPROCKETS 


Fig. 1. 
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MAKING O1L DEFLECTORS 


Fig. 3. 


vp Factinc Dynamo FRAMES 








26 AMERICAN 
ing and fixture irom rotating The turret is again re- 
volved and with the head stationary travels longitudi- 
nally, thus splining the oil grooves and slots for the dust 
cap with tools carried for that purpose. One of the fin- 


ish-machined frames is shown at D. 
Fig. 


a Gridley automatic. 


making oil deflectors on 
Kirst, 


puri 


method {o1 


The operations are 


3 shows the 


as follows 


form, face and spot; second, drill; third, ream and 


the face, and fourth, cut off. 


These pieces must be very accurate. ‘They are machined 


at the rate of one a minute. 


MACH I 


NIST Vol. 12, No. 1 
ferent diameters are machined with one turning box, 


using a roller backrest. The next operation is forming 
two other diameters and three clearance grooves, the bar 
In the 


last operation the end is threaded with a geometric lie. 


heing again supported with the roller backrest. 


The last operation is cutting off and conveying the 


| part away from the tools and dropping it into 


bished 


the bottom of the machine. These parts are produced 
at the rate of one in 3 min. and must run true and be 
within limits of 0.003 in. on all diameters. Two of the 
finished pieces may be seen on the machine at A. 











TURNING AND THREADING SHAFTS 


Boning AND Facing Dynamo FRAMES 


In hig. t there is shown the The thod emplo ed for 
handling dvnamo frames ina P. & J. automatic. 
One of these is located on the fixture 1. resting on thi 


ears of the casting, which have been previously machined. 
The frame is held securely by means of the four clamps as 
The inner and outer holes are then rough-bored, 
faced the faced the 

The turret around and 


shown. 
the front 


“back facer” 


back end with 
XT 
turret is then locked in 


Fig. 2, 


for 


end and 


is he SWuhy 
The 


desc ribed 


i}. 
the two holes reamed to size. 


that and a 


# manner similar to for 


slot is splined with the tool (, which is used locating 


the laminations. yne of the machined frames is shown 
on the machine at D. 
MACHINING ARMATURE SUAPTS 
Fig. 5 shows the operation of making armature shafts 


for motors. The bar is first fed to a stop and four dil 
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1 Moror FRAME 


Fig. 6. BorinG 


Boring Motor FRAMES 

the pole 
seats and the ball-bearing hole in motor frames. The part 
s placed on the fixture A, located by dowel holes in the 


witom and a plug B in the end; these bring the frame 


In Fig. 6 shown the operation of boring 


to its correct location. 

The frame is held rigid on the fixture by means of the 
hook clamps shown. ‘The pole seats are then rough-bored 
and the turret revolved when the seats are finish-bored. 
After the turret has been revolved to the next position, 
the The 


last operation is reaming the ball-bearing hole. One of the 


hall bearing hole is rough- and finish-bored. 
finish-machined frames is shown on the turret at C. 
shows the process of making sliding gears 
with the following operations: The 
is then spotted. The hol 
size. The outside is next 


and the part cut off; two 


Fig. 7 
on an automatic, 
bar is first fed to a stop, and 
is then drilled and reamed to 


formed to the correct contour 











MAKING Stipine Gear BLANKS 
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of these are shown at A. 


every three minutes. 


Boring THE Enpd Puari 


In Fig. 8 there is shown the operation of boring the 
large hole In end plates ona Warne XW SWasey ria hime 


The plate is held in the chuck A 


Derly 


which the end ol The se 
First 
spot with a centering drill; second, drill 84-in. rough ho 
-in. drill; third, bore for 
last, ream to size. One of the 

end plates is shown on the machine at B; 


against the plate Is brought. 


quence of the machining operations is as follows: 


follow with 14% reaming; and 


finish-bored and reamed 


also the test 


gage at C. 


on 
] 


Fig. 9 shows a view of the feed-change lever which las 


been added to this make of machine at the Gray & Davis 








MA 


located by a stop 








Fig. 9. CLose View or Freep Cuance GEAR 


factory by the foreman of the chucki ye department, 
the feed-change lever in its usual position .1, the 
belts RB or to the 


feed of the machine. On the othe 


operato} 


} 


must either reach between the rear oO 


them to change the 


hand, if he wishes to avoid such a dangerous procedur 
he must leave the position of vantage alongside the turret 
and move down to the end of the machine to throw over 
the lever to the position desired. 

The addition of the attachment shown avoids either o 
A swivel joint ( is attached to the feed 
change lever and connected by means of a lever D and 
lever EK, fulerumed on a turned pu / 


screwed into the machine. The bent lever 


these courses. 


bent which is 


has its handk 


Ll | N is T yy 
fy Hw convenient Dostitiol 7) five ( mM'rsateal 4) 


rape ti hiach i Mis WIThOU cil ‘ rf) cul 


) — ; C , & —_— ——— 
Operations for Manufacturing 


. _ > 7 
Small Pulleys 


By A. To 


~ eo ¢ special Jiys am netiiis Uses ) the Ss 
Mae ( Paterson, N. J... when manulacturing small 
LTC) are here shown 

wo sizes of these tullevs, 4 and o respective 
vith 34-in. face, are used on the “winder” spindles. — The 
hole in the boss of the rough pulley s first drilled. Kor 
performing this operation the casting is located by means 


which centers it wit 


the tool 


the three-jawed chuck 1. jo a 
The lroole i 


« bushing 2B 


the outside of the rim. then drilled, 
beme guided through tl 
Lon th xture (', the pin D 


‘he pulley is next places 


which is pro 


hole 


operations are 


reventing it from turning. The reamer, 
vuide at the end, is fed through the 
These 


hour. 


aed With a 
Liv moss, Tachinineg if To sive 


wvriormed at the rate of 120 pulleys Phel 


@ SeTSCTe) ole whe is used to hold the pulley i 
position on the spindle is next machined. This ts per 
mn the fixture /, the casting being located I\ the 
rin} / Which ts thto the reamed hole in the boss. The 
two } sty which iit on each side of one of the artis, pre 
ent the pulley from turning. The ly in. hol is drilled ian 
e casting, being cuided through the bushing //. The 


<ture is then slid on the bars J until it comes in contact 
drilled hole in the 


This is then fed 


e adjustable screw A, when the 


ulley will be in line with the tap 4. 


down into the hole: it has a ‘ | S. S. thread. This 

operation performed at the rate of 150 pulleys pr r hour. 
TURNING THE PULLEYS 

The uullevs are thet Turhes i faced Of thr rite 


Che casting is held on the arbor A, Fig. 2. and driven with 
doe in the usual manner. The fixture B carries thi 
three tools (. D and EF, which are held down by means 
the two straps F. The first tool is used when turning 
e peripherv of the pullev. and the other two are em 
loves facing the sides of the rin These turning 


operations are the rate of %5 


pel formed 
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Fig. 1. Jig ror Drittine PuLLEys 
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Foremen’s Letterse-The New 


Job 


Dear Entropy: It seems very strange I cannot get used 


to the feeling, but it is a fact, I have been a foreman a 
whole day and am still on the payroll. I got around about 
| this morning and Mr. 
He asked me if T would rather 
meet my men one by one as they came in or wait till they 
were all in and make them a speech. [could have 
made a speech if he had doubled my pay, so I shook hands 


15 minutes before seven found 


Hampden waiting for me. 
not 


with each one as he came and Mr. Hampden gave me a 
little of his Impressions of each one. It was easy to see 
though that he is not going to be any great help to me so 
far as knowing the details of what goes on in his shop. 
He did not even know what system had been in use for 
checking out tools, nor where a lot of the tools are that 
do not appear to be in the toolroom at all. 

I have a likely looking bunch of men, only 22 of them, 
but as the work is all jobbing, T guess they will be all that 
[I can take care of. Fortunately, the work that is ahead 
of us just now is something that has not been in the shop 
before and apparently none of the men know anything 
about it, except as the man before me laid it out operation 
by operation. So they have no very great advantage over 
me, except that they know where the tools are, which ts 
more than I do. 

There are two or three old stagers that have been here 
They 


to do mighty good work, but they take all the time ther 


ever since the shop was built. seem to know how 


is about it. They will have to speed up if they are going 
to stay on the job long. Then there is one young fellow 
that PH bet T will have my hands full with. He has red 
hair and plenty of it. He evidently never got over being 
Ie spilled a pail of dirty wash water off the bench 


after dinner. It 


a kid. 


as I went by just missed me, but, of 
Incidentally, I saw 
I told 


so much water up 
didn’t do his 


eourse, | knew what the game was. 
him washing up at the sink down stairs at noon. 


him that it was a pity to have to lug 
stairs and then waste it all, and that if he 
work any better than he did his play he would not be so 
valuable as some other men [ knew who were out of work. 
What he needs is to have his mother spank him, but | 
am afraid he is too old in years for that. 

That was a small affair, but the old man (bee pardon, 
Mr. Hampden) stopped me at the office as [ was going out 
tonight and handed me a book, asking me to read it over 
and tell him if there was anything in it that I could use in 
the shop 

Now you know, Entropy, | am not strong on the read- 
ing game. I always left that to you. 
tell you something about this book and get you to tell 
I judged from the way 


So Lam going to 


me what to say to the old man. 
he handed the thing to me that he expects that I am 
voing to get something out of it, but I will own that I 
got in over my head all at once. 

this that 
. know is probably wrong. Our experience is all wrong. 
Nobody ought to learn by experience. 
wrote this book had come into the shop and told me that 
I did not know anything and that what I thought T knew 
was all off or 
something like that, but he stands off like one of these 


It seems from hook whatever we think we 


If the man that 


wrong, | would have knocked his block 


big cannon and shoots a book at me, and IT do not even 


know where he lives. But this chap includes yeu and 
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all the rest of the crowd just as much as he does me. Say, 
don’t you suppose this chap learned something from ex- 
perience? T’ll bet he never got so he could get to school 
on time when he was a kid until after the teacher licked 
him. 

this book I ought to go back to school 
tomorrow, instead of into the shop. 
that red-headed fellow that he would have to speed his 
lathe up, but according to this I ought to figure it out 
beforehand. I haven’t the slightest idea of how to figure 
it, but I do believe that it will stand another speed and 
I can tell in a minute by trying it, though I can’t find 


out what the cutting speed is in less than half an hour. 


Judging by 
[ was going to tell 


I don’t believe the man who wrote this book could do it 
as quick as he could try it either, but then I don’t 
believe he has any figures that date back far enough to 
hit that lathe at all. 
It is a relic of antiquity and it ought to be cased up in 


This is no modern high-speed shop. 


plate-glass and an admission fee charged. 

The whole thing is way out of date. There had never 
been a micrometer in the shop till I brought mine. They 
make everything fit where it goes, and I do not believe 
there is a reamer in the place that is anything like the 
size stamped on it, and most of them do not cut at all: 
they just sort of crowd through. I am tempted to tell the 
old man to get some tools first and begin his library later. 
It seems to me as if I would rather get the shop where 
it could make some money first and read about it later. I 
rave a man a lot of little shafts this afternoon and told 
him to rough them out and leave three or four thou- 
sandths to grind. He looked rather funny, and I hap- 
pened to think that there was no grinder in my room, I 
asked him where they did their grinding, thinking that 
they must have a machine in some other department. He 
told me he never saw a grinder there or anywhere else. 
Ile had read about it, but that was as far as he had gone. 
I asked Mr. Hampden about it tonight. He said that he 
had often thought of putting in a grinder, but the shop 
had gotten along pretty well without it and he guessed 
it could a while longer. 

But say, Entropy, what will I tell him about his old 
book? I came in here to make money for him, not to be 
efficient, or whatever you call it, and I do want 
small tools like the old Harry, or T can’t make anything 
except a rotten showing. You told me this would be some 
change from the old shop, but I did not think but what 
they might have a hundred dollars’ worth of some kind of 
Those I have seen so far are worth about a cent a 


some 


tools. 
pound. 
Give my regards to the boys and tell them that they 
may have gotten rid of me for a time, but I don’t intend 
to die here unless I can tear the shop up by the roots. 
Your affectionate brother, 
JIMMY. 
# 


Technical schools maintained by the Navy, wherein instruc- 


tion and training are given in trades that are useful both 
in the service and in civil life, include the following: The 
machinists’ school at Charleston, S. C., in which men ar« 
fitted for the duties of machinists, ashore and afloat; the 


electricians’ schools at,New York and 
Mare Island these institutions ready to 
perform the many duties that fall to the lot of those charged 
with the the dynamos and radio plants used in the 
service); the artificers’ school at Norfolk, which gives instruc- 
carpentry, blacksmithing, painting, 


(radio and general) 


(graduates of are 
care of 


tion ind training in 


plumbing and shipfitting 
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Machining a Square Hole im e than a soldered joint. Moreover, o ma 
the Shaper a ee ee ee ee a ro 


il nee l 
Having a number of pieces in which | wished to cut HW. OM. Danni 
a %-in. square hole, and not having a slotter that could Detroit. ) 
he used, the only tool avatlabl lO thy DUT pose Was a 
shaper. Doing the job on this was unsatisfactory and 


a > ~ 7 — : , . 24% . 
: Mold-eMaking for Composition 
slow. since It Was necessary to lav out the square trom the ; 


5" Articles 


} nn) nelle The pro elioh oO nl sinds i) 
wsition articles is. of course, the mold itself. wh 
termines to a ure extent 7 { ( ‘ | rive (j mtity «o 





, , l MaKe a mold sho ld be suel as to v gh DaaNTTal 
Jas ~ } A w 4 
~~ ae / , @ Oo eicrency at a ttn « Ost su a svstetm is here 
\ es Miitt)!|\)) re : 
, > i esc] weet, ‘ mold COnSISTS Of T re stee} plates doweled 


| | Pi \ | “ i thyey anne cases ont Iwo are necessary, mT 
; Ne . < 9 > 
{ of | A. 
| 
} 





a K(.[@ () () 
a ; " 
} 
| 
Macuinine A Souare Toure i m SUHAPI 4 
7.-in. bored hole and then turn the piece four times 
the shaper Vise. (— () 
To avoid this trouble, T designed the tool holder ane 
tool shown in the accompanying illustration. The ad aa ee: Tae 
adhitave ol this tool is that all four sides can be Hhistne 
vithout taking the work from the vise by simply turnin Brass Bra Bra 
the tool 90 deg. at a time. a , 
I use a woode jock between the vere ot the too ee : ‘ pall 
holder and the head of the shaper to prevent ar ne ‘ , 
tion of the clapper block when doing this worl 








Kp. Hoyvr Lins Bra 


Providence. R |. lonp-MaAKine ror COMPOSITION ARTICLES 


Hate contaitlis series © rhayore ) vhich, when put 
Making am Extension Drill Ss, ass ak ls » ABP pans Re 
When a long extension drill o small diameter is ‘he stratiol OWS a live noakine sulatime 
required, the usual method is to s short drill inte I hie ‘ ! ‘ ! ‘ ‘ 
a steel rod of the propel lengt : This does ot vive a tiv ap, The plate in the n ! he bo i I 
. ym al ! ( ! ( ( eC CH I hi 
rw S< ——— — — FLAT ! vorke ot ‘ Cs ( eC Opel 
ee ee | r Rat — nail ia caeadiel 
A FLAT _ vic ot composit of e consistency of putt 
MAKING AN EXTENSIO Drains Phe mi : en put together am rere cl © Dres 
\ ( ! mpos nits W t 
ery satistactory yob, 80 | vreneralh om them a ry thre ’ aa , mad : , elite ao it purpose 
accompanying illustration, iP ps siiaiide casi aanlll Se 
The drill A is filed flat on one side for about Y% in PE ag a eg SE 
from its end, and the rod B has a hole of the same diame cae RS a eee oi clio 
ter as A drilled in the end. \ flat is then filed halt . - , cee ait ie 
through the rod 2, meeting the bottom of the hole alread metal v h hesiden withatandi: ye 
drilled. Inserting the drill A in the rod B completes thu ( e eel. s this a tore + can he worked at 
iob. This is a quicker method a es a more positive cherry-red heat undet : i canals 
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shape. Llowe ver, of the impressions are to show smooth 


surtaces, the exact heat at which to work It Is largely a 


matter of experience. 

In the first place a master die is made of good tool stee] 
for the impression desired. As many pieces of delta meta! 
as required are cut off. The length should be sufficient 


the chuck for 


to allow them to be eripped 1! 


they have been formed by the master die under the 


Dress, 


in the lathe, 


‘Che impressions should then be set to run true 
il dris ne fit in the holes hored 
mold. The 
This 


manner that, although 


and turned so as to make 


plates of the middle plate is made 


the others, 


in the 
shorter than facilitates bolting on the 
faceplate In such a they may by 


hored separately, the holes will by virtue of the dowels b 
concentric. 
advisable to use delta-metal im 


the 


It mav not alwavs be 


PreSSLONS 4 for imstance. thre midal plate ae sketch 


Wi ula simply have the holes bored out to size to torm the 


holy of the can. ii a case where letters, figures or trade 


marks are required, the advantage of delta’ impressions 
can readily be seen. Moreover, in the event of a damaged 
pression, it can easil\ he KOK ked out and replaced by) 
When the shape ol 


traction from the mold otherwise Impossible, the Impres 


uo onew one an article renders its eXx- 


sion is usually made of steel, split in two or more sec 


{ 


fit a 


This taper seating 


tions, with a taper turned on the outside, to cor- 


responding taper bored in the plate. 
insures the impression being kept in position while the 
article is being molded, and also allows the operator to ex 
tract the article. 


\ iT kel steel 


four grades of delta 


should be used for the plates, There are 


erade used for the im- 


alter 


metal: the 


pressions should Possess a tenacity being forged 


similar to that of nickel steel, or about 10 to 45 tons per 


Sq.tt 


CHAS. BAGGETT. 


London, Eneland 


A Taper-Measuring Fixture 


The illustration shows a fixture designed for measuring 
the taper of evlindrical parts. The base A is made of 
cist tron, and its feet, Upper surface and slots are ma 


chined. 


——;—— 


a 
—é anc 


tes 
_—— 
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A Tarer-\MEASURING 


brackets B are made a slidine 


The 


Ih ohne ol 


two cast-iron 


the slots, and fastened desired 


slot bolts. 


hay ve 


The pedestal Le 


im any 
location with the T which is a 
is made a sliding fit in the other slot, and the 


a slid- 


tapered 


steel forging, 
slide D, carving the micrometer barrel /, is made 


When 


work, this slide is held in place by the centers F. 


ing fit in the pedestal. measuring any 


turning alter 
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If it is desired to know the amount of taper per inch, 
a 1-in. The end block // is 
placed so that the gage block fills the space between it and 
the end of the pedestal C. The micrometer is then screwed 


eave block is placed at G. 


against the work and the reading taken. 
After the reading, the gage block is removed and the 
pedestal ay 


end 


slid back until it contacts with the edge of the 
the The 


difference between this and the dimension previously ob 


piece, when measurement is again taken. 


tained is the total taper per inch. 


» » 


The fixture is provided with 1-, 2-, 3-, 6-, 12- and 18- 


in. Cav’ blow ks and Is therefore universal mn its appli 
ation. 

Tikopore I. Hermanson 
Pittsburgh, Penn. 


Boring Eccentric Holes 


The two tool stee] rolls Fig. 
ground all over from a concentric hole, required the holes 


shown in 1, which were 


to be rebored 0.250 in. off center and 5 in. larger than 


the original hole, the amount ol eccentricity heing eX 
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FIG.2 
FIG.1. THE WORK ECCENTRIC PLUG FOR 
AM LOCATING THE WORK 


ON FACE PLATE 


Bortne Eccentric Howes 


tremely accurate. The conventional method of locating 


on a faceplate and moving over by a thickness gage was 
discarded for a surer method. 

The 
soft steel, 


scraped until the amount of throw was correct. 


Fig. 2. was made from 


centers A 


eccentric plug shown in 


and the eccentric were carefully 
The out 
work. Both 


then placed on the plug, which was then hung 


side of the plug fitted the original hole in the 


ro ls were 


on the eccentric centers, care being taken to have a dead- 


true live center in the lathe. 
The work was then clamped back avalnst parallels Ol 
the faceplate and bored to size. This method gave us a 
hance to correctly measure the eccentricity before the 
job was done and avoided the « hance of error, 
W. KE. WInpBer. 


Detroit. Mich. 


Heating Delicate High-Speed 
Steel Tools 


When heating intricate and delicate high-speed stee| 
tools, the edges of which are apt to ix spotled Ly oxida- 
For some 


fol- 


hon, 


the usual methods are not applicable. 


vears [ have successfully heated such tools in. the 


lowing 


The 


Inanhner: 


work is packed in suitable pots with charcoal 


has heen broken small and satureted with crude 
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oil. The pots must be carefully sealed and heated slowly 
in a mufile furnace to from 1800 to 1900 deg. F., being 
held at that temperature till the work is heated through. 
The work is then withdrawn, quenched in fish oil, and 
drawn to the desired temper, depending on the work for 
which the tool is intended. 

(non 


oxidizing ) fas which drives the air out of the pot. As 


The crude oil on heating generates a reducing 
the heat increases, this gas and the charcoal burn slowly, 
heating the work throughout. 

Roperr J. Wuerrt 
Southington, Conn. 


~ 


Boring Thin Pump Cylinders 


We had trouble in boring a number of pumps, the dil 


ficulty being that the brass castings were so thin when 
not more than j\, in. 
in the chuck, the slightest pressure putting them out of 


the 


bored that they could not be held 


round. We adapted, therefore. following method, 


which proved satisfac tory. 




















We took the tool rest off the carriage of the lath 
which was of the ordinary engine type, and with a piece 
of 3Q-in, boiler plate A made a stand resting on the four 
*4-in. studs B, which could be adjuste: »and dow 


We then bored the 
the pump D. which we 
The pressure be eq 


the body, the pump did not sho 


nuts. blocks of wood ( to fit the out 
| 


writer 


side diameter of 


' 
the blocks as shown. ualized over 


vularity whiik 
being bored. 

The bar was made of and the 
cutters / of flat 


the first cutter being 


1¥4-1n. rout on, 
stock with cutting ed both sides, 


ves on 
in. smaller than the finished siz 


Che cutters were held in the slots near the bar by means 
of small wedves 
FOUN DOBSON. 


Westminster, Canada. 


A Boring Attachment 


handy little tool for boring 
small machine. <A 
made into a bushing A, 114 in. in length 

hole drilled 
eas\ fit for the boring tool B, which is made in two 


TT) 
To 


nt «of thr a 


The illustration shows a 


the drilling nece of steel 


holes on 
and 8 In. in 
d through tt an 


ana reap 


diameter, has a 
diam 
hole in the 


and 4; in. respectively. 


0.070 in. 


eters, 14 In. 


hushing is eccentric. The amo 
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centricity must always be less than the offset C, else the 
sides of the tool B will foul the hol heing bored, The 
bushing is slit in its thickest part along its full length 
» | eC poring tool is used with il ord nary chu kK )). Th 


1) shing Is held il thy chuck, bemne eripped between thy 





lws. and the borime tool Is inserted i! the eccentri hol 
\ D 
' 
ai 
A Borina ATTACHIIMI N17 
with the cutting edve exact} nder the slit The chuck 


is then tightened 


To adjust the cut, loosen the chuck and revolve the too 


until the cutting edge is opposite the slit. This gives 


the largest hole than can be bored with any one tool. 
The tool is simple and effective, holes as small as 1 in 
| mored 
J. DIXON 
StatTors Kneland. 
Shaker Screem for Punch 
Press 

The illustration shows a shaker screen as applied to 
a punch press for the purpose of separating the slug 
from the blanked pieces It is made of galvanized-wir 

4 





SHAKER SCREEN FOR Puncu Presses 


reen of 18 or 20 gage and of su mesh that will 


ermit the slugs to fall through 


press work, such as washers or other small 


small pierced holes are put in. the shaker 
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It is attached to the front of the 
{1 and is allowed to slope to 


screen is very useful. 
press by means of the wires . 
fastened to 


the rear toward the stock box B. A wire Is 


the lower end of both corners of the screen and runs up 
over a bar in the rear of the press, where it is fastened to 
the ram. At the point (a kink is made in the wire which 
the the 


This device has proved an advantage, being 


vives a sudden jerk or shake to screen as ram 
COTES down. 
almost universal and easily put on or removed. 


Ilenry PoubLarp. 


Chicago, Hl. 


hd 


A Portable Jack Shaft 


the machines in our shop could not keep 


rest in production, and in consequence we 


Some ol 


up with the 


occasionally found it) necessary to run these machines 


overtime, 
We solved this problem by making the jack shaft shown 


in the illustration. This has a 5-lhp. motor, driven by city 


power, and a pair of hangers, mounted upon a_ stout 


wooden base. The shaft is a straight piece of cold-rolled 
steel of the same diameter throughout its length, which 
tnakes it possible to use pulleys of different sizes without 


removing the hanger. This shaft is held in position by 


retaining collars. 


BELT TO 
COUNTERSHAFT 





A Porranure JAck SHAFT 


is usually placed on a convenient post 
This ar- 


The starting box 
or pillar, or can be fastened to the truck itself, 
rangement has proved to be an unqualified success in our 


shop. 
WILLEAMSON, 


R. A. 
Mansfield, Ohio. 
An Improvised Tapping 
Machine 


a rush order to tap 10,000 open holes 8. in. 


1,x20-thread tap. As we 


\\ @ had 


with a had no 


lone tap- 


ping machine, | designed one as follows, using a commot 
speed lathe: 

| took three 8x4-in. round blanks and turned a 
fastened one of 


15-deg. 
face on each, as shown at A. | these to 
the faceplate F of the lathe, and mounted the other two 
on the shaft 2. 1 then formed the angle / of 6x%4-1n. 
iron, lining it up for the shaft J? and leaving about 14 In. 
play between the bevel blanks A after assembling. | then 
fastened these by two bolts to the bed of the lathe C. 

By pushing the work up to the tap, the operator was 


thle to thread the holes very rapidly: by releasing and 
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pulling the work toward him, the rear bevel came in con- 


tact with the driving bevel A, causing a reverse, 





i, 
= = ~ 
F ae ‘ 
j f / — 
\ 
J < 
ie: i | 
\ 1 ae 
\ i \ AC) 
~ pM | ' 
REST-* Jt ie , 
A Homer-Mape ‘Varrine Wacuine 
This machine was finished in seven hours. and the 


15 hours more. 
A. kk. Tonapay. 


10,000 holes required were tapped il 


Union Citv. Conn. 


A. Micrometer Height-Gage 
Attachment 


The accompanying illustration of an attachment to | 


used with Starrett’s inside micrometer and base block 
shows a simply constructed and convenient tool. Th 
horizontal bar is a plain piece of Y-in. drill red, which 


| 


a 


——q— 
ld 


Y 
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A Micrometer Hetautr-Gage ArracHMENT 








rests on the end of the extension rod of the micrometer 
hy the small screw shown. 


Marrin 


and is lamp (| 
dALI 


Watervliet. N. Y 
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Discussion of Previous Question 
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one who does not think that they cover enough ground 


Guard for Lathe Dog 


In the scramble for “safety-first” devices pertaining to 
lathe dogs, the simplest and most efficient of all seems to 
have been overlooked. 


This consists simply of a piece A of large diameter 





GvuARD For LATHE Dog 


tubing or casting bored to slip over a faceplate B. It has 
a slot C for longitudinal adjustment and is held in po- 
sition by a round-headed screw D. It completely covers 
the lathe dog # and is a real guard instead of an imag- 
inary one. 

W. EK. WILsur. 
Detroit, Mich. 


x 


JoKers in Educational Laws? 


The editorial, p. 919, Vol. 41, “Jokers in Educational 


Laws,” is all the more interesting to me because only a 
few weeks ago a Western educational paper accused the 
manufacturers of America of having put the objectionable 
clauses in the Indiana, Pennsylvania and Massachusetts 
I took occasion at that time to defend the manu 
facturer. Now I wish to appear for whoever did write 
these laws. The Massachusetts was the first to b 
passed ; the others are almost verbatim copies. As I was 
on the ground in Massachusetts, I am more familiar with 
the circumstances and the arguments presented there 
but what 


laws. 


law 


than with those in Indiana and Pennsylvania 
is a good argument in one place is probably as good in 
another. 
In the first place, these laws are neither manufacturer's 
claims that 
like all othe: 


SOME 


laws nor educator’s laws, in spite of 
have been made. They are compromises, 
laws that have been thoroughly considered by legislators 
They are not wholly satisfactory to anyone, but are work- 
able, and inflict little if any hardship in practice. 
These laws do not prohibit any form of industrial edu- 
They do not give state aid to technical educa- 
but all the states involved do aid technical educa 
The Massachusetts industrial- 


state aid to domestic-science 


cation. 
tion 
tion through other laws. 


education law does not give 


courses for women employed in wage earning, but another 


state aid to certain 
the legislators 


The wav is open for any 


These laws grant specifi 
education which 


does. 


law 
industrial 


kinds” of 


thought nee ded encouragement. 





to petition the legislature in his state for an extension 
of the field. 

With five 
school under the Massachusetts’ law, I would recommend 
better digested b 
that the 


been done in th 


years’ experience in administration ol 


that the work already begun should be 
bitten off. Considering 


was so entirely new and that what 


fore more is problem 


had 


past under public control had been so unsatisfactory, th 


state-aided schools have accomplished a great deal. Their 
worst fault has been this very one of over-ambition. They 
are not and never will be of universal application. They 


but very 


the arth le on 


have a small important field of their own. 


matter was brought out pretty clearly in 
this subject by Mr. Alford and myself on }. O37. 
| feel that it was unfortunate that a law was passed 


fiving state aid to schools of domestic science for women 
making it possible for the track 
issue. IL think it brought 


schools that they wer 


in the factories, and 
schools to do that work as a side 
the trad 
The result has been that the girls’ 
one left that is, to 


girls. The same 


additional burdens on 
not prepared to carry. 


in Wor estel 


trade = hool ror 


trade school is the only 


my mind, distinctly a 

thing would happen if the doors were thrown open In thi 
men’s industries. The messenger boys and elevator boys 
rush in hoping to find a short cut to some trad 


half-days 


would 
Che 


then represent that they had attended a trade school as 


would go to school a few nights or a few 
many months as had elapsed between the first and the 
nuisances 
that trac 

‘ 


any ol 


themselves re neral 
honestly at 


nothing in 


last attendance, and mak 
to employers and those working 
Bear in mind always that there is 


these laws that prevents a boy who is working at one trace 


leaving it and going to a trade school and learning an 
other. That is a point where the editorial in questio1 
may leave a wrong impression. There is nothing in thes 


trades by going to a half 


laws to prevent a boy changing 
hoys that do attend full 


time school. In fact, most of the 
time or half-time trade schools that have worked 
to some extent at least in dead-end jobs. These 

simply do not offer state aid to continuation or evening 


—( hool has an ap 


nHre DOVsS 


laws 


s< hools unless the work of the even 
plication to the work which the pupil is doing as a regular 


occupation. 


ieXAMPLES 


\ NUMBER OI 
Several thousand applications from men for the privi 
led nin chools have 


passed 


attending 
mv hands. Out of all 


{ eC Oo 


h) helieve that 


throug 


the rr has Hpechn one case where }ust ( l col irsaiil 
sult « law | lo it claim » in il le, nor is th 
man who settled all but a or} nfallible, but 


so far as the law is concerned I feel entirely safe in that 


statement. 


Concrete examples are more than theories. 


convincing 


so let me trespass on the reader’s good nature DY citi 


] 1 . ‘ | ; ’ ‘ el 
Hove, Lo years oO age, Can Ihh One CVE In 


rew Three 
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were high- 
students selling The 
law would not admit them because they were too 
as well as for the reason they were not practicing 


and wanted to learn pattern-making. They 
ete., as a side line. 


| 
si hool 


stat 


papers, 


youns, 
a trade. Another state law, however, did allow them to 
attend a manual-training school, where they went that 
winter until one of them got a job in a pattern shop and 
was eligible to go to a trade school. 

A man came in and said that he 
wanted to learn tool-making 
135 hours, if 


tool 


was scratching cast- 


ings ina machine shop. [Hi 
A winter’s course Is about 
machinists or 


in one winter. 
there is no lost time. 
makers would want to have a helper, who had worked 135 
to work alongside 


Ilow many 


at tool-making, come in and try 


If the law had let us take him in, what kind of a 


hours 
them 7 
black eve would we have given ourselves ? 

This man was admitted, and was taught that first win 
ter to handle an upright drilling machine. He learned 
to drill to a line, to change speeds and feeds for drills of 
different sizes and in different materials, to grind drills, 
ete. The result was that he got another quarter a day and 
a job on a drilling machine, The next winter he was a 
machine operator, and as such entitled to get instruction 
on simple lathe work or on the milling machine. There 
were so many of “him,” I forget what he did the second 


season, but there are a number of “him” that have gone 


rigit along season after season improving themselves 
one peg at a time. 

There was another man who came in and wanted to 
take the course in electrical work dealing with motors. 


He gave his occupation as foreman in a box factory, and 


was promptly turned down. But in talking with him | 
found that while he was a foreman he had been expe ted 
for several years to look after the motors and lights in his 
room. This he had done by rule-of-thumb and = guess 
until the superintendent asked him to go somewhere and 
learn a few principles of motor work. ‘That made his ap- 
plication tie up with the thing he wanted to learn, and 
ve took him in, to his considerable profit. 

Mecca for motor-truck salesmen, 
been driving 
If they reg- 


This city has been a 


and we were overrun with men who had 
horses and needed to learn to drive motors. 
istered as teamsters, our first impulse was to throw them 
out; but when it was brought to our attention that they 
were truckmen who, in the course of their business, were 
necting a change in motive power, it was plain that they 


were entitled to consideration. 


Tue PrincreLe or tHe Law 

So much for illustration ; there are many more equally 
interesting that might be given. Now for the principle 
underlying these laws! 

An evening school with not over 135 hours per year, 
or a continuation with 200 hours a vear, 
cannot teach a trade in a natural lifetime to anyone who 
has not the opportunity to get the practice which makes 
The average machine-shop ap- 
200 


school about 


perfect outside that time. 
prenticeship is about 9000 hours, or 45 years of 
hours each, or 66 years of 135 hours. 

On the other hand, if a boy or a man is working In a 
machine shop, surrounded by a mechanical atmosphere, 
he can be taught a great many things about the trade 
which he can put into practice as he goes along. The 
helper found it easy to get on an upright drilling machine 


He 


as soon as he showed some intelligence about it. 
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found it easy to get on a lathe, because he had done his 
drilling work intelligently. He can keep going on in thaé 
way, because his daily work gives him the practice which 
A continuation school or a night school 
cannot be expected to teach dexterity. It can develop a 
man's capacity, but it cannot make thoroughness. A boy 
who is running an elevator cannot profit to any appre- 
ciable degree by being taught to run a lathe in an evening 
school, because it is so long between drinks that he for- 
gets the taste. If he is in earnest it is better for him to get 


Is hecessary. 


a job as a helper in a machine shop, then go to night 
school, develop there, and practice in the shop. 

Just one other point, that of state-aided schools for 
continuing the general education of men who left school 
before they finished. This is considered in every state 
with whose practice [ am familiar as a local matter. In 
Massachusetts another law the establishment of 
such schools by the local authorities compulsory in cities 
and towns above a certain rather small population. There 
no reason for state aid for something al- 
If we stop 


makes 


appears to be 
ready in existence and already compulsory. 
to think a moment, this state aid is paid by the same 
people who pay all the other taxes, local or otherwise. 
State aid is of no profit except as an assistance, or pre- 
mium, to those who first start a school. As soon as every- 
hody is doing it, there is no object in handing the money 
over to the state treasurer and having him hand it back. 

Broadly speaking, industrial education of all kinds is 
an experiment, the burden of which ought not to fall 
entirely on a local community because, whether it may 
succeed or fail, it will inevitably uncover valuable infor- 
mation from which still may profit. 
When industrial education gets on its feet, the necessity 
for outside aid will automatically cease. The fact that 
a state has seen fit to push one form of education by as- 
sisting it does not prevent its doing the same by any other 
form of education. Those that do not like these state 
laws should, instead of complaining, get out and get laws 
passed which will assist whatever they think needs assist 
ance. Personally, | think the industrial-education move- 
ment is already staggering under more than it can carry 
should be given time to get under its load be 


other communities 


and that it 
fore it is offered any more burdens. 
Fisu. 


EK. H. 
Worcester, Mass. 
“se 


Cam-Milling Control 


We had a problem in cam cutting similar to that men- 
tioned by kX. A. Dixie in Vol. 41, p. 998. One section of 
the cam face was so steep that with our weighted cam- 
cutting fixture, which we bolt to the miller table, it was 
impossible to cut that part, with just enough weight to 
hold the mill up to the cut on the rest of the surface. 
I applied a very effective remedy in the shape of a board 
about three feet long laid over a block on the floor, with 
one end under the weight and the other end in a conven- 
ient position for the operator to rest his foot on the cen- 
ter. When he came to the rise on the cam he simply 
moved his foot away from the center and applied enough 
pressure to the lever to allow the cutter to travel uD hill 
easily. The result was entirely satisfactory and the means 
cheap. 

Cuar.es P. DunN 


Norw od, Mass. 
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The American Machinist and 
the Small Shop 


The article in this 
Small Machine Shop” brings out the point 


Future of the 


issue entitled “The 
that 80 per 
cent. of all manufacturing industries in the United States 
consist of shops which employ 20 men or less. This will 
be a surprising figure to many who are not familiar wit 

American manufacturing statistics, and it shows that the 
small shops must be regarded with respect. Less than 5 
per cent. of our manufacturing industries are represented 
by plants employing over 100 men. The representative 


American machine shop is really not the large plant but 


the small one. 


Those who have studied the trend of durin 


progress 
the last century are aware that growth in sé lence, inven 
tion and manufacture is becoming more rapid as time goes 
whole are in thei 


on. The mechanical industries as a 
; 


infancy. If we could actually see what we did nol have 


100 vears ago, if we could realize the crudeness and even 
searcity of mechanical appliances at that time, we wou 
appreciate the wonderful progress which has been mac 
within this comparatively short period. And yet, within 
the last 


previous 80. 


20 years more has been added than during the 
~ Without question, the coming decade will 
open up still greater possibilities of remarkable growth 
and expansion. 

In this development the small machine shop will have 
an important place. As industries and inventions diver 
the 
portance, 


sify, small shop becomes of greater a) d greater 


Success lies in the direction of doing nu tew 
things and doing them well and successfully, and many 
big plants have given up trying to do too many things at 
! 


once. Thus, the more diverse that industrial progress lx 
comes, the wider will be the field of the little shop. 

If the small shop is to make the most of these possibil 
ities, it will have need to prepare itself with painstaking 
care. Successful managers look as far ahead as they do 
backward. ‘To reach its proper position in industry, the 
small shop manager must study the problems which con 
front him. Ile local 


conditions, but about industrial conditions in general. He 


must be informed not only about 


must be able to see the trend of progress in order to get 1 
line with the procession, 

As an aid to it, the Amerntcan Maciinist will pub 
dealing 


The 


will 


lish a number of articles during the coming year 
with the special problems of the small machine shop. 
first of these appears in the present issue. Others 
come at frequent intervals and each one will deal with a 
distinct problem confronting the small shop. 

The author of these articles has made, and will continue 


His in 


vestigations extend over a large part of the United States 


to make, a special study of small machine shops. 


and cover hundreds of shops employing 20 men or less, 
As the result of the investigations which have already 
been made, the need and the possibility of a national as 


sociation of small-shop managers and owners become evi 
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Editorials 


LUTON 


PTAC LUPE pevuenceeeney CE 
immediate or 
kind. Not 
only will it serve for an interchange of information, by 


value, but it is the onl 


wav can they secure mort 


he othe ! 


results than through a medium of this 


itself of creat practical way in 


which small shops can work to eliminate the complaint 


whi h comes trom all parts of the country to the effect 
that the thing that is hurting the small shop the most is 
the other small shop which does not know how to figure 


the cost of work which it does. We will take up the sub- 


ject of a small-shop association again in a later Issue, In- 


troducing it now as a subject for thought and comment. 


| help The 


small shop articles wll 
them. At all 


that is a 


We believe that the 


small-shop owner and manager who reads 


events, they will set him thinking, and 


that cannot help being productive of good result 
Routing, Dispatching, Steering, 
Scheduling 


all have to do with 


The four terms mentioned above 
the progress of work through a factory. Each has a 
stinct meaning, however, which many plant managers 
ail to understand, and they are far from being inter- 


{ 


hangeable or of equal value. 
Scheduling 1s 
mour, It 


Various 


probably the most elementary of the 


consists in setting dates for the completion of 


parts in more or less detail, so that the final ma- 


chine mav be shipped upon the date for which it was 


Workin from the cnpacifyv of the 


promised. Instead ol | 


shop to the earliest possible date of shipment, this scheme 


reverses matters and works the other way; from the prom 
ised date of shipment back to what must be done in the 
shop to make it come true. As a result, if many orders 
are scheduled in this manner, production becomes very 


much upset, with resulting confusion and los 


Steering Is a step in advance, inasmuch as it is applied 


lor the purpose of helping to balance production rather 


than as a means of strictly keeping arbitrarily promised 


dates, In order to steel the Work effectively. its move- 


ments must be traced upon sheets which will show at a 


olar ce the condition of each ord r. al | whe ther or nota 


certain part has passed the planer, miller or drilling ma- 


chine. It 


whether 


must indicate if a needed part has been cast; 


a purchased part has been received, and other 


details which aid to show whether the parts of a machine 


are in shape for assembling. 


, ’ ; . 
Routing consists in laving down the tracks which form 


the best and shortest paths for product parts to travel in 
nished condition, 


from a rough to a fi takes no 


the | neth of 


vroiIng 
time required by any 
occurring along the line, nor does it attempt to set a date 
It simply 
the names of the stations along the way. 
best 


account o operation 


of start o1 completion. lavs down the route and 
fives Its purpose 


is to record thy conclusions as to the sequence of 
so that they may 
be available the next time without the expenditure of 


thought. 


operations and the machines involved, 
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Dispatching is possibly the last refinement in modern 
production methods and consists in establishing dates and 
times on which the product parts arrive at and leave from 
the stations specified along the routes. Dispatching is 
possible only where the routes have been plainly estab- 
lished and where an intimate knowledge is at hand of 
the length of time that any operation on any part should 
require. It is therefore seen that not only routing, but 
a pra tically pertect knowledge of costs and proper ma- 
chining times, must precede any thought of dispatching. 

Dispatching establishes a shipping date through a 
method exactly opposite to that of scheduling, working 
from the initial operations to the completed piece and 
arriving at the shipping date as the last step in the proc- 
ess. Scheduling is something that we cannot indulge in 
too much without upsetting the shop balance; steering is 
possible and profitable for any shop; and routing will open 
up the possibility of cost saving through improved pro- 
CeSses and changed designs, and also save much thought 
energy in planning work. 

For the average shop of today, a combination of rout- 
ing, steering and scheduling will be found possible and 
valuable, leaving dispatching for the highly developed 
“one-product” shops, where the variety of product parts is 
limited and lot quantities are large. 

The Bureau of Standards and 
Machinery Building 

Our leading article in this issue and for this year has 
a greater significance than may be at first apparent. It 
describes a planer dynamometer built for the National 
Bureau of Standards, Washineton, D. C., at a cost of some 
$5000. The significant fact is that this is the first piece 
of apparatus acquired by the Bureau for the study of any 
machinery-building problem. 

In this respect the machinery-building industry is far 
behind many others. For a number of years Congress has 
appropriated annually several hundred thousand dollars 
to maintain this Its great duty is to aid the 
industries of the United States. 
profit by its resources of trained men and excellent equip 


Bureau. 
If any industry fails to 


ment for research, it is very largely that industry’s fault. 
It is a source of gratification that the way has now been 
blazed for a study of problems connected with machine 
shop practice. 

This planer dynamometer is to be used in a study of 
chip formation and the action of cutting tools. Very 
little private this done on the 
planer. ‘This is in contrast to 
made on the lathe, drilling machine and to a lesser extent 
on the miller. At the same time, it is probably true that 
the cutting action of the planer tool is simpler—in that 
than the others that 


work of kind has been 


the extensive researches 


it is surrounded by fewer variables 


have been mentioned. 


To show the many-sided work carried on by the Bu- 
reau, it is not out ol place to list some of the recent stud 
ies. Not all of these have been completed. These include 


studies of the failures of fusible plugs and _ steel rails; 


the durability of stucco: the structural strength of brick- 


work and conerete: the behavior of concrete in regions 


whose ground waters are alkaline: the strength of the 
steel columns and the failures of the brasses and bronzes 
used on the Catskill Aqueduct; the character of founda- 


tion soils and the effeet of electrolysis on buried piping; 
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the measurement of high temperatures, the standardiza- 
tion of colors, and the possibilities of producing optical 
glass in this country: the preparation of standard speci- 
fications and tests for lubricating oils, for paper, and for 
An investigation 
These give 


rubber; and in electrical phenomena. 
about to be undertaken is on Bourdon gages. 
a hint of the variety of the researches and of the many 
industries that have been benefited. ) 

The Bureau is open to requests for assistance on the 
study of shop problems. Shop managers should avail 
themselves of the facilities offered, for the Bureau is sup- 
ported by Government funds and exists for this very pur- 
pose. It is perhaps but just to point out, however, that 
the work of the Bureau is limited by the amount of money 
that Congress appropriates, by the number of the per- 
sonnel, and the extent of the equipment that has been 
built up. 


A New Type of Illustration 


In meeting the needs of the busy reader, all classes of 
periodicals tend to make use of an increasing number of 
illustrations. The technical journals are no exception 
to this general rule. 
particular attention to the preparation of graphical charts 
as the best form in which to present many designing data. 


For a number of years we have paid 


The appreciation of these by our readers has been most 
gratifying. 

In this issue on pages 10 and 23 are examples of what 
we believe to be a new type of illustration. For want of 
a better name we are calling it the “background perspec- 


tive” type. Its application in this issue is to drilling 
jigs. These are shown in simple outline with a few gen- 


eral dimensions and explanatory notes, and the whole is 
set against a gray background. 

The purpose behind the development of this illustration 
is to give in the clearest, most compact fashion the im- 
portant details and facts in regard to the pieces and tools 
shown. Each individual illustration is really a picture, 
but one freed from the obscurity too often found in in- 
distinct halftones and puzzling projections. 

We hope this type will be useful to everyone who has 
anything to do with machinery building. The busy man- 
ager, executive or superintendent can catch details of tool 
construction that may be immediately helpful in solving 
a knotty problem: the foreman or toolmaker may find 
a device that he can at once put into use in some of the 
jigs or fixtures that he is making; while the engineer, 
designer or draftsman may find the pages of sufficient 
value to warrant filing them for easy reference. 

For the present they will be confined to showing jigs, 
fixtures, small tools, and machining operations. 

We shall be 
aid in improving this type of illustration and making 


erateful for comments and suggestions to 


use, 


it of the greatest possible 


The promiscuous plastering of “Safety First” signs has 


reached the point where it is of doubtful utility in many 
ceases. We heartily approve anything that makes for 
safety, but when we see “Safety First” stenciled on every- 
thing in sight, sideways and upside down, as well as right 


side up, it begins to lose its force. Fewer signs, confined 
to the more dangerous localities, would seem to be more 
effective in impressing the desirability of the safety habit 


on all of us. 
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Self-Contained Grinder 


The Modern Tool Co., Erie Penn., has recently devel- 
oped a line of plain, self-contained, heavy-duty grinders, 
of which the one shown is representative. This machine 
is the 12x24-in. size. 

The machine may be driven from a line shaft by a belt 
to tight and loose pullevs, or directly connected to a 
motor, as shown. The power is taken on a constant-speed 
shaft on the rear of the machine, on which any kind of a 
drive is easily applied. 

The drive to the wheel spindle is through an endless 
belt 6 in. wide, which runs from the large two-step pulley 
on the main shaft directly to the wheel spindle, giving two 

















SELF-CONTAINED GRINDING MACHIN} 


The sla K Ih this helt is 
idler on the rear of the machine. 
The wheel 


principle that 


wheel speeds. taken up by an 


flat 


machine on all 


slide moves on large V and wavs, a 


is carried throughout the 


sliding parts. The work- and table-speed changes are a 
obtained from a mechanism contained in a case located 


con 


This case 
The driving 


on the base at the right of the machine. 


tains three series of gears and one back gear. 

series are secured to the shaft that carries the pull 
which receives the power from the main drive shaft. 
These gears are always running at a constant speed in a 


104 in, 


third series, together with the back gear, gives 12 


bath of oil. 

speeds ranging from 22 to per 

speeds, which range from 12 to 250 r.p.m. 
Any of these speeds can be obtained instantly without 


The second series of gears vives SIx table 


minute. The 


stopping the machine. The speeds are changed by the 


levers on the front of the machine, which are within eas\ 
reach of the operator. A lever to the extreme right gives 
the changes in the table speeds; another lever to the left 
controls the changes in the work speeds. 

The reduction in diameter of work is read directly from 
a dial on the front of the machine, the pointer on the 
end of the feed arm showing the amount in thousandths 
at each feed. amount 


from 0.0005 to 0.005 in. at each feed, and will throw out 


This can be set to remove any 


automatically when the work is to size. The feed operates 
on both ends of the work, but if desired can be set to 
feed on one end only by simply turning the small knurled 
knob in front of the reverse lever. 

A positive stop is provided to insure accurate sizing of 
The cross-feed is entirely 
The feed and 
a bypass at either 


work when feeding by hand. 
independent of the reversing mechanism. 
reverse latches on the table dogs allow 
end of the work to diamond the wheel or to 
These latches automatically return to position and 


remove the 
work. 
prevent an accidental bypass. 

A special auxiliary feed can be supplied for use in con 


nection with the regular cross-feed, that will automati 
cally feed the wheel into the work while the table is sta 
tionary. This feed can he set to remove any desired 


amount as indicated on the feed dial in front of the ma 
chine, and the positive stop and automatic throw-out work 
the same as on the regular feed. 

The attachment is timed so that the work makes a trifle 


over a full revolution between each feed, regardless of the 
speed of the work. This vives the wheel a chance to 
orind tself clear between each feed, and also serves the 


same purpose as the table-tarrvying device on the regular 
cross-feed. The machines are built 12- and 16-in 
| 5-ft. 


with 


swing, and in 2-, 3-, 4- an lengths. 


Lathe Keyseating Attachment 


The lathe attachment shown is adapted for keyseat 
x, milling and slotting of various forms, and is designe 
to fit lathe with a swing from 13 to 26 in. The 
attachment consists of a steel spindle provided with ce 


ters at each end. One end has a spol for the lathe dog, the 














Fie. 1. Latur Keryseatinc ATTACHMENT 
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‘ther end is fitted with an oil cup for lubricating the tail- 


stock center. A gear is mounted on this spindle and 
meshes into another gear, which is fitted on the driving 
end of the tool-steel cutter Both spindle and 


cutter arbors revolve in a housing of gray iron. The bear- 


arbor. 


ings in the housings are provided with oil grooves and 
self-closing oil cups. 
The tool-steel cutter arbor is 1 in. in diameter between 


the collars and will take standard-size milling cutters. 




















Fig. 2. Rear View or KeEYSEATING ATTACHMENT 


collars are furnished to take care of differ- 
ent-width cutters. The arbor is fitted on the end as a 
chuck and will hold standard-size Woodruff cutters. Both 
spindle and arbor bearings are provided with fiber thrust 


Two extra 


collars and adjusting screws. 

A worm to the face of the 
housing. This worm meshes with a feed screw which is 
inclosed and held in place by a two-bearing cap. The 
feed screw is operated by a balanced ball handle. By 
turning this handle to the right or left the cutter is fed 
The cutter may be locked in 


segment is secured main 


into or out of the work. 
any position by a tightening screw. 

The chuck for holding the work is of the plain square- 
The loose jaw can be swiveled for holding un- 
The chuck is dovetailed 
to fit the cross-feed table and is secured to the cross-feed 
The chuck is fed forward, against 


jaw type. 
even or tapered pieces. base 
screw nut by a screw. 
the cutter. It can be operated either by hand or power. 
The attachment is shown in Fig. 1, 


drive shaft, 


milling a flat on a 
while the second illustration shows the method 
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It is a re- 
cent development of the Sunderland Machinery & Supply 
Co., Omaha, Neb. 


of cutting a Woodruff, or half-moon, keyway. 


Two 18-In. Quick-Change Gear 
Lathes 


Two recent productions of the Monarch Machine Co., 
Sidney, Ohio, are shown in the illustrations. With the 
exception that one is fitted with a turret and the other has 
the cabinet form of legs, the main features of the two 
machines are the same. 

The turret machine is used principally for projectile 
work, and most of them are shipped out with a 6-ft. bed, 
though longer beds are furnished on order. The turret 
tool holder is easy to index and lock, as the simple pres- 
sure of a thumb-piece on the hand lever makes it possible 
to index the turret with the same lever as used for locking. 
The turret will hold tools 84x14 in. The machine is also 
furnished with an eight-speed geared head, which is run 
from a single pulley or motor. 

Both the turret and the cabinet type swing 18 in., but 
the latter is regularly made with an 8-ft. bed. The quick- 
change gear box is of simple design. Thread and 
range are broad enough to cover all ordinary require- 
ments. All gears are wide-faced, coarse pitch, bronze 
bushed, and run on vanadium-steel shafts. The headstock 
is of the solid, full-webbed type, calculated to be long 
and heavy enough to prevent chattering on heavy cuts. 
The spindle is very large and is made of 60-point crucible 
Spindle bearings are large and 
made of phosphor-bronze. The bed is wide and deep with 
heavy walls and large box girders at frequent intervals, 
giving exceptional strength. A solid web in the 
under the headstock reinforces this important point. The 
tailstock has two clamp bolts, and is so shaped that the 
compound rest can be set at right angles when turning 
small diameters. Back gears are locked in or out of posi- 
tion by means of a spring plunger. The thread-cutting 
dial and the swivel and cross-feed dials are accurately 
graduated in a special machine. The carriage is T-slotted 
in front and rear, has a 27-in. bearing on the ways, and 
a third bearing on the V’s directly under the cutting 
tool. wide and reinforced. 


feed 


steel accurately ground. 


bed 


The cross-bridge is ren in. 























18-In. QuicK-CHANGE Gear LATHE 
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Rotary DisK and Surface 
Grinder 


It will be seen that the grinder shown is of the vertical- 
spindle, sliding-ram, self-contained type designed for 
grinding small parts. 

A special feature lies in the fact that no matter what 
the position of the wheel slide or ram, the grinding wheel 
never has any 
suspended underneath the ram. Through an accelerated 


overhang beyond the ways, as it is 
speed feature the speed of the work and also the feed 
accelerates as the wheel approaches the center of rotation 
of the work and, conversely, the speed is retarded as 


the wheel recedes from the center. This is accomplished 

















Rotary Disk AND SURFACE GRINDER 
through a mechanism operating an Evans cone located in 
the interior of the column. 

The grinding-wheel slide, or with a 


with 


formed 
provided 


ram, is 


semi-cylindrical cross-section and is 
V-shaped ways which are oiled automatically from rollers 
in oil wells. The under side of the ram is provided with 
projections to which are bolted 
These 


steel grinding spindle, which runs in hard-bronze, ring- 


in a suspended position 


the grinding-spindle boxes. carry the hardened 


oiled and adjustable bushings. The erinding spindle 
is operated by a belt coming up from a driving pulley on 
a shaft in the base. On this shaft also is mounted a pulley 
for driving the variable-speed mechanism and the water 
pump. On the outer end of the shaft are mounted tight 
and loose pulleys, fully incased except for the belt opening, 
and this opening is further closed by a curved shipper 
slide held down by a capscrew and spring to prevent 
rattling. 

The reversing mechanism is of the conventional type, 
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with bevel gears and positive clutches, the shiftir 
member being impelled by a pivoted vertical lever opera 


ted by dogs on the ram. Thi thes 


dogs are determined by a graduated scale. 


proper positions of 


The machine is provided with an automatic-stop devic 
which operates after the wheel has passed beyond thi 


work. It is thrown into action by a slight move of a 


knurled sleeve, which, when coming into contact with a 
the end of the 


spring plunger so that its lower end enters the path of 


bell-erank lever at stroke, forces down a 


the clutch shipper and stops it midway of the stroke, 
The 


spindle clutch is then thrown out by means of a leve 


thus bringing the ram movement to rest. work 
located in convenient position on the front of the machine 
After a 
work has been mounted, the lever is pushed down, starting 
To start the feed it 


necessary to give the sleeve a slight rotary motion, whi ly 


near the magnetic-chuck switch. new piece 0 


the work again in motion. is only 
action releases a spring plunger and causes it to fly back 
thus releasing the clutch shipper, which automaticall) 
completes its stroke, due to the exerted by a 


V-pointed spring plunger. The 


pressure 


instantaneous hand-stop 


is of conventional design. 


is made for tilting the knee in order to grind 


and This 


an adjusting screw tapped through a 


Provision 


concave convex work. is accomplished by 


boss of 
The 
machine can be quickly reset to grind flat work without 
readjustment. A 


means of 
the lower part of the knee and held by a check nut. 


magnetic chuck is furnished in any 


desired size within the range of the machine. 


The machine takes grinding wheels 10x5¢x134_in., 
with a feed of 5 in. per revolution of work. The tight 
and loose pulleys are 8x314 in. The machine occupies 


about 2000 Ib. Tt 
the Walker Grinder 


a floor space of 3x5 ft. and weighs 
represents the latest development of 


Co., Worcester, Mass. 


¥ 


Cutter Grinder 


The cutter grinder shown has a capacity for all kinds 
of angular cutters up to 21% in. diameter. 

The cutter is clamped In position on one end of the 
work spindle and an index is attached to the other. This 
method of holding and indexing is designed to provide 


for the wheel and a more positive means of 


| 


more room 


indexing. 


yj 

















GRINDER 
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In Fig. 2 the machine is shown arranged for grinding 
the face of the teeth. The grinding wheel is carried by a 
hardened-steel spindle mounted on ball bearings. When 
the cutters have been ground on the face of the teeth 
they are placed on the arbor in the reverse position, after 
which all of the grinding can be done without removing 
the cutter from the arbor. 




















Fic. 2. AnrraNncep ror Grinping Face or TEETH 

A water-pump equipment is provided directly under- 
neath the base of the machine. An adjustable hood con- 
trols the flow of the water and protects the wheel. A 
large dial is provided for setting the slides to the re- 
quired angle. Adjustable stops in each direction are fur- 
nished for the grinding slide; this slide also carries a 
bracket with idler pulleys, so that the machine can be 
belted from above and still have the vertical adjustment 
to the grinding-wheel slide. 

The machine weighs 182 lb. and the extreme base di- 
mensions are 14x19 in. It is the latest product of the 
Waltham Machine Works, Waltham, Mass. 


298 


Automatic Rack Cutter 


The machine shown has a capacity for cutting racks 
60 in. long by 10-in. face, up to 1144-diametral pitch in 
cast iron and 2-diametral pitch in steel. It is the latest 
addition to the line made by Gould & Eberhardt, Newark, 
N. J., and i; made up of their 60x16-in. vertical gear-cut- 
ting machine with the substitution of a rectangular work 
table for the ordinary circular work table and the addition 

















Automatic Rack CvurrTer 
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of an extra auxiliary cutter spindle. It is, therefore, 
readily convertible to a regular gear cutter. 

The work table indexes automatically, and while the 
indexing is being performed the cutter slide is locked 
so that it cannot feed down until the indexing is com- 
plete. Single or gang cutters may be used and the ma- 
chine will index automatically for the number of cutters 
being used at one time. 

Micrometer adjustment permits moving the table with 
rack being cut, without disturbing the indexing change 
gears. This makes it possible to cut racks longer than 
the machine is rated to do, or sections of racks that are 
to be matched together as one long piece. 

The indexing mechanism is positive. There are 16 
changes of feed which may quickly be made by means 
of a compact feed-gear box. A wide range of cutter 
speeds is provided. 


& 


. 


Elevating Shop Truck 


The illustration shows the latest addition to the line 
of shop trucks developed by the National Scale Co., 
Chicopee Falls, Mass. 

This truck is of the same elevating type previously 
produced by the makers and especially adapted for the 


multiple piling of tote boxes. The special feature of 




















ELEVATING Suop Truck 


the new truck is a lowering device operated with the 
hand solely, thereby eliminating the use of a foot lever 
and insuring a gradual descent of loads through an im- 
proved check construction. Through the latter all dan- 
ger of heavy loads buckling the piston rod of the hy- 
draulic lowering device is avoided. In addition, the 
model shown permits a complete turn of the front wheels 


in any position. 
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Hardening Salts and Pastes in small tins. Pastes with various melting temperatures 


7 . a . : : can be daubed along a steel bar, as shown in the fore 
What are termed “sentinel” pyrometers, in the form of é : om , . 
: ui ground of Fig. 1, and inserted into furnaces, ovens, re- 
} paste and metallic salts made into molecular mixtures {o:4. fWyes. vas mains. steam pipes, and the like. Th 
< oe 8, Ss, gas alns, ste: Ss, f ’ Ke. ‘ 
that will melt down at different temperatures through-  .,); thet melt and those that remain solid will indicat 
me 5 i ; i se i Thi SOLIK cate 
» range fr 22 330 dee. C ave bee - 

out the range from 220 to 133 deg. C., have been de- gp, temperature, which would be between the two. 

4 veloped recently by the Carl Nehls Alloy Co., Detroit, In heating tools in a forge fire, a pa te | elected that 
\ ° d c = ‘ an — *» « ‘ ‘ 
Mich. , — ; - represents the correct hardening temperature for the 
_ ae of geo is to cast ve yg oe iIntO tool. The paste is daubed on the tool and when it is 
h weil a pa , sige i Pa stead as heated to this temperature it will melt. The tool can 
CROWN ANGINE Of EHC ID Fig. 1. ACH ONC 6 WEeppes In then be taken from the fire and quenched. It will make 
it easier if the tool is surrounded by a piece of sheet steel 








or is inserted in gas pipe, as that keeps the paste from 
coming in contact with the fuel. 

Another handy way of using the cylinders is shown in 
Fig. 2. At A are two tubes, or pipes, with plugs in the 
bottom ends. Cylinders of different melting temperatures 
are dropped into the tubes and the rods B are stood on top 
of these salt cylinders. When the salt melts down the 
rods will lower. When one rod is lowered and the other 
is not, the temperature must be between the melting tem- 








peratures of the two salts that were chosen. These may 
be only 10 deg. apart. This is useful for finding the 
temperature of molten metals, salt-bath furnaces, and the 
like. In addition to the many direct applications of 
the paste and salts, they can be used for checking pyrome- 
ters. 


S3 
A Floating Foundry and 
Machine Shop 


The thought of making castings at sea is of immediat: 
interest; a completely equipped machine shop afloat stirs 
the imagination; working to thousandths in an optical 
shop on the unste ady deck of a sh ip at sea invites admira- 











Fic. 1. TrEMPERATURE SALTS AND PASTE 


tion. 

All three of these developments are incorporated in the 
naval repair ship “Vestal.” The first detailed illustrated 
description of it will appear in next week's issue of th 
AMERICAN Macninist. The “Vestal” anchors wherever 
the fleet is temporarily based and is intended to give 
pron pl re pairs to vessels away from the re pair yards, 

The machine shop has a surprisingly com ple te equipner nt 
u hen if is re aliz d that there is avatlabl a lotal overd 


length and width of only 465 and 6O ft., re spectively, 








The article comes from the pen of L. J. Connelly 
Lieutenant-Commander, ft NS. N.. who was on the vesse 
luring its recent five mont s slay if | era Cruz, Mi rie 
ln authoritative dese ription is [hus assured. 
hig. 2. APPLICATION OF “SENTINEL” PyROMETERS The navy-yard-built collier “Jupiter” is unique in bei 
the first vessel of any size in at nav equipped with electri 
. . uls ough a few ll boats had heretofore been 
a paper on which is printed it orrect melting tempera propulsion. Alth h fe ’ ’ 
‘ equipped with thi l hiner the installation in the 
. ‘ ] rye ’ 
ture in degrees Centigrade. hese are shown by thre Jupiter” is the first one 1 1. - aaah snened ae 
samples lving down. For all temperatures below 932 first one of any considerable power in any vessel whatever 
, ] ~ ¥ As a test of the durabilit of her 1 ehinel the departme! 
deg. F., these salts can be used in air-tight glass tubes, onentien endeared thar ¢ . F i to Puget Sound, ai 
as shown in the center. The salts can then be used ov from Puget Sound to Philadelp! through the canal. Sh« 
and over again. By using the small porcelain saucers ( eye 1 th we with , t, beir “ ty 
. . Vvesse to make the trip tro the west coast tf the ea ‘ 
shown, the salts do not run to waste and litter up th by the canal, very forcibly ind ting the value of the Par " 
place. This also enables them to be used st veral times, Canal in the naval defense f the ounty She completed tl 
. . ) I 3 days from Sal! Fra s » to Philade Iph i vl rea 
ac » ws nolts se Ime the +a ners _ "cpE ab ve t 1 l o i 
as the alt 1 t each time the temp rature Tl ¢ ‘ | che “hiiaien® gilitinias Gadi Gen ‘eedde inh on Otis nek oneal 
the one marked on the cylinder, and becomes solid again  yia the Straits of Magellan, required 66 days from San Frat 
the moment the temperature falls below this degree. cisco to Jupiter Inlet. Her trip afforded a remarkable demon 
rl ] . ae . j stration of the efficiency of the electric drive, and indicate 
These salts are also made up in the form of a paste. Ci.arty that electric propulsion must be considered hereafter 
Enough to make several hundred determinations Is par ked in selecting the form of drive of naval vessels 
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Standardization of Chilled-IJron 
Crane Wheels 


By F. 








SY NOPSIS—In this article is analyzed chilled 
iron as used on crane-wheel work. Formulas used 
to obtain the safe loads and deflections of rails, 
and a table deduced from them, are given. The 
general and calculated results obtained from the re- 
search are produced in the paper. 





There is a wide variation in the character of wheel de- 
now offered by different manufacturers for sunilar 
conditions of crane service, and as far as known, none of 


signs 
them are based on proven or experimental data. 

The purpose of this paper is to analyze the properties 
of chilled iron as related to crane-wheel service, and to 
establish standards based on the results of tests on full- 
sized wheels, showing the bearing power of the wheel and 
rail, strength of flanges of various sections and other es- 
sential data. With this end in view, the Griffin Wheel 
Co., at Chicago, has just concluded a series of tests. The 
breaking strength and bearing powers were determined 
by the use of a 300,000-lb. Riehle testing machine in the 
R. W. Hunt & Co. laboratory. As a result of these tests, 
the design of wheels to meet any particular condition of 
loading and service, which has long been a matter of 
judgment of the individual designer, can now be stand- 
ardized to give a uniform factor of safety for any operat- 
ine condition. 


Sarge LOADS AND DEFLECTIONS OF RAILS 


Let us consider the rail on ties at 18-in. centers and 
the wheels at 36-in. centers. We will assume that bear- 
ing plates are sufficiently large to distribute the load over 
ties and that the support under the ties is firm, but will 
yield just enough to permit a uniform distribution of the 


load between the ties. Let 
M Bending moment; 
S Safe unit stress in the rail—16,000 for static 
loads; 
I Moment of inertia of rail; 
C = Distance in inches from gravity axis to extreme 
fiber of rail; 
Pp Total load on one wheel; 
L = Distance between centers of alternate ties 
36 inches; 
E Coefticient of elasticity of steel rail : 30.- 
000,000. 
Starting with the general formula for flexure of beams 
fn 
( 


and substituting proper values for 110-lb. rail, we have 
16,000 * 55.2 ; 
M = x = 308,800 /b.-in. 
2.56 
which is the safe bending moment of a 110-Ib. rail. 
Consider the portion of the rail under one wheel as a 


*Excerpt from paper presented at the annual meeting of 
i December, 


the American Society of Mechanical Engineers, 
1914, New York. 
+Chief engineer, Griffin Wheel Co., Chicago, I] 


K. V1IaLt 


continuous beam. By the terms of the conditions as- 
sumed, 4% P would be carried directly to the tie under- 
neath the wheel; 144 P would be carried between the two 
M = Ee 
8 
stituting value of safe bending moment and solving for P 


iPx 36 
308,800 = ? ’; P = 137,200 1d. 
5 
Of this load one-half or 68,600 lb. is borne directly by the 
center tie, while 68,600 lb. is divided between the two ad- 
jacent ties. 
The deflection under this load would be expressed by 
1 > 3 
the formula ? he 
192 FI 


formula, we have, 


adjacent ties. For this condition . Sub- 


Substituting proper values in this 


3 in. X 137,200 X 363 
192 & 30,000,000 xX 55.2 
solving deflection 0.010 in. 

From the bearing tests made, the average depression 
due to bearing alone was 0.0029 in. per 10,000 Ib. load: 

0.0029 & 13.7 = 0.0397 
Combined deflection and depression, 0.0497. 

The table consists of these same quantities worked out 
for different weights of rails. In this discussion we have 
considered the stresses due to bending moments, alone, 
since these rails are capable of withstanding much greater 
loads in bearing than the safe loads herein computed for 
hending moments. 


deflection = 


FLANGE STRENGTH 
After a number of preliminary experiments, the method 
chosen was the use of toggles, applied against the wheel 
flanges under the ram of a 300,000-lb. Riehle testing ma- 
chine. 


Deflection Combined 


Safe Due Deflection 
Weight Bend- to Bend- Depression and 

of ing Mo- Safe ing Mo- Due to Depres- 
Rail, Lb. ment, Lb. Load, Lb. ment,In. Bearing, In. sion, In. 

110 308,800 137,200 0.010 0.0397 0.0497 

100 248,800 110,000 0.010 0.0319 0.0419 

90 217,600 96,000 0.0126 0.6278 0.0404 

80 174,500 77,000 0.0119 0.0223 0.0342 

70 142,500 63,000 0.0130 0.0182 0.0312 

60 110,000 49,000 0.0251 0.0142 00393 

50 $2,000 36,000 0.0148 0.0104 0.0252 

SAFE LOADS AND DEFLECTIONS OF RAILS UNDER 

STATIC LOAD 

110 231,600 102,900 0.0075 0.0297 0.0372 

100 186,600 82,500 0.0075 0.0239 0.0314 

90 163,200 72,000 0.0094 0.0208 0.0302 

80 130,800 57,000 0.0089 0.0167 0.0256 

70 106,800 47,000 0.0097 0.0136 0.0233 

60 $2,500 36,000 0.0188 0.0106 0.0294 

50 61,500 27,000 0.0111 0.0078 0.0189 


SAFE LOADS AND DEFLECTIONS OF RAILS UNDER LOADS 
SUBJECT TO MORE OR LESS IMPACT 


110 154,400 68,600 0.005 0.0198 0.0248 
100 124,400 55,000 0.005 0.0159 0.0209 
90 108,800 48,000 0.0063 0.0139 0.0202 
80 87,200 38,500 0.0059 0.0111 0.0170 
70 71,200 31,500 0.0065 0.0091 0.0156 
60 55,000 24,500 0.0125 0.0071 0.0196 
50 41,000 18,000 0.0074 0.0052 0.0126 
SAFE LOADS FOR RAILS UNDER WHEELS SUBJECT TO 


VIOLENT IMPACTS 


Considerable difficulty was experienced in selecting the 
steel for the toggles that would take a temper sufficient 
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to withstand the heavy pressure used without deforming 
to a serious degree or breaking in pieces. 

In testing these wheels, pressure was applied to the tog- 
gle until the weighing bar registered 80,000 lb., when an 
accurate impression was taken of the position of the tog- 
gle. the 
arms of the toggle with the horizontal was measured, and 
the horizontal pressure against the flange computed. 

Let 


From these impressions the angle formed by 


P = Vertical pressure exerted by ram of 
testing machine; 
Reaction of flange along line of axis of 


R and R' = 


toggles ; 


H = Horizontal components of this reaction ; 
A = Horizontal angle of thrust. 
For resultant along axis of toggles: 
P:en2a:::8 sin 90 deg. — a 
P: sinacosa:: R: cosa 


. » > 
2 kh Silt COS 


P = 


> R sina 
COS af 
P 


Sida 


R=; 
Resolving ? into horizontal and vertical components 
H : sin 90 deg.—a 14P : sina 
H : cosa VeP : sina 


H sina = 


14,P COs a 
H sina sin a 
P= —=237 2 Htana 
l ros a cos a 


It will be seen that each flange was subjected to a vertical 
pressure P equa! to one-half the load applied to a hori- 
P 
zontal force H equal to —. These forces are compar- 
2 tan a 


able to the forces acting on the flange in practice in case 
the inequality of rail spacing caused the flange to climb 
part way upon the rail, or in the wheel climbed 
through the impact caused by the trolley being suddenly 


case 


started or stopped. 
The strength of flanges increases with the larger diam- 
eter of wheels, and this rate of increase in strength with 
the increase in diameter of higher with the 
heavier flanged wheels than with the thinner flanges. 
For a 114-in. flange between the limits of sizes of 
ultimate 


wheel is 


wheels tested, there is an increase 1n strength 
of flange of 13,000 Ib. for each 1 in. 


For a 134-in. flange there is an increase in ul 


increase in diameter 
of wheel. 
timate strength of 17,000 lb. for each 1 in. 
For a 214-in. flange there is an increase in 


increase in 
diameter. 
ultimate strength of 19,000 Ib. for each 1 in. increase in 
diameter. For a 2%4-in. flange there is an increase of 21,- 
000 lb. for each 1 in. 
are all given in even thousands. 

It will be seen that the rate of 
strength with increase in flange thickness is more rapid 
with the larger diameter of wheels. The 16-in. and 20 
in. wheels were cast in a solid disk, while the larger 
wheels were cored out below the tread. For this reason 
the smaller wheels metal for their 
strength than they would if they were of the same design 


increase in diameter. These figures 


increase of ultimate 


S1Ze 


show more flange 
as the lareer wheels. 

In this series of tests the flange strength of the larger 
size wheels varies directly with the thickness, ie., doubling 
the thickness doubles the strength, but the smaller sizes, 


doubling the flange thickness more than doubles the 
strength, the ratio being about 1: 22. 
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GENERAL RESULTS 


In general the results obtained from tests on the heavier 
flange sections gave more uniform results than those on 
the lighter sections. 


that the chill or rather the percentage of chilled iron was 


This was probably due to the fact 
more uniform in the cases of the heavier section. 

As in the preceding series, there was in most cases a 
50 per cent and 75 
These 


cracks were apparently in the chilled iron only and closed 


premonitory cracking when between 
per cent. of the breaking load had been applied. 
up so as to become invisible wh n the load was removed. 

The results of these tests indicated that flange strength 
could be increased either by thickening the flange hori- 
zontally or by thickening the throat of the wheel. In 
flange thickness 
throat thick 
It is obvious, however, that in increasing the throat 


round numbers, an increase of 1% in. in 
was equivalent to an increase in 34 in. in 
hess, 
depth without altering flange thickness a point would soon 
be reached where further increase of throat depth would 
have little or no effect on flange strength, since the flange 
would not be strong enough to transmit the stress to the 
full depth of the throat. 

The tests in which the load was applied 14 in. from 
the tread showed about double the resistance to fracture 
of those in which the load was applied 1% in. above the 
tread. Although these points of application and areas 
of fracture were not measured closely enough to compute 
the unit stresses, the indication was that the action was 
similar to that in a cantilever beam. The 4-in. point of 
application was chosen since this was considered the se 
verest possible condition, for if the wheel should climb 
For 
flanges the strength of the flange varied di 
but 
not 


this high it would probably climb on over the rail. 
the 11 ,-1n. 
rectly as the diameter of the wheel, 
ll, in. the streneth 
quite as high a ratio as that of the diameters. 


with flanges 


heavier than does increase at 


CALCULATED RESULTS 


Starting with the strength of a 16-in. wheel with 114 
in. flange and 1%4-in. throat at 45,000 Ib. as a basis, with- 
in the limits of these tests, the flange strengths may be 


said to vary as their diameters. Thus for any diameter 


of wheel with a 114-in. flanzve and 1°%,-in. throat 
‘ 2 dia weler a inches 
N 15.000 
Lt 
The addition of li, in. of metal to the flanges of this 
wheel was found to increase its strength to about the 
1.028th power. The addition of 34 in. of metal to the 


throat of the 11 ,-1n. flanged wheel netted practically the 


same gain in strength. Thus, with the addition of % in. 
of metal to the flanges or oy in. of metal to the throat, this 
formula would be 


,* ° 1 (eR 
diame#ley 7 


Lt 


Sy ( 15.000 


Adding ly, in. of metal to the flanges and 3 in. of 
metal to the throat would have the effect of raising this 
quantity to the 1.028th power twice and our formule 


would then become 


N L500) 


diamete r 1.028 1.028 
Lb 


For 16-in. wheel with 14-in. flange and 134-in. throat 
S £15, 0001-0*8 60,700 


flange and 1%4-in. throat 


For 16-in. wheel with 2'-in. 
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or 134-in. flange and 21%-in. throat we would have 
(45,0007) = 60,7007 = 82,700 
For 16-in. wheel with 2%4-in. flange and 134-in. throat or 
21 on flange and 214-in. throat or 1%4-in. flange and 
314-in. throat we would have 
S 82,700.92" 115,000 


For 20-in. wheels 


SN 7e x 45,000) 56,250 for 114-in. flange and 
134-in. throat: 
S = 56,.250'-975 76,400 for 134-in. flange and 1%4- 


in. throat. 
CONCLUSIONS 

The line of fracture was usually at an angle of about 
30 deg. with the plane of the wheel and the length of 
the fracture was roughly proportional to the flange thick- 
ness, i.e., a thick flange tends to produce a long fracture. 

For consistent design there should be a fixed relation 
between flange thickness and throat thickness. Stated as 
a proportion, flange thickness is to throat thickness as 
two is to three. Stating this relation in another way— 
the addition of 14 in. of metal to the flange is equivalent 
to adding 34 in. of metal to the throat. 

With wheels of different diameter, flange strength va- 
ries approximately as their diameters, other conditions 
remaining the same. The addition of 4% in. of metal to 
the flanges of a wheel or 34 in. to the throat of a wheel 
raises its strength to the 1.028th power. 

In general the results obtained demonstrated that it was 
possible to design wheel flanges of chilled iron with abso- 
lute certainty that they would safely carry loads far 
excess of the greatest used i n present-day practice. 

That the limit of the werk strength of the wheel it- 
self is far in excess of anything that has yet been built 
was shown by tests made on 12-in. and 16-in. single-plate 
wheels from which the flanges had been broken. Loads 
of 300,000 lb. were applied on the tops of these wheels 
without an appreciable deflection or flattening of the sur- 
face of the tread. This load was carried entirely by the 
plate and brackets of the wheel without any support from 
the flanges. 


"3 
ro] 


The Northern Pacific Ry. Co. has placed an order for 
120 new steel cars, including Pullman and tourist sleep- 
ing cars, dining cars, baggage cars, day coaches, smoking 
cars, and mail cars. These will be delivered in time to 
take care of the increased traflic that is expected in con- 
nection with the Pacific Coast Exposition in San Fran- 
cisco and San Diego in 1915. The total cost is said to 
be about $2,000,000. 
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Current Prices of Shop Ma- 
terials and Supplies 
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ALUMINUM—Ingot metal for casting is held at 1844 


19%c., While sheet aluminum sells at 28« 

ANTIMONY Contracts for the sale of antimony made by 
Japanese interests have recently been repurchased. This 
resulted in higher prices which are as follows, per pound in 
New York: Hallets’, 15c.; Cookson’s, léc.; other brands, 1l4e. 


TIN—Sales of tin for immediate delivery have been made 
at 33.25c., but late January and early February can be had at 


32.95¢c. 

OLD METALS—Prices of old metals are slightly firmer 
as follows: Heavy copper, llc.: light copper, 10.25c.; he: avy 
composition, 10.25¢c.; heavy brass, 8.25c.; light brass, 6.75c. 


lead, 3.25; zine, 3.90¢c. 
ZINC—The base price for cask lots is 9c., while less than 
cask lots are held at 9$%c. 
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PIG TRON was quoted at the following prices at the points 


and time indicated: 


No. 2 Southern Foundry, Birmingham 
No. 2X Northern Foundry, New York. 
No. 2 Northern Foundry, Chicago*.. 
Bessemer, Pittsburgh... 

Basic, Pittsburgh........ 


*Switching charge of 50c. 
Chicago District. 


MISCELLANEOUS ME 


Copper, ceoeaiye tic » (onstond lots). 


Spelter........0. 0... eeereceeeeeeee 
Copper sheets, base................. 
Copper wire (carload lots). 

Brass rods, base. innhenei ieee 
Brass pipe, base... 

Brass sheets... ‘ 

Solder 4 and } (case lots)....... 


Jan. 2, Nov. 26, Jan. 2, 
1915 1914 1914 
$9.50 | $10.00 $11.00 
14.25 14.25 15.25 
13.00 13.00 14.25 
14.70 14.55 15.90 
13.45 13.35 | 13.65 


per ton for foundry delivery in 


NEW YORK 


Conts pe r pone 














13.25 12 15.00 
33.25 32. 30 36.55 
3.80 3.90 4.10 
5.85 5.25 5.20 
18.50 17.00 20.00 
14.25 12.75 15.75 
13.00 12.00 16.37} 
15.50 15.00 21,00 
13.25 12.25 16.624 
21.00 19.00 26.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 





Cents per pound— 


Steel angles base... . . 1.85 1.85 1.90 
Steel T’s base....... 1.90 1.90 2.10 
Machinery steel (besse mer).. 1.80 | 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


OS rrr rer 

No. 26 Black. vobuae Cans 
Nos. 22 and 24 Black.......... ee 
Nos. 18 and 20 Black........... ain 
<< — - Sea ayes 
ek Oe eet a eee cae 
No. 12 Black.. atatnge abet ane 
Se, SP RENE, . va sncsscenecewe 
No. 26 Galvanized. .. 

No. 24 Galvanized 





——Cents per pound— 








2.60 2.6 2.75 
2.50 2.50 2.65 
2.45 2.45 2.60 
2.40 2.40 2.55 
2.35 2.35 2.45 
2.25 2.25 2.35 
2.20 2.20 2.30 
3.50 3.50 4.05 
3.20 3.20 3.45 
3.05 3.05 3.30 


MACHINE BOLTS are generally quoted to consumers at 


60% off the list price, but in 


the case of steady customers 


and iarge orders, generous concessions are made. At the 


rate of 60%, the following pri 


ces hold at dollars per 100: 





——__—_ ———__—_—_—— Diameter 
Length } i 3 lin 
1} in $0 68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 in 0.71 0.85 2.24 3.30 4.48 6.40 
23 in... 0.74 0.89 2.38 3.52 4.76 6.76 
fF eas . O.774 0.94 2.54 3.74 5.04 7.12 
7 0.81 0.99 2.69 3.96 5.32 7.48 


STANDARD PIPE—Discou 


nts have been revised, making 


net prices lower. Revised discounts applying to standard 


lists are as follows: 


}- to 2-in. steel, butt welded.... 
2}- to 6-in. stee!. lap welded. . 
7- to 12-in. steel, lap welded 


At these discounts, the net 


Black Galvanized 
81% 72407 


‘ Me 
80% 724% 
77% 664% 


prices of pipe per foot, in large 


lots, at Pittsburgh are as follows: 


Diam- Galvan- 

eter Black ized 
-in. 2.20 3.15 
l-in. 3.24 4.67 
1}-in. 4.38 6.30 
1}-in. §.25 7.55 
2-in. 7.05 10.15 
2}-in. 11.70 16.70 
3-in 15.25 21.80 
f-in 21.80 31.00 


DRILL ROD sells to consur 
Third grade, 65%; second gr 
25% off. 

At these discounts the net 


Diam- Galvan- 
eter Black ized 
5-in. 29.60 42.20 
6-in. 38.40 54.60 
7-in. 55.00 80.00 
8-in. 57.50 84.00 
9-in. 79.50 $1.16 
10-in. 95.00 $1.38 
11-in. $1.06 $1.55 
12-in. $1.17 $1.70 


ners at the following discounts: 
ade, 40° off, and first grade, 


prices are as follows: 


ROUND POLISHED DRILL ROD 


Size, In 
${ to 1) in 
# to } in 


1s to sin 

0.178 to 0.4218 
0.125 to 0.270 
0.202 to 0.120 


SWEDISH (Norway) IRON 
at $3 base. In small lots quot: 
WELDING WIRE—During 
change in the market, prices 


——Prices in Cents per Pound——~ 


First Second Third 
Grade Grade Grade 
37.50 30.00 17.50 
41.25 33.00 19.25 
45.00 36.00 21.00 
56.25 45.00 26.25 
62.25 49.80 29.05 
67.50 54.00 31.50 


is sold to consumers in_ton lots 
itions are made at $3.75 and $4. 
the week there has been no 
being quoted as follows: 
Cents per 
Pound 


\%, and tepid 7 wera 0.06 
a, Se Oe, Of a cs Sh Where Ba teeter foie ee aiure ad 0.07 
a ssw e ee aie ones Dee ee cues 0.085 
ic) Sl SaGM ea tae «a bes we eee aed Oe ORS Oa ee axe een 0.09 

TT TIT TT ee TP eee eT Te CT 0.095 
No. i Ul 6 a caked sea Cnet kus d baka » ieee aan 
NE rl cartel aka ahi ia aha atte! @. age ar aoe Me ee whee ae 0.16 
AP ace tee eeeead'e Kea ATES ERAS EE ES tanks eee 0.20 


COKE—For blast-furnace 
been done on first-half centr 


be done for immediate shipme 


coke as low as $1.50@1.60 has 
acts. For foundry coke $2 can 
nt and $2.15@2.25 for first half. 


OILS—Prime lard oil sells at 90@95c. per gal. in barrel 


lots while extra No. 1 sells 


at 62@64c. per gallon. Lin- 


seed oil in New York sells at 51c. for city raw and 52c. for 
city boiled. These quotations are for 5-bbl. lots. 
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The Naval Repair Ship “Vestal” 


By is J, 





SY NOPSIS—Many will remember the repair ship 
“Vule an, which ace om pan ied the American fle el 
in 1S9S8, Growing oul of this comes the “‘Vestal,” 
probably the best eq uipped naval repair ship afloat, 
wh i h has quve nwa good account of he rs¢ lj during 
the past year. It is diffic ult to realize how a com- 
plete machine equipment can he placed on hoard 
a vessel, particularly when it was nol primarily de- 
The 
has heen utilized, as 


Nor 


must we overlook the perhaps more unusual, feature 


signed for this purpose. illustrations show 


hh ww we Il the 
well as the com ple leness of the equipment, 


availab le Spe ‘ 


of a well equipped foundry with two cupolas, hav- 
ing a combined capacity of over five tons, as well 
as four lilting-« ructhle blast 
latal capacity of over 1000 lh. The nN, loo, the Op- 


furnaces, having a 


lical shop with its precision equipme nt for repatr- 


tng range finde rs and stmt ar instruments has 


yroved of ulmost value. A jie rusal of the list of 


jobs which have actually been handled will give 


SON lea of the necessily for such a vessel. 





The “Vestal” was formerly a collier, but was convert: 
This required the 
the 


holds; the re-location of two of the four masts to permit 


into a repair ship about a year ago. 
former 


carvo 


installation of decks and galleries in 


the use of traveling cranes in the shop, and the installa 





*Lieutenant-Commander, United States Navy 


CONNELLY* 


tion of additional distilling apparatus and electric and 
structural changes were 


pneumatic power. A number o 
also made, such as the building of additional fresh-water 


The 


aft to provide for an 


tanks to carry potable water for the larger crew. 
superstructure was also extended 
optical workshop, a general office, and a drafting room, as 
Skvlights 16x14 ft. built 


and six cargo ports, 


can be seen from the plan. wert 
to cover the original cargo hatches, 
three on each side, were cut to give light and ventilation 
to the workshop, as well as to facilitate the handling of 
\ towing engine was 


could 


work delivered alongside in boats. 


also installed aft. sO that the ship take another 


vessel in tow in case of necessity 
The “Vestal” is intended to give prompt 
| 


sels away from the repair yards, the repair shi 


repairs to Ves 


Dp anchoring 


wherever the fleet is temporarily based, Articles to be 
repaired are usually brought alongside in the ship’s boats 
When necessary, the vessels themselves come alongside 
the “Vestal.” During the recent five month stay at 


VeUsst ls we're take 1) alonyside ior 


Vera Cruz, Mex., eight 
more or less extensive repair work, 

The electric, generating and air-compressing plant to 
OnNSISTS of 


furnish the ship with light and power 


Two 85-kw. turbo-generators 


Two 32-kw. dynamos, driven by reciprocat wv eneine 

One two-stage compound steam-driven Llir compre 
delivering air at 100 Ib. pressure throughout tl 
ship. Capacity, 446 cu.ft. of free ir per mi 

One steam-driven air compressor for torpedo ch 
at 2500 lb. air pressure This is for testing torpedo 


repairs The capacit Is cl) « It. per mil 
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The chief interest perhaps centers in the machine shop, 
which is astonishingly complete when we consider that it 


MacnHINre SnHop 


is on board a ship with a total length of 465 ft. overall, 
a breadth of 60 ft. 24% in. and a normal displa¢ement of 
7720 tons. 


engines of 7500 hp., each driving two three-bladed pro- 


She has two triple-expansion three-cylinder 
pellers which give a speed of 14 knots. There are em- 
placements for four 5-in. rapid-fire guns. 

The heavier toois are located on the lower deck, as seen 
in Fig. 1, while the lighter tools are in the two galleries 
above.. A 3-ton crane travels fore and aft of the shop, 
as can be seen. 
machine equipment, while Fig. 5 shows the very com- 
plete and compact toolroom. The location of all of these 
machines can be readily found on the plan view shown in 
Fig. 6, this being just forward of the superstructure, the 


Figs. 2, 3 and 4 give a fair idea of the 


principal dimensions being shown. This also shows the 
equipment and the location of each of the machines. 


A gage-testing outfit, benches and vises, arbor presses, 
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Fra. 6. MACHINE 


floor stand with chuck, portable cranes, portable boring 


bars for cylinders and Inain-engine bearings, shaft- 
straightening press, and miscellaneous equipment have 
also been provided. 

The toolroom keeps for issue on check portable pneu- 
matic and electric tools, hand tools, and such small tools 
as drills, taps and reamers. It is provided with a grinder 


for cutters, reamers, drills, and all necessary equipment. 
Tue Rerarm Siore 

Below the pyain deck of the machine shop is the electric 

which is fitted up with a work 


ELECTRIC 


shop, shown in Fig. 7, 
hench, armature horses, a Hendey lathe, and a small elec- 
troplating motor-generator for nickel-plating work. It 
also has suitable vises and the small electric-driven radial 
drilling machine shown on the bench at the left. 

Near the center of the vessel is No. 3 hold, which con 
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tains the coppersmith shop, Fig. 8, on the starboard gal- 
lery; a pattern shop on the port gallery, Fig. 9, and on 
the lower deck a combination of blacksmith, ship-fitting 
An idea of this can be had in Figs. 10 
a small steam hammer at the 


and boiler shop. 
and :. 
left, a 150-ton hydraulic forge press in the center, and an 


the first showing 


oil furnace and the usual blacksmith’s anvil at the right. 
Fig. 


showing the heavy plate shear at the kk 


1] vives au view down the ceentel! of the smith shop, 
ft, some of the ma 
machines in the back 


\ plan view 


terial on the right, the two forging 


ground, and the traveling crane overhead. 
of this section of the ship is shown in Fig. 12, with full 
explanation as to the machines and their locations, 

In addition to the equipment shown there are four 
forges, one tempering furnace, bending slabs, oxyacetylene 
cutting and welding apparatus, and the usual anvils and 
work benches. The forges use low-pressure oil burners, 
the blast being furnished by a Connersville positive-pres 


sure blower driven by 7-hp. electric motor. An electri 


ally heated oil-tempering bath with the necessary switch 
y | - q - 7 , i 
| | | | . 
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(St ? ) 
. $ © 
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r i ‘ t 
x y ~ 7 By 7 7 | 4 ’ 
} i n 
“ J 
Sror In No. 2 Tloup 
hoard control Is also used, ‘| hen there is a PYroscope, a 
s< lerescope for testing hardness, as We I] is a Lincoln are 


welding outtit, installed in the lorwarad <tarboard eorhne! 


of the shop. 
MAKING CASTINGS AT SEA 


oundry, lan ated toward th 


Of especial Hiterest tis the 


stern, as can be seen from. the plan. hig. 13 shows: its 
center with the two main cupolas and the small portable 
melting furnace in the center. The cupola on the left 


is from 1- to 2-ton capacity, while that on the right can 
handle from 214 to 31%, The blast is fur 


nished by a Sturtevant blower with a 1714-bp. motor 


tons pel nour. 


Some idea of the work which is done can be seen by the 
section of floor plate standing in front of the teft-han 
cupola. 

To the left are four Rockwell tilting-crucible blast fur 
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Fic. 12 SmitHu, Parrern Vp Pieper Sipop 
naces, as shown in Fig. 14. Two of these have a capacit ames d location of tl T t, includ 
of 200 and the other two 375 pounds, They are oll fired. ton electric tra elineg ! ‘ thermit welding outht 
the blast being supplied by a centrifugal compresso1 nd a sherardizinge outfit fo Zin The pig-iror 
driven by a 10-hp. motor, A steel furnace with SIX cru storage is underneath the oungl mda tare sand pit j 
cibles will shortly be installed, using oil fuel and natural provided in the center of the compartme 
draft. R |" | 
. , tEPAIRING ANGI INDERS »D PERISCOPI 
In one corner of the foundry is a small sandblast room, . 
shown in Fig. 15 and also on the plan. This also shows The optical shop, located the superstructure on tl 
the band saw for cutting olf sprues and vates, and the tarboard side, Has bee part cular] Lis¢ nh repawri 
electrically driven grinder for snagging. The pile of sand — telescopic gunsights, spotting glasses and telescopes for 
at the left and the part of a mold on the right give it the submarines, range finders, stop watches, clocks, stad 
Ippearance of a re cular foundry. meters, sextants, typewriters, small parts for torpedoes 
The foundry plan is shown in Fig. 16; this gives the eld-gun tiers, and numerous incidental jobs. The ability 
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ia. 17.-> RANGE FINDERS IN OpticaL Room ror REPAIRS 


to have these repaired promptly has been of great value to 


the fleet. 


The equipment, together with the layout, is shown in 
Fig. 19. Figs. 17 and 18 give a good idea of the interior 


of the shop, some of the machinery and also the kind of 
work done. The table top is divided into small compart 
ments, so that parts of the different instruments can be 
kept together for quick assembling. Fig. 19 also shows 
the arrangement of the office and the 


together with their relation to the engine hatch and 


general drafting 
room, 


the two mess rooms. 


KEEPING TRACK or S000 IrEMs 


have heen more 


general storekeeping dle 


Last, although it might 
to refer to it first, 
which handles all the 
decks and the holds below, 


appropriate 
comes the 


partment, material. This includes 


two platform and is run by 


approved storekeeping methods. There are over 1900 
sheet-steel bins, the largest being 12x12x36 inches. Some 
thing over a thousand of these have been divided into 


smaller spaces by sheet-metal plates. Racks for stowing 
pipe, lumber and other materials 
have also been provided, 


for about 8000 items ol 


sheet metal, 
This 


repair 


of bar metal, 
vives in all storage 
One 


story hardware 


space 
material. Visitor re 


a three- store, only 


these 


marked that “it is like 


deep instead of high.” Fig. 20 gives an idea of 


bins, the whole compartment being inclosed in’ heavy 


wire hetting, as in most storekeeping plants. 
On the deck below is the bar and pipe metal storage, as 


seen in Fig. 2! This has a power hacksaw, and also a 


computing scale for weighing out quantities of small ar 


ticles. 
The storekeeping department is extremely important 
when the repair ship is on a cruise with the fleet. 
The drafting 


draftsman being 


room is necessarily small, as seen in Fig 


19, only one regularly employed, and he 
also looks after the progress of the work. The repair force 
follows: 24 


mates, including the optical repair men and the drafts- 


consists of 70 men, divided as machinist 


man; 3 blacksmiths, including the oxyacetylene operator ; 


3 boiler makers, 
1 ship fitter; 4 
: 6 electricians : 


including the electric-welding operator ; 
molders; 2 pattern makers; | 


g lerk, 


carpenter 


mate t coppersmithis ; | cook, and 
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20 helpers. This force has been found too small when it 


is necessary to look after more than a dozen ships in the 
fleet. 
than large ones, as their equipment for repair work is 


Small ships frequently require more repairing 


usually very limited, and their opportunities for visiting 
the navy yards are less frequent than those of the large 
ships, which have regular overhaul and stocking periods. 


“Vestal” 


can be had 


Some idea of the work done by the 
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iO »348-14. S. S. GriOnGla, 
VereCrur, Mexico A 
vane’ 19th, 1516. 
Tros! Captain. 
7 +: vVommndin,; Officer, U. 5S. 3. VESTAL. ’ 
Jos UroER oil 
SUBJsvT: Mequest repairs by “ereir ~hip. 
For t 
ReTais'tae: (a) Article 46, Fleet emulations, 1915. 
- , see ‘ -O.Lot. Mivy $346<14. Ju » 291 
EXCLISU.£S: (a) slaue,rint, Ceorgia's iio. 416. 
Joe Or ane £5, 1 i 
1. The following work unéer copniscance of the Luresa of 
Steam -nginecring te requorted. ‘This work ie beyond the anyccity ~eeee 
of the chip’c force rith the regular )lant et hand. It ie request- : 
ec thst it be completed ue soon o8 preoticable. ander, . ; 
oumadine 
j Sc ITICATIViS 
1. Ga:t an4 mchine new erparcer crocsheui for I-ton lee 
aci ine, at ,er aucomacying blueprint. . ™ ” 
Signed. R. &. Coonts. 
Ori¢inal ond lit oopy *o VE 
eseeeoen oee Geeeececanananecess | 
let eiuloriesent. Ue Se Se VELSal, Vers Cruz, Merioco., 
dune £7, 7914, 
eo: Cormmnting Sffiocer, T.S.S- GRINCLA. 
1. Copy oF jod omer (0-617 ie herewith ciolosed. 
yp Fe a 
bigned A. « HAACH. a 
- - | 
hig. 22. Form or Work ReEQuEst 
from an examination of her records for seven and on 
=" , » 
hall months with the fleet off the coast of Vexico 
THRE OPTICAL SHOFD 
TI principal ite Ss wel 269 telescopic gcunsights, 18 t 
scopik bore-sizhts DF spotting or] s¢ nad periscope 
range finders, 7S telescopes for ©. © » and quartermastet! 
use, 76 binoculars for ordnance ind 1 Vig~ation use b2 fiv _ ~ 
inch wu mirrors resilvered S ordnance stop watches 11 hia. ab. Jorn Onpei HAE 
clocks (range keeping ind ordinary) 15 stadimeters ord 
nance and navigation), 4 sextants, 4 azimuth circles, 10 type THE COPPEI SHOT 
writers, small parts for topedoes, field un gear, batte ol (one hundred and sevent jobs we ompletec he opp 
manders’ scales and numerous incidental jobs ‘ These neluded the enew f ti hell 
_ . eqren a { t ai t m-heat t | t 
THE PATTERN SHOP ' i 
tt ext o 1 t } t t ‘ t tills 
Two hundred and twenty-nine patt ns with necessat nitio boxe ana ' . 
boxes were nade Much carpenter wo was done for the in demeiiiamane Game os o \) ; i 
ship, also lumber was sawed and dressed for various ships of . eT me hres 7 —_ , 
the fleet Twelve carpenter mates d pattern make we e rebabbitted The } —_ — eee oon — 
busily employed in the pattern shop, and it was found nec: , a ah ;, : ? ‘ 1O-i : 
‘ f ( ‘ isl ’ J i }) 
sary to extend this shop into the port gallery of the foundr ema ealies Sine wlens - meee" 
THE FOUNDRY newal, new pipe “ ache othe ise tel Ww 
— ‘i brazed The coppe } handles ] ‘ f pip t ] hit 
Ten hundred and ninety-three iron castings, 1599 brass and I ' ' ! ind 
* heet et obs re« boars ’ t ’ 
composition castings, 25 Monel-metal castings, and 9 alum rats wey Dp , V 
7" (‘ruz much overtime work was neces n this sa) 2 the 
inum castings were made The largest iron castings made : I ! 
pe worit oT the ripe 1}OosS meant that ome part if } " 
weighed about one ton each r'wo thermit welds on broker pi ! 
pipit \ s t f cor ntil tl pipe \ tur 
iron castings were made One heat on the sherardizins p 
paratus was run to demonstrate the possibilities of this THE SMITHY 
system in naval repair work This being combination of b ksmitl | tt ° 
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boiler-maker shop, it handled a total of 534 jobs in the time 
mentioned. The principal forging jobs were the manufacture 
of heavy strongbacks, etc., for feed-water heaters, the forg- 
ing of boom fittings, pistons for auxiliary engines, the 


cargo 
making and repairing of 

The principal boiler-maker 
and filter tank for the “Patuxent” 


firing tools, etc. 
jobs were the building of a feed 
the manufacture of two 


fresh-water tanks for the “Georgia”; and the renewal of the 
upper sheets of four of the steam drums of the “Nashville’s” 
main boilers. Oxyacetylene and electric welds were made by 


this shop. Several of these consisted of repairing ash-ejector 


piping where the cast-iron pipe was worn through at the 
bends by the scouring action of the ashes In these cases a 


patch of steel plate was cut and bent to conform to the shape 


—<— =, 
( aP 
<, VISTA * 3. 1914. ) 





~ Bstimatec date comp'n. \_/ 
Shop 
" 








O 1¢ 
: 
| etc n 6-25-14 
tanofacture 1 ' r | bais p'd 7-35-14 
ent for 3 ton ico machine. int | 
; |' M e L i A an op P has | 
i c aged ag st this job 
fricer i enarze 
f r r bi 
wy : ATE , 
a 
| 
4) ft. a" a ne putter 
) a 
| i te pine pattern 
} lumber 
| 
) 
\ y, 
< ) ' re or . TED 
Kia. 24. AUXILIARY Kia. 25. DerLivery 


BRIER” ESTIMATE 





O O 


GEORGIA 


7/24/14 
Date . ees 
617 


Jos Orver No 


Receiven tHe Fottowine Arricies:- 

Cross head for 3 ton toe machine. 
LEE ee a —-_—_—_"___J 
ll eee Eee 


/ of B. Anderson, 


i isnieinccscnnstmnntiaganeata 
U. S, NAVY, 











Kia. 26. Detivery Receret Form 

operator welded the 
found to have 
welded 
always urgent, they 
ash-ejector pipe 
its receipt On 
engine 
ship’s 


then the oxyacetylene 
boiler headers that 
open seams or pitted handhole 
Jobs of this nature 
through. On one occasion an 

within one hour of 
refrigerating 
and the 


of the 
patch in place. 


worn pipe, 


Some were 
developed seats were 
or built up. 
were rushed 
was patched and returned 
another ship having only one 
broke a This 
supply of 


being 


occasion a 


crosshead. was gas-welded, 


meats saved 

THE ELEC 
armatures were renewed; of 
were the largest 
made and 
“Des ¢ 


TRIC SHOP 

these, two 85-kw. 
handled A 
several field 
‘artes” availed 
field coils of 


Twenty-nine 
and one 200-kw. 
number of signaling 


armatures 
lights 
French cruiser 
facilities to rewind the 


were 
rewound. The 
“Vestal'’s” 


coils were 
herself of the 
a dynamo. 
THE MACHINE 
shop completed 624 jobs. 
operations on each article. 


SHOP 
of these re- 
On one job 


The machine Some 


machine 


quired many 
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requiring 30 machine 
machine shop ranged 
and motor-trucks for 
forces in Mexico to work on the torpedoes 
battleship; the greater part of all 
shop being worked on in part by 


each article 
of work in the 
horse-collars 


made, 
variety 
artillery 


10 articles were 
operations. The 
frem repairs on 
the expeditionary 
and main engines of a 
jobs handled in any other 
the machine shop at some stage of their completion. 

This being the first year of the ship’s commission, a great 
deal of work has been necessary in making shop equipment. 
During the five months in Vera Cruz the “Vestal” operated the 
floating @ry-dock at that port, docking several of our smaller 


vessels, renewing bottom zinc, straightening propellers, and 
giving these ships in general an “overhaul period.” The tug 


propellers straightened, 
rebored, rings 
rebored cyl- 

The 
num- 


“Patuxent” (755 tons) was docked, 
high-pressure cylinders of main engines 
fitted, new main air-pump plungers made to fit 
inders, pumps overhauled, boiler furnace doors made, etc. 
increased two knots. A 


new 


result was that her speed was 
































Vesta! Form No.2 
U. S. S. VESTAL O ®. S. A. TITLE “X" STORES 
6/26 19, 4T Allotmen 
| tswed  O/26f tri Qo otme: ta Veapeh (On | 
or ta _shop for J. O. No. 617 WS. 5. GEORGIA. 
STOCK NO ENTERED! | ARTICLES unit 
BY STOREMAN vent) #0 | (One item only on each line, Piease give full description) PRICE 
ietoieenaieieaie oo ah tonsa | 
_- 4 _ T_ 
—___—___ | +——|-— - -——_— - —_—__+—— 
hr expamier cross == —_ 
a Ba eomiacnitionnisiil 
I —4 ~ fal _&. P. Shilling. aa a 
S$ sisie —— 
| 
— —- “7 —— - ——-—-- — _ es — 
pe eee gs + ae ame ~ ee ee ee ee ——- 
Storeman's laitials Received Initials of pervem 
fecering stores 
Mead of Department 

















Fig. 27%. Form or MATERIALS MEMORANDUM 











— ~ 
FOUNDRY REPORT of HEAT MADE ( )’aly 1, 191 4 90 | 
MATERIALS USED IN HEAT PRODUCT OF HEAT (= | 
i weraus wom weremce ome | JN smpener tance wuvemce vain | Th | 
ric Coprer 73.1429 323° Sh Late) | 
pic tin 32 .3075 | 22 90 .12847 499 88 981) 
pic sinc 7 .0638 ant 1 So = 642 63 705 
PIG #6! aS | | 
; j 
Sorap copp-r Isa ware | a 60 os 771 76 647) 
pipe 100.1206 2206) z6a7_— | 
[Flo is | 3 45 - 678 o 655) 
| #a94 | | 
[ma wz] 2 60 ° ozs 200 __ 1128) 
J 
iscnar 164.08 dese) SCRAP ISL” $0.08 400 400 
FOUNDRY LOSS u 
TOTAL 366 4708) TOTAL 366 4518 364 64708 
| CHARCOAL i = 6 coco casracs, *UOmTVEO 
Cone aus & 
t ¢ 447.028 ~~77|ar” 
SAND } | | |__Tavensce o@ a mw Cuamce ob rouncey 
FUEL OF ran ba te es Wte™? Env mes & CHARGES MADE BY 
. | “| ¥. T Va a 
eo | 2. SS * 4 : 
, . YO ;) . > A » rv Pan oT 
Fig. 28. Form or Founpry Report 
ber of small vessels, British and Mexican, were docked as a 
matter of courtesy and convenience to the vessels’ owners. 
4 sn3 , ‘ ry’ . e y - 
KEEPING TRACK OF THE WorK 


A very simple system of job orders is used. This gives 
the routing of the work, appropriation chargeable for 
material used, date set for completion, etc. A sample of 
a work request from a ship is shown in Fig. 22. The job 
Fig. 23; an auxiliary “brief” Fig. 24; 
an estimate of the date of completion in Fig. 25; a copy 
of the receipt obtained on delivery in Fig. 26 
orandum of materials in Fig. 27, and a foundry report in 
Fig. 28. This is particularly interesting in view of the 
details shown as to weight, units, price, foundry loss, and 
cost per pound, 


order “brief” 


; a mem- 
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The Selection of Work for the 


Small 


By FOUN 





SYNOPSIS 


what CONES in and goes out of its doors. 


The proftils of anu shop are made on 
If the 
the 


J 
aT 


class of work that comes to it is not suitable. 
chance S for propil disappear hye fore Lhe i really 


qin. Conside rable thought may we /] hy aie v lo 


the profitabl selection of work hoth in lhe small 
small iobbinag or gene ral 


specially shop and in the 


shop. 





Here is an epitaph that might suitably be written ove 
the common grave of many shops that have passed away : 
“They bit off more than they could chew Shop indi 
gestion, which comes from a badly selected diet, often re 
sults fatally. 
shop to be very particular about the work that enters it 


To guard against this it behooves the small 


door. 
The complaint is sometimes heard that the small shop 
get and that it gets what the 


This is a somewhat indefinite statement, 


must take whatever it can 
hig shop leaves. 
even if true, as it does not tell if what is left is good or 
bad. 


they do, either consciously or unconsciously ; 


As a matter of fact, all shops select the work that 
it Is 
my purpose to show how this selection may be studied 


and 


with a view to increasing profits. 

The little specialty shop illustrates the lmportance ol 
this better than any other, because it does not have the va 
riety of work going on all the time that we find in a job- 
Actions to 
is not difficult the selection of 
work affects a shop of this kind. 


bing shop. are here reduced their lowest 


terms, and if to see how 

Jones had one of these shops up in Massachusetts. 1] 
put this in the past tense because Jones himself Is now 
hack at his former job in a large machine-tool shop in 
Worcester. A 


ingenious and origimal affair, and secured 


friend of his invented a wrench: a very 


a document 
from Uncle Sam, giving him the right to sue anyone else 
that made it. 


bank, mortgaged his home, fitted wp a shop and started 


Jones took his money out of the savings 


to manufacture the wrench on millers and a_ royalty. 
Both he and his inventive friend had great expectations, 
for the wrench was quite different from anything els 
Thev failed to take two things into a 

| New 


and 


under the sun. 
count, however: one, that half of the small shops in 
England appear to be making patented wrenches ; 
that the 
wrench because it is 


the other, average purchaser does not buy a 
ingenious and original, but because 
it will grab a nut and doesn’t cost much. It was a case 
of poor selection, and one bad choice was enough to wipe 
out the savings of many years and to put Jones back at 


the bench for life. 


Tue Suiru Wrenen Facrory 


it was not because Jones selected a wrench when there 
were so many others in the same field; for just around the 
corner was a man named Smith, who was getting rich on 
wrenches. He had a 
most of the parts could be made of malleable-iron cast- 


reversible ratchet affair, in which 


ings, and he knew where to get these so close to pattern 


\ 


Shop 


\ DEVENTER 


lat a little brushing wna polishing that Was he 


\ Pe die h. 


Was ill 


essary to finish them. a small drilling machine. 


a polishing stand, and plenty of storage bins for the 
parts comprised all of the equipment necessary, and on 
man and a boy finished an almost unbelievable number 
of wrenches in a day. As a result of a good selection, 
Smith bought castings at 6ce. a pound. sold wrenches at 
o0¢, a pound, and went home at night with a clear con 
sclence, Smith, himself, wasn’t as good a mechanic as 


hut he Was a ly tter « hoose P. 


Profitable selection of work means choosing something 
hat will sell after it is made and whi in also be mack 
ata cost which will give a profit Mo sell and to keep on 
selling, the article must be useful, { principle and 
correct In desien. In the spr itt ‘ tive election. is 
oncentrated into one vitally Important cdeetsior diye 
histake Is Olfen Olle too nal 

BDuiNpED BY Big Prorirs 

\ clear and unbiased mind is necessary to make this 
important selection, as the tiducement of a low cost and 
apparently large profits will often make one close his eve 


proper desig This was 


to defects in real usefulness o1 
| 
tral States, 


actually invested 


nh. 
@ case In a small incorporated specialty shop in the Cer 


which had earned a good return on the money 


by manufacturing a patented automo 


hile UHeCUssSsory, 


The article, as it 


Dee'y 


had THLaL depended more tor 
its popularity and usefulness on good design and cor 
struction than upon the value of thr patented features 
something that is not at all uncommon with patented 
devices. All went well until the old shop foreman left 
to take a better job and a new one arrived. This man, 


not seeing much chance to make a showing by reducing 
the cost of article as it had been made, set about to see 
what he could do by changing designs and materials. As 
a result of his efforts, something “just as good” at a much 


lower cost was exhibited. still retaining 
The 


il siX 


the patented lea 


Tures, Board of Directors orc rec LOO of these 


out | 


Ol wonths trial, but the possibility of doubling 


ee on ther jude nt. 
that did 


protts so easily had a strony intluer 


and made them ready to find excuses for the few 


hot prove satist ac tory. Inside of a vear they were maki 


the “improved” type exclusively At the end of another 
six months thev were wishing that they had never seen It. 

Those of the hundred sent out for trial which had 
proven unsatisfactory were really the only ones that had 
been thoroughly tested out. This experience, which would 
have been a fatal one ina plant that « not have plent 
of money back of it. was due to a poor selection cause 
by the tempting influence of excessive profits 

Man a Jopping Suorp Sevecr Irs Work 2 

Thus far, we have been speaking only of specialty shops, 
and it is quite evident that with them the selection o 
work ts of vital Importance. When it comes to the small 


jobbing shop, it is a little more difficult to see where its 
busy proprietor can take time to select the work or how he 


afford to C\CTCISE selection nt all. Conse iously or 


can 
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unconsciously, however, all small shops pass the work that 
they do through a very fine screen. 

A broad selection of work is made in the first place 
by the geographical location of the shop, influenced by the 
nature of the industries in the surrounding country. An 
oil-field shop in Texas or California, by its location, elim 
inates the likelihood of getting repair work on textile 
machinery, and the shop in Massachusetts is equally 
barred from fixing up disabled harvesters, 
Kven the physical location of a shop within a restricted 
that it will 


reapers or 


district has its effect on the class of work 


handle. The former is usually an unconscious or * ant 
he helped” selection ; the latter is more often chosen with 


u view to the work that is to be done. 


Some Facrors Tuar INFLUENCE THE Cloricée OF Work 


The size of the plant and its physical arrangements 
have a great deal to do with its selection of work, although 
in the lumber regions one may occasionally see a logging 
locomotive being overhauled outside of a machine shop not 
But 
class of work that mia be handled profitably is restricted 


much larger than the engine cab! in general, the 
to that which can be gotten through the shop door, and 
which can be carried away after it is finished. 

The available supply of cash is an factor 
It tells very plainly 


Important 
in dictating the selection of work. 
how big a job may be attempted within a given period, 
just as the size of a reservoir supply pipe limits the quick 
ness with which it may be filled with water. 


Kquipment helps to make the selection of work 1y\ 


aving somethine Imiportant to sal) about the size and 


that 
hut by far the greatest limiting factor is the personal 


quality of the parts may be machined upon it. 


lily or the sum total of the shi/l and knowledge ol 
these who are employed in the plant. This is_ really 
What does the work, whether it be the kind that is selected 
or that is thrust upon the shop. And this is the deciding 
factor in determining competition. If you wish to prove 
this statement, advertise for a man capable of digging 
ditches and for another capable of designing bridges, 
and you will have a striking illustration of how’ skill 
and knowledge eliminate competition. 


All of the 


building, and equipment, weigh 


other factors, such as capital, location, 


ut lightly as compared 
with ability. 
The 


itoin accordance with the limitations of all of 


profitable selection of work means choosing 
these fac 
tors, and of avoiding that which capital, location, plant, 
equipment or ability are not properly fitted to handle. 
Upon this selection depends the future success of the 
shop, and the more conscientiously and carefully this 


is done the greater will be its chances for success. 


USING THE SLEVE 


The first step toward making use of this is to determine 
as nearly Start 


In with the ability part first, as it is the most important. 


as possible what the limitations are. 


Map out the half dozen things that the combined ability 
in the little plant will enable it to do better than the 
Jones Jobbing Shop, or the other shops in the neighbor- 
hood. Then take the question of equipment. Is it of 
proper nature, and in a proper condition to take care 
of the half-dozen things that ability fits the shop to do 
best 7 


Thus one factor at a time may be disposed of, until 
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there are, as a final result, one or two things remaining 
which ability, equipment, plant, location and capital fit 
the shop to do to the best advantage. 

Someone may object that he gets a job which fills all 
of these conditions but four or five times a year. In 
that case it is only four or five times a year that he is mak- 
ing his maximum possible profit. And more of this will 
depend either on getting these jobs more frequently, 
or ol developing the five factors so that more things lie 
in this profitable field. In itself this analysis will be of 
value, for it will reveal where some of the factors are work- 
Ing at CTOss-purposes, and show what effort must be made 
te get them all pulling together in the same direction as 
ability. 
rik MEANTIME 


DON'T STARVE IN 


Doing the hind of work that it will be profitable to se 
lect does not mean turning away everything else that 
comes to the door and starving to death in the mean- 
time. 
thing that may be made far in advance of its fulfillment, 


The selection of a profitable line of work is some- 


just as a youth chooses the profession of medicine long be- 


fore he is qualified to prescribe pills. In making this 
choice he has placed a goal ahead of lim which his am- 
bition will urge him to reach, and most surely he would 
never be a physician if he had not previously determined 
to become one. And the small shop will never get inte 
the line of work which is most profitable for it if it 
does not go through this process of analysis and hold out 


the result of it as a goal for future attainment. 


COMBINATION JOBBING AND SPECIALTY SHOPS 


Oftentimes one will find a jobbing shop devoting a 
part of its efforts to making a specialty. This may be 
the least l first, al- 


though not the Is properly 


considerable part of its business at 


least important, for if it 
chosen and pushed, less and less time will be given 
to odd jobs and more and more to the specialty, until 
the demand for a product that is right has eliminated 
the odd jobs altogether and transformed the jobbing 
shop into a real manufacturing plant. 

The selection of a profitable line is not sufficient in it 
self, any more than it is sufficient for an angler to say, 7 
fish.” It 
for him to vo out with bait and tackle and coax the fish 


will catch such and such a is quite necessary 


away from its accustomed haunts, and it is equally neces- 
sary for the small-shop manager to be as diligent in coax 
nye the desirable ‘line of work into his doors. The purl ic 
nay make a road through the woods to the home of some 
man who builds the best mouse trap, but they will find 
him more quickly and come in larger numbers if he puts 
and makes knewn his location and 


up a wireless outtit 


what he makes. 
SEARCHING THE FIELD 


Time was when the grocer took what business 


drifted into his door without question and was glad to get 


Village 
It. Nowadays, he makes an analysis of the number ol 
families within the radius of his delivery, figures out how 
much each of them should purchase per week in his line, 
and then sets aside a certain portion of this as the share 
that he is going to get. The small-shop owner who wishes 
to extend his business on profitable lines will study the 
The 


small-repair-shop owner will know the location of every 


possibilities of his market with the greatest care. 


considerable piece of equipment in his line within @ ¥a- 
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dius of from five to twenty-five miles, depending on his 
ambition and the thickness of population. The man who 
builds experimental and model machines will make it a 
point to know the names of all the patent-oflice patrons 
who live in his vicinity, each of whom is a potential cus 
tomer, and he will also make sure that each of these in 
dividuals knows his name and has a good idea of what he 
is able to do. 

The selection of work in the small shop is just as im 
portant to its ultimate success as a man’s choice of a 
career. In either case when successful it really crystal- 
lizes into specializing at what one is best able to do. But 
the fact that a shop has started life without a very definite 
ambition and is doing work that does not bring much 
profit should not discourage its owner. A shop doesn't 
vet old as quickly as a man, and many successful men 
have spent half of their lives just groping about for 
the right way. 


It's never too late to be vin! 


Performance of the Mult-au- 


matic 
EprrortAL CORRESPONDENCE 


The past vear brought the station type machine tool 
Into prominence, Because of the promise of increased pro- 
duction over other types, records of perlormance have 
heen eagerly watched for. 

We are now able to give the record of the Bullard Mult- 
au-matic (fully described in Vol. 40, p. 177) in machin- 
ny a hevel-gear blank. Fig. | shows a half section of 
the blank indicating the surfaces machined, the amount 
of finish removed and the overall dimensions. The blanks 
are drop forgings from mild steel 0.20 per cent. carbon. 
The finish is ;'¢ in. over all surfaces. 

The performance of the machine is shown by the repro- 
ductions of two charts from a recording wattmeter in the 
circuit of the 15-hp. driving motor. Fig. 2 is from a 
full-hour run of the machine when light. It performed 
(2 complete cycles in one hour, using an average of about 
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234 kw. (346 hp.). The lone lines show the momenta: 
rush of current when the indexing and ACCOMPANY 
operations take place. 

Fig. 3 shows 62 complete working eycles in one hour 
This means the finishing of one forging to the dimensions 
and limits given in an average time of a little less than 
one minute. The average of the power curve may |» 
taken as some 6 kw. (8 hp.) This is for complete oper 
ations with five spindles under cut. 

In Fig. 2 the long lines for each evcle show a momen 
tary rush of current when the machine indexes. Th: 
operations of the mechanism that take place at this tim 
are the setting of the locking pins, the starting from 
rest of the five working spindles and the startine dow) 


\ study of the chart 


ward of the five tool-carrving heads. 
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3 . 
7 290" ¥ 
_ A ‘ x ~ 
{---- G00 Grind 4 & 
bry | Will 
y {9 
OAR y 
fies m a 
Ar Marwiner 
1. |? ~ . 
rig. i. ARTIAT BRCTION O] 


BeveL-GQearn BLANK 


of Fig. 3 shows that in general the peaks of the curves 
are at the same height. There are, however, a few long 
ones, two being between the heavy chart lines marked 
at the edge 25 and 30, respectively, one between the line 
marked 30 and 35, another between the lines marked 35 
and 60, and one more between the lines marked 60 and 
>. These indicate a much higher demand for current 
than the average, occasioned by hard forgings or greate: 
finish. But it will be noticed that there are only six on 


seven of these points, 
SETTINGS OF THE TOOLS FoR THE Various Oreratrions 


Fig. t shows in the five views the settings for the tool 


for each of the five working heads. Beginning at the left, 





Fig. 2. Cuart From THE MULT-AU-MATI 
MACHINE RuNNING LiGu1 


hig. 3. Cuarr rrom THRE MULT-AU-MATI 
MACHINING BEVEL-GrAR BLANK 
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the first view shows the rough-boring operation for the 
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in this way for several years with satisfactory results. The 
original idea was to prevent the sawdust from getting 
onto the lower wheel and inte the pit, thus breaking the 


saw. 


i 
| 


pan. Noreenee 
y 

















hole. The second shows the surfacing of both the upper 
and lower faces of the inner flange and the rough-facing 
of the upper beveled surface. This is done by cross-feed- 
‘ ' 
j | 

! 

] 

| 
} | | 
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Fie. +. “Toons ror 
ing the tool block. The third shows the setting of station 
No. 4, the the hole is done. 


The fourth shows a setting for station No. 5, 


where finish-boring of 
where the 
flange is finish-faced top and 
cled 
for station No. 6, 
sixth or first spindle position is used for loading and un- 


hottom and the upper hey 
The fifth setting 
where the hole is finish-reamed. The 


surface finish-turned., shows the 


loading the pieces. 

One of the features of design and operation of this ma 
a feed and speed for each 
per- 


chine is the ability to select 
setting suitable for the particular operation to be 
formed. Those selected for the five working stations on 
this job are as follows: 


Rate of Feed for 
Revolutions, Inch, 


Stations Revolutions ler Min 


} 14 
! 76 
5 76 
6 u4 


This shows the use of a slow speed and coarse feed for 
both roughing operations, those of stations Nos. 2 and 3. 
the speed is higher and the feed finer 
Nos. 4 


feed much increased 


Correspondingly, 
the 
Again, the speed is 
for the final reaming operation station No. 6, 


for finishing operations of stations and 5. 


reduced and the 


For the average diameter on the upper beveled surface, 
the cutting speed per minute for station No. 3 is 118 
ft., and for station No, 5, 190 ft. per min. 

On an average the operator required about 40 sec. to 
unload and reload the chuck. This is roughly two-thirds 
of the time consumed in machining Cul h piece. 

This record, of over one finished piece per minute isn 
the first operation on the gear blank, The second opera- 
tion 
dotted lines on Fig. 1. 


done in about 114 min., making a total machining time of 


involves finishing the three surfaces, indicated in 


It is expected that this will be 


214 min. for each blank. 


A Band Saw That Runs Up 
By E. A. 


"THANTON 


In the pattern shops of B. F. Avery & Sons, Louisville, 
and saw that runs perpendicularly, as 


Thi 


Ky.., there is a 


shown in the illustration. machine 


THE 


nas bec "ll? he 
la eel run sy 


= 
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VARIOUS STATIONS 


At A is shown the toothed feed roll, and just above it 
the spring-backed pressure roll B, which holds the work 
on the table and takes the upward thrust during the cut. 
The bracket carrying the roll is easily adjusted for differ- 























A Bann Saw Thar Runs Up 


ent s] es Of Work Ivy hiealis of the lever By and the locking 


cam 1), Which meshes into the rack on the slide, The 


dust is carried off through the exhaust pipe £. 
i . 
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Jigs for Making Horizontal SilK- 
: W ; 
arpers 
By Ropes \Iawss 
fe 
ow . | e ore i separate ow 
SYNOPSIS lt wi he nole fhal these Sa rom the warper. is not ie ch i 
of a rough type and yet pro ce accurate resi sually made o , wou ta arn irried « 
The castings usually rough. are located in some the main shaft A. whic oie, - _ hy 
cases on unfinished surfaces Owing to this / - i} , vhich the lenet , the war ais —s 
the locat WO SCTeWS OF SUrlace must be of a chane < rene 2 en with a worm att ed to the ma i's 
ahle or adjustable natur | tick-locating sere The iio weal for dri ne t ‘ sto ow , 
fitted with ad wnuel I oint ! enables li is 2 a a 9.A The custil s located b thy W's T 
fastening is worthy of nol , iw also ar ( i y + Sriden cupran on Why , cover 2 is thes 
fype of if for a cork 
The silk Warper Is a Machu sed or winding thi 
fabric threads from spools, whit re usually carried o 
a creel, onto a beam The threads pass thro uy nm ores 
which removes any dust or lint ; <preads them out so 
that they are wound straight on the beam. The warper 
is provided with a measuring ce ( vw which the lenegt! 
of warp wound mav be known 
Some of the tools used ) 1 re] jan 1! Kastwood 
i0.. Paterson, N, J.. when b dine these tnachines are 
illustrated. \ -view ! the assemb Yr department G. 3. Jig ror Si poe KI Ian Obpy Tho 














Fig. 1. A Warrper Being ASSEMBLED 2 MILL - 7 ~ D 
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Fic. 4. Jia ror Spr~pie B ETS 2 Oey “Te ) RET 7 \] | 1) ‘ Sry 
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dropped over the opposite end of the casting and fastened 
with the wing nut C. The thumb-screw PD is next tight- 
ened on the casting, holding it securely. When the part 
is thus held in the jig, a | y‘g-1n. hole is drilled, the tool 
heing guided through the bushing £. 

One of the finished drilled stands may be 
the right of the jig. 


observed at 


DRILLING GEAR-SPINDLE Brackets 


hevel-gea 
The drill 
This 


A which rests on a rib of the jig, 


The jig used for the first operation on the 
3 and 3-A. 


ing operation is performed from the rough casting. 


spindle brackets is shown in Figs. 


is located Hy the flange 
the vertical flanve B being afterwards pushed against the 


59 
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racket is thus located and held, three 54¢-in. holes are 


drilled in the flange D, the drill being guided with the 


ushing in the jig plate. 


At thre right ol the jig na’ be seen one ol thr drilled 
pwaarts, 
DriLLing MArKING-Devick SLIDES 
The jig used when drilling the marking-device slides is 


Do and 5-A, 
from the rough casting, which is loe 
V-surface A. It is 


stop B my the 


This operation is performed 


the 


SHOW Wn Kies. 


ated wu jig by a 
back into this surface and 
The 


avast strails 


Lore ed 


rainst a thumb-screw ¢ thumb 


screw 1) is then tightened to 


With the 


voll f e port 


casting In position a 43-in. hole is drilled in the 


























Jig ror Drituine Cork 
PULLEYS 


Fia. 6. 
INSERT 


Dritning Bar Car 














Fic. 7. JIG FOR 
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Pia. 8. Drintt Jia ror Yokes Pia. & Jia ror Carriage Aprons 
jig. The boss ( is placed on a block of the jig, which has boss # and a 1}}-in. hole in the boss #’, the drills being 


heen machined to the correct relative height. The thum) 
screw D forces the casting back to the correct location 
with the drilling bushing, FE holds it se 
curely during the machining operation. When the cast 
hole is drilled and 


and the screw 


ing is In the position shown, a 1-in, 
reamed through the boss C’, the slip bushings F’ being pro 
vided for the purpose of guiding the tools correctly 

One of the finished drilled and reamed brackets may 
be seen at the right of the jig. 

The tools used for the second drilling operation on the 
bevel-gear-spindle brackets are shown in Figs. t and 4-A. 
fits into the 


The casting is located on a pin A, which 


reamed hole machined in the previous operation. The 
thumb-screw B is then tightened on the casting, fore- 
ing it against the adjustable setscrew (. When the 


vuided through the bushing in the upper part of the jig 


One of the finished drilled slides may be seen in front 


of the jig 
INsert PULLEYS 


Dritning Cork 


The jig used for drilling the holes in the rims of cork 
insert pulleys is shown in Figs. 6 and 6-A. The casting 
Is placed on the pin 1. which fits the center bored hole: 
the rim rests on the pin 2. One side of an arm is forced 
against the flattened 
screw collar D. 

The jig is made with a subplate at the rear which car 
ries an index pin, and the jig plate is fitted with index 


The drill is guided through 


pin (, which has a knurled, tapered 


observed. 


Atter two ol the holes have been 


holes, as may be 


the holes in the plate EK. 
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drilled, the pulley is indexed around to the next position 
and the operation repeated. When making this pulley 


thirty-six Tr Hh. holes are drilled. 


DriLLing THE Bar CARRIAGES 
When drilling the bar carriage, the jig shown in Fig. 7 
nd 7-A is used. The faces A, which have been previously 
machined, are used to locate the casting in the jig. The 
thumb-screws B force back the casting until it rests 
against the finished pads. The strap C holds the casting 
on the locating pads, and the screw PD forces it at right- 

angles against the fixed locating plug shown. 

When the casting is in position in the jig, four *7/,,-1n. 
holes are drilled at # and tapped Vo U.S. S. out of the 
jig. The boss F, which is cast solid, has a hole drilled 
through it. the bushine G@ beinew used to cuide the tool. 
This bushing is then removed, and a 1**/,,-in. hole is 
drilled through the boss, using the fixed bushing in the 
jig to euide the tool. This hole is afterwards reamed 
to 13. in. at assembly. 

One of the finished drilled and tapped parts may be 


observed at the right of the jig. 
Dritt Ji ror YoKrs 


When drilling yokes the drill jig shown in Fig. 8 and 
S-A is used. The casting is located in the V-shaped sur- 
face A and against the surface B. The screw C, when 
tightened, performs this twofold purpose. It will be 
een that the screw ( is fitted with a knuckle-type head. 
Mhis enables the screw to be quickly operated, and yet, 
when the handle ) is placed at right-angles to it, sufficient 
pressure may be exerted to make a wrench for tightening 
the serew unnecessary. The two thumb-screws / are 
tivlitened on the casting to hold it securely during the 
machining operations. With the casting thus held, three 


wath. holes are drilled: these are reamed to 54g In. at 
assembly, 

Qne of the drilled yokes may be observed to the left 
of the jig. 

When drilling the carriage aprons, the jig shown in 
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Figs. 9 and 9-A is used. The casting is previously ma- 
chined on the four pads A and on the ends of the two 
bosses. The part is located in the V-block B, being forced 
back with the straps C and D. It rests on a finished sur- 
face # and on an adjustable screw F. A wing screw and 
the two screws //, which pass through cored holes in the 
casting and are screwed into the jig, hold the casting se 
curely. When the casting is in position a *7/,,-in. hole is 
drilled at J and a *°/,,-in. hole at A. These holes are 
reamed to 34 and Y in., respectively, at assembly. 





One of the finished drilled aprons may be observed to 
the right of the jig. 


Large Impregnating TankKs for 
Electrical Equipment* 


The question of the proper impregnation of the many 
types of armature coils, field coils and relay coils, and the 
numerous coils used in industrial control work and in the 
drying and filling of wood, is one of vital interest to all 
electrical engineers. The problem is: Hlow best to secure 
the complete penetration and filling of all the interstices 
of the coils with an insulating compound that will not be 
too brittle when cold, and yet will be capable of withstand- 
ing a reasonably high degree of temperature. This prob- 
lem has been satisfactorily solved by the impregnating 
plant. In addition to those plants which were possessed 
by the General Electric Co., that concern has recent!) 
constructed one that is capable of handling the largest 
coils made in the Schenectady works of the company. 

All of the various installations consist of two tank: 
each. One tank, known as the “mixing tank,” in 
which the compound is melted and thoroughly mixed by 
being stirred about with paddles on a vertical shaft, i 
shown at the right in Fig. 1) The other, known as the 
“treating tank,” is shown at the left in the same illustra 
tion. In this tank are placed the articles to be impreg 


‘From “General Electric Review” of January, 1915. 
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nated. The two tanks being connected at the bottom by 


means of a pipe and shutoff valve. Suitable vacuum 
pups, air COMPTressors, air condensers and aur dryers are 


ssential parts of the outfit. 


Meriop OF OPERATION 
The 
he 


placed and securely fastened with heavy swing bolts and 


is follows: treating 


The method of 
tank having been 


operation 


illed with the coils, ete.. t 


eover is re 
Wu 
to 
1, hours, exhausting all air from the interior parts of the 


nuts. The vacuum pump is then started, and a va 


as near as possible to 30 in. is maintained for from 1 
coil and wrappings. When the proper period of time has 
elapsed, the valve in the conne: ting pipe hetween the two 
tanks is opened, allowing the compound to flow into the 
treating tank. ‘The temperature, in the meantime, must 
be maintained at such a point as to insure thorough dry 
ing of the parts and also to prevent anv deterioration of 
the material. 

when sufficient compound has entered, thr 
100 to 125 


lb. per sq.in. is admitted directly on top of the com- 


In SOME Cases, 


valve is closed and compressed air at about 


MACHINIST (1 


is, With an inner and an outer wall. Some of the smal! 


sizes are made of cast tron, while all of the large) 


sl 
are of steel plate, with riveted or welded joints. 


The ( hamber between the two shells is for the heatin 
] 


element, Ih the smaller s 


es steam of such pressure as 


will vield the required temperature is used direct. hb 


larger tanks a steam coil is used In 


the this space, which 
- also filled with oil. the tendenev of the hat oil heme tw 
maintain a more uniform temperature in the tanks. Oth 


ers have used only a single tank. having a steam coil on 


which comes into direct contact with the com 


ATI 


its Inside 


coils are finnally COVeET | wesSTOsS of 


with asl 


Oit-llearep TANKS 


In the latest installation at the Schenectady plant the 


between is filled with 


This a 


inks are double shell and the 


Spee 


hot oil as the heating medium. ppears to have mar 


points of interest and advantage With the use of steam, 
he pressure must be maintained at all times. If for 
any reason the pressure drops, there is a corresponding 
drop in the temperature of the compound, whereas, in thy 
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from toto 


Inaintained for 


1s 


cine 


puna, the pressure 


This method vives good resu when the coils are 


short and 


OUTS, 


do not lie near the surface of the compound, a 


there Is then no great danger of some portion being ex 
posed. 

The other method is to pass all of the compound over 
from the mixing to the treating tank and then to tur 
the air pressure inte the mixing tar This method ir 
-<ures the treating tank being always full during the op 


ation, and eliminates all danger of any parts being ex 


posed during such time that the coils are under pressure. 
lis then r 


tro 


CORI POUL 


usually about 1 to 1144 hours. The 


turned by opening a valve in the mixing tank and in 


| 


clue Ing the compressed air in the treating tank, thus fore- 


ing the compound back. 
is for drving o7 
the 


pressed air before allowing it to enter the tanks. 


The air dryer, as the name implies, 


removing as much moisture as possible from com- 


The 
conde nser takes care ol the air on the neuun side. 


The impreenatine tanks are usually made double, that 


; 


Tal Is 


© Resi~n Veieanizer wir Prenearer, ! Pr py 8 Fs 

ase of the oil, the body of the o s sulliciently larg@e, 
cre - a more untlorm temperature and one not so 
sil iTect cooling slowly, and et capable of beimne 


eated Wma ery short Le ol Tipe, 


The great leneth of armature coils for horizontal-tm 
ne generators Was largely responsible for the installa 
of the latest, and also one of the irvest, se al t 
rit lh stence, The miner shell of each tat | ‘) 
Psat ameter by 20 ft. deep in the straight part, while 

out wll is 10 ft. diameter, giving about a 4-1 
ace between the two shell The lower heads are o 
shed steel, rolled to shape Che upper part of the she!! 
e securely riveted toa heavy cast-steel flange that carrt 
le ¢ olts to secure the cover Nace. The cover ts also 
ule of a dished-steel sheet with a cast-steel flange. The 
over is secured in place when in operation by means o 

8 two-inch bolts. 
" 


The two tanks are similar in construction, with a slight 


lerenes mn card 10 then covers, The large mixing 


provided with a tirril cl we, The cover ¢ 


ar 
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ine the necessary gearing, bearings, motors, etc., for this 
operation, 
Oil having been chosen after careful consideration as 


the heating medium, it became necessary to consider its 


heating and proper circulation. Each tank has its own 
heater, circulating pump, pipe system and temperature- 
recording gages and thermometers, so that it is possible 
to see at all times just what temperatures have been ob- 
tained, both in the oil and in the compound. 

The hot oil leaving the lower part of the heater passes 
fo the bottom of the large tanks, is carried around the 
hottom and up the sides, and leaves at the top, being con- 
veved thence through the circulating pump to the top 
of the heater, ete. 

SYSTEM 


INDEPENDENT CIRCULATING 


While both tanks have an independent circulating, or 
heating, system, thes are both connected to a common ex 
pansion tank placed at the highest point on the line. 
This tank is sealed on the top to prevent oxidation as far 
iis possible, and has an overtlow connecting with the sewer, 
so that any unforeseen expansion of the heating oil may be 
cared for. 

The air compressor, the vacuum pump, the stirring 
hoist for the treating tank, and the 


paddles, the cover 


oil-circulating pumps connected with the apparatus are 


all motor-driven, the motors varying In sizes from 35 hp. 
on the compressor to 5 hp. on the oil pumps. 

When it is considered that these tanks must be of suf- 
ficient strength to withstand both a collapsing and the 
bursting effect, it can readily be seen that there must be 
no mistake in the material or workmanship. Roughly, a 
vacuum of 30 inches would give a collapsing pressure of 
This 


must sustain approximately a 


about one ton foot of surtace. means 


that the cover of the tank 


per square 


total load of 65 tons while under vacuum. 


Amount’ oF OL AND ComMPouUND 


It may be of interest to know that a total of about 5600 


gal. ol heating oil is required for both tanks, while 220 
bbl. of compound Is required to fill the mixing tank. Both 
tanks, and all of the piping and valves, are carefully cov- 
ered with magnesia covering, so that the difference in tem 
perature of the heating oil entering and leaving the heater 
is very small (about 5 deg. ventilation). 
The installation of 


Only about four feet of the tanks project above the tloor 


this plant also had its difficulties. 


level, the balance being in a basement. This basement, 
LOX26x25 ft. 
strongly reinforced and dampproofed. Due to its nearness 


measuring overall, is made of concrete, 


to the main building and to the nature of the soil, it was 
decided to make only a partial excavation and to construct 
the enormous concrete tank in this excavation; then, by 
removing the soil underneath, to allow it gradually to set- 
tle down to the required depth. Ilyvdraulic water pressure 
to wash out the soil was first used, but the air-lock system 
was finally adopted for removing the necessary material. 
Two air locks were used, and the concrete tank was suc- 
cessfully lowered to place. 

shows a smaller outfit used for 


Fig. 2 lnpregnating 


coils with synthetic resins. The heating element in these 
tanks is steam direct in the space between the inner and 
outer shells. 

To the right of this outfit may be seen a vulcanizing 


set of the latest type with preheater 
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Forms for Tool Orders 

There are various methods used for keeping track of 
special tools ordered for the shop. These are more or 
less elaborate, according to the different records which 
must be kept in the various departments. 

A complete set of records is kept by the Studebaker 
Corporation, of Detroit, as can be seen by the accompany- 
ing blank forms used for this purpose. Each blank is 
5x8 in. and the orders written on the first, or file, copy 
are transferred DY carbon to six other sheets. These are 
alike in the main features, but go to different depart- 
ments, 

The second ticket goes to the workman in the tool de- 
partment and forms his work ticket. The instructions 
are given on this and there is also a note to show the use 
to which the ticket is put. The back of this ticket is 
ruled to indicate the department, number of the men, and 
hours of labor, thus making a complete job ticket, which 
ix returned with the ollice copy to the tool-designing de- 
partment. 

The third ticket is an advance copy for the account- 
ing department. Then follows the factory department 





Tool Dept Pile Copy 


Tool Order—Main Division 4. x. of i719 
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OrpEr ror Siuopr Toots 


ticket, which is sent to the department desiring the tool, 
This is held until the 
tool is completed, when it Is receipted by the department 


as soon as it has been ordered. 
foreman and returned to the tool-designing department, 
which forwards it to the time-study department afte: 
checking. 

Next comes the tool-department office copy, which con- 
the When 


the tool is completed it Is receipted for by the tool-crilb 


tains on reverse side a record of all labor. 


man and returned to the tool-designing department for 
permanent record. 

The sixth order is the tool-inspection department copy 
and is sent to this department when the order for the 
tool woes to the toolroom. When the tool is completed 
this is receipted by the inspector and returned to the tool- 
designing department, which in turn forwards it after 
checking to the time-study department. 

The last is the accounting-department copy, being the 
This is, held 


department until the job is com- 


second one which it receives. however, 
1) the tool designing 
pleted, its receipt by the accounting department being 
an indication that the job is completed. The back of this 
for the accounting-department record and 
is ruled for material, labor, overhead and other charges. 


Taken together, these form a very complete record of 


form is used 


costs of making special tools. 


the pro eSSCs and 
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Steel Pipe and Tanks Made with 
the Oxyacetylene Torch 


Kprrorial 





headers an here 


SY NOPSIS—The 


by lhe use of The 


Se parators 


shown are made welding torch. 


Rivels are avoided and Lhe parts produced are of 


neal appearance, A heade r which Has 20) he ni 


nipple Ss welded lo if. and also ad large loop heade i. 
I hie fi 


are espe wally interesting. manutacturing 


parts by the use of the oryacelyle ne tore i, nipple s 
may he made very short, as will he noted on some 


of the parts illustrated. 





Special designs of steam headers, receivers and piping, 


which formerly were made at either great cost or incon 


venience, are now turned out by means of the oxyacetylene 


torch with such a degree of dispatch and certainty that 


they may well be classed as manufactured products 


Moreover, many parts which owing to their design could 


hot be made bv Tormer methods are Low produced 1y\ 


Some of the special parts made at thr 


Penn. are 


the welding torch. 
Best Manufacturing Co.. 
des ribed. 


Welded 


Pittsburgh. here 


headers for resistance, used iol making 


pipe 


C'ORKESPONDENCE 


water rheostats for starting ZOOO-kw. rotary converters, 


e shown in Fig. 1. 


The four tinished parts may be seen 


n Various positions. Each main pipe is made of wrought 


steel, 8 in. in diameter, with twenty 114-in. wrought-stee! 


bent pipes, or nipples, welded to it: after the holes to a 


commodate the tlow of water to the outlets had been cut 


nh each main pipe as indicated. 


Loor IEADER 


LARGI 


An expansion-loop header, which was made from 12 


diameter. steel with tlanges welded on at A 


prin, 


and a 10-in. neck at B. is shown in Figs. 2 and 3. The 
total leneth of the bend is 60 ft... two line welds at ¢ 
nabling it to be made of one continuous prece ol pipe 
\fter forming the circular bend and makine the line 


velds, thi | 


straight ends of the pipes we rr detlected sO) that 


the inlet and outlet flanges were in line with each other 
welded-steel necks is shown i 
steel. The 
two outlets A ar 


12 in. The 


owing to the 


\ steel header with nine 


Kie, 4. All the flanges are 


] ] 
made oO orved 
win pipe is Vboin. in chameters: the 
} in.: the six outlets 2,8 in., and the outlet ¢ 


} per oa) 


such a header with couplings, 
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Kia. 1. 


Larcre Loop Heraper 


Kia. 2. 


Wenipep Heraper vor Pierre Resisranci 


Loop THreaprer 
STEEL TLEADER 


BEND IN 


hig. do Wripep 


OOF FSET 
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NUSUA 


Fig. 5. Two U 


extremely short ree ks ol the outlets. would have Deen 1th 


possible, The weldine torch, however, performed the 
work, producing this neat-appearing part. 

An extra-heavy angle-type receiver separator is shown 
After the cut to the correct 
leneth for the { and the heads formed, they were 
along the seams B. Openings were cut in the 
hoady and the upper cover for the outlet pipes. The out 
flanges at J. 
The angle supports also were welded to the shell, as shown 
it &. 

A special three-section steel header is shown in Fig. 6. 
This is with lap 


welded 


itl ie, D. tube had been 


holy 


\ tedled 


lets were welded to the shell at ( and to the 


made of 24-in. wrought-steel 


from 24 to IS in. at the 


piping 


stee! reducers ends A. 


The header is made so that the lower surface of the en- 


tire part Is level from end to end, for which purpose the 











HeADERS witi ANGULAR 


Fic. 7. 





EXAMPLES OF WELDED CYLINDRICAL WORK 


OUTLETS 


Fia. 6. 


Si inl form of reducer, as shown. Was made, The Va 


ious flanges are made from rolled steel, and are welded 
On each end section there is also 
one 16-in. neck B and one 10-in. steel neck (, while the 
middle D and 10-in. 


neck £, all of which are welded to the main body of the 


to the pipe and outlets. 


section has one 18-in. neck one 


header. This welded construction avoids the use of ten 
couplings and the possible leakages which would accom- 


pany them, and is also of a neater appearance than head 


ers built up with couplings. 


HEADERS Witt ANGULAR OUTLETS 


Three headers with outlets placed at various angles are 


shown in Fig. The main hod, ol each header is made 


piping with one end swaved 


On 


from 6-iIn. wrouelht-steel 


to 3 in. diameter. this end is welded a 4-in. 


dow l) 











Fig. 8S. SEPARATOR WitH ECCENTRIC BrRaNCHES 
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Fig. 9. Wenpep HeEaper 




















January 14, 1915 AMERICAN 


65 


MACHINIST 

















LARGE WELDED BENDs 


Fic. 11. 


steel outlet A. The header B has two 3-in. outlets ( 
welded to the pipe, and also a 4-in. outlet D, which is 
joined at an angle of 45 deg., with a reinforcing strip 
welded as a brace to both it and the pipe. 

The W. K. Mitchell & Co., Ine., Philadelphia, Penn., 
are also using the apparatus to make a variety of parts, 
some of which are here shown. 


SEPARATOR WITH ECCENTRIC OUTLE' 


The next illustration shows a separator with a 15-in. 
inlet and 15-in. outlet placed eccentric to the body of th 
cut to 


part. In making this separator the shell A’ is 
length, and the ends B formed with openings placed in 
an eccentric position, as shown. The ends are then welded 
to the shell at (, and the outlet and inlet pipes to thei 
respective heads at D. 

A 10-in. header with three necks welded on at diffe 
ent angles is shown in Fig. 9. The flanges are also welded 
to the necks, six welds A being required for making thy 
It can easily be seen that if this part had bee: 


a difhcult molding operatio: 


header. 
made from a steel casting, 
would have been involved. 
The weld shown in Fig. 10 is interesting. To the 10 
in. pipe A is welded at B another 10-in. curved pipe ¢ 
thus forming a welded doublet. Care must be exercised 
on work of this nature as great stresses may be produced 
on the joint To resist these stresses, it will be noticed 


that the joint is made of a generous length on the inner 
surface. 
WELDED BENDs 

A number of bends which were built up by welding ar 

illustrated in Fig. 11. The piping, which was 50 in. in 

diameter, was first cut into lengthis, 

then welded with butt 


and the ends, which 


were made with radial edges, wer 
joints. The bend A is made in one length, with flanges 
on the ends. 


which are coupled with flanges in the center. Anothe: 


The larger hend 2 is made in two parts, 


hend, which is made in S-form, may be seen at (. 

A separator, also made by the welding method, is shown 
in Fig. 12. The sheet A, cut to length, has the ends B 
welded to it. The lower end is fitted with an outlet, and 
the upper has an eye-bolt screwed into it. Holes are cut 
in the sides of the shell, to which the necks are welded 
at C. Steel flanges are also welded to the necks at D. 
The part produced is thus neat in appearance, and also 


strong and serviceable, 





IND WELDED SEPARATOR Fic. 12, 
Iwo Hanmdling Devices and a 
Forming Tool 


KE pIroRiAL CorresPONDENCI 


lt is the policy of the management of the Lucas Ma 
ine Tool Co., Cleveland, Ohio, to eliminate the neces 
sitv for makeshifts. This is on the basis that whenever 
a makeshift is “cobbled” up by any of the men it indi- 
cates a need which has not been supplied With this as a 


basis an effort is then made to devise whatever may be 


necessary to supply the need, 














Two examples of this are shown in the accompany 
ng illustrations, Fig. L being a support for round or that 
stock Tor Use lh connection with the cok iw al other 

! 
4 
——— _ 
3” 
J See 
\ 
| \ | 
B a vY 
\ | y 
\ v J 
ma 
| 
Fig. 1. Suprorr ror Rounp anp Fiat Srock 
lhachihes Alter a little study of thi probletis involved 


rr ° 
Chis 


it was decided to make the supporting head shown, 


and telescoped 


is fastened on the end of a pip into a 
pipe stand, so as to be easily adjustable for height and 
also to be readily moved from place to place, although 
t can be fastened permanently to the floor if desired. 


voke A. fastened 


WV hich has 
ston k 


It CONSISTS primarily of the head or 


lo thr top of the pry and carrying the roll BR, 


suita rte two accommodate the round used, 


This roll is 3 


Crooye 


in. diameter and 214 in. long, the groove 


having an included angle of 90 dee. and the roll being 


li 
fords support for any flat stock, is of Y4-in. steel, one leg 


1 in. and the 


n. diameter at the center. The angle-iron C, which af- 


bv Whe ) lH ind thy ot! el pica 12 iD. lon. 
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It is beveled at the end as shown, and also notched in 


the center so as not to interfere with the grooved roll in 


any way. It is fastened to the head A by the capscerews 


shown. the whole thing making a neat device, and one 


whit I) Is heme extended to Various Uses, 


The lifting clamp, shown in Fig. 2, has been found ex- 
tremely useful in handling boring-machine spindles and 
similar work. It has a decided advantage over the tong 
arrangement, which depends upon the weight of the ptece 


While this 


nany kinds of handling, it often happens that one end 


to keep it clamped. proves satisfactory in 


of the piece being lifted comes in contact with a pertion 
of a machine, and allows the spindle to slip, owing to the 
lamp bye OmMmmeg loosened thereby. The ( lamp shown VIVES 
i positive lock and holds the piece firmly until it is de- 
.. 

clamp consists of the C-shaped steel casting A, 


holt BR 


sired to release 
The 
Which carries a crane hook. 


swiveling eve for th 


\ 


| ¢ o) | 
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Rig. 2.) Lirring Chame vor HANDLING SPINDLES 


The swinging arm ( is pivoted in the frame as shown, 


and carries a shoe J at its outer end. This shoe ts 
hinged so as always to bear firmly on the shaft being’ 
clamped, and is forced into contact ly means of the 


screw 2, which is provided with a substantial cross 
handle. 

On the under side of the arm (C is the spring F’, held in 
position by the screw G, for raising the arm as soon as the 
screw FE is released. This makes it much more convenient 
for the man using the clamp, and little conveniences of 
The three 


this clamp ts designed, the arm being 


this kind pas hig dividends. circles show 


the sizes for which 


in mid-position for the shaft shown by the heavy circle. 


One of the interesting developments of the toolroom 


is the tool holder, shown in Fig. 3. for use on the auto 


machine and similar work where forming 


matic 


SsCTCW 
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Is Lo be done. The piece to he formed is shown at = 
ready to be cut off from the bar A by the back cross-slide 


tool T. 


tools shown from B to KA. 


The various diameters are made by the straight 
These tools are all carefully 
ground top and bottom to a standard dimension, and 
each side has a clearance of ! ~ © 
the bottom ut the top. 
of the tool holder has a corresponding taper, so that the 


making the tool 3), 
in. narrower at than Fach side 
tool B, for example, fits solidly against the end of the tool 
blox k. Kach of the succeeding tools requires a blocking 
piece P at the bottom, as shown, to hold the tools parallel. 
\ spacing piece J is tapered in the opposite direction 


and requires no blocking piece at the bottom. 
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Rig. 3S.) Buivr-ue FormMine Toon ror AuTroMATICS 

These pleces cab be readily set to any desired) form 
and when the correct outline has been secured, spacin 
pieces, as L, M,N and O, are dropped in at the end, the 


whole being tightened by the screws S and held rigidly in 
place. The top (), which is tonvued over the end of the 
tool block to prevent any possibility of spreading, bears 
on all of the cutting tools, but not on the spacing blocks, 
This strap is held in place by the bolts 2? 
which effectually prevent any tendency to lift under pres 
little care in design 


as can be seen. 
sure of the holding serews SNS. A 
ing parts of machine tools makes it easy to use forming 
tools of this kind of standard width, and to build them 
up to form almost any shape desired. If a little care i- 
making the cutting blades, as well as in 
making the holder itself, as substantial as possible, no 


exer ised in 


trouble will be found. 
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Special Operations for Manufactur- 
ing Quiller Coppers 





kept PORLAT 





SYNOPSIS 


jigs are worthy of note. 


Sone methods of ocating i 


One whr Comprises ti 
heve led, or V-type. 


surfaces permits hig casting hey 


he forced accurately into position with one sere 
In anolhe r jig lhe casting rests on livo leat Springs 


forced to its pre- 


so that the prece at all times is 
determined locating surfaces regardless of anu dis- 


cere panctes which mau ariwe ian als contou ln 


j 


other types the contour of the part is used for lo- 


; 


cating purposes, hook-bolts th / i ing-nuls lore- 


ing and holding the casting in position. 





Some of the special tools used in the manufacturing 
by the Sipp Machine Co., 
N. J., are here shown. 


of “quiller-coppers” Paterson, 


These machines, which have 20 
spindles, 10 on each side, are designed for a speed up to 
6400 rp.m. 


ally 2 or 


They are designed -o that the threads, usu- 
3, may be run onto the quills or cops from the 
straight or 


the creels with either a 


The length | 


bobbins carried on 


transverse motion. traverse winding may 
be changed at will by the operator 

A view in the quiller-assembln 
n Fig. 1. 
pletely assembled, the only Missing parts heing the cree] 


and the 


Y departinent is shown 


The machine in the foreground is almost com 


Which is carried over the machine, front boards. 


DRILLING THE END FRAMES 


The jigs used when drilling end frames are shown In 
bigs. 2 and 2-A, 


ing used for a frame, one for thi 


These tools are made plate type, two be- 


upper and the other 


for the lower holes. The jigs are located in the casting 
by being fitted between the flanges and are held against 


the lower sides by means of thumb-screws as shown. The 


CORRESPONDENCI 


DOSSCs Db. The tool cine Liiciee 1 ouch thr Mishihes k. 


A bar is afterward inserted in the 


bushings, and the in- 

er surfaces of the bosses are aced with an inserted 
uttel 

Qne of the machine istil \ it tin vht o 
the J 


When drill he 


A is used. The casting, which has beet pre 


rail brackets the j ~HhOW igs. | ane 


ously ma- 


chined on the surfaces A. is placed on locating pads in the 


Jig. Two s rewes, one at B and 


at ¢ are 


the other under the eover 


tightened to hold the cast firmly avalnst the 


locating pads, The casting rests on two leaf springs (as 


may be seen in Fig, 4-A) 


which hold it against the jig 














Fie. 1. View iN QuitLter AssemBLing DeranrM ent 


























Fie. 2. Frame Jie MiG 
following holes are then drilled: Two 1!4-in. heles at 1 
two No. 10 at B. four No. 32 at C. four 43-in. at VD. sis 
\j-in. at L, two 43-in. at F, four 7y-in. at G, two 1 
at /7/. 

When drilling oil pans the jig 
3-A is used. The rough casting is located by a V-surface 
A and a beveled surface B. 


shown in Figs. 3 and 


The thumb-screw (, which 
comes against the block when tightened. forces the cast 
ing down and into the V-surface, thus holding th 
drilled in thi 


part 


securely. Four %-in. holes are then 


ng lat I; 


ié 


the rough casting. 


Jig ror Dritting Orn Pans 


er PD, which is fastened to the jig with the quick-act 
and the two nuts # 

The following 
*-in. at //7, four *%-in. at J, one Y-in, at A, on 
in. at L and two in. at WV. The two holes at G 


holes are then drillec 


are reamed to % In, at assembly, 


The jig used for drilling tension brackets is shown 


Kies. 5 and 3-A The operation is performed from 


This Is located IN DOSSECS B which fit 


into the contour of the piece, and by the shelf Bon which 

















TIME OF OPERATION 2.5 MIN. 
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rests. x it lOOh wit f = tight 
iumb-nut at the rear, thus holding 


four No. 19 holes are then drilled 


KH, two 7} in., one at F and the ot 


: 


i 


I 


ht ihm Secure! 


nt D. two No. >| ul 


end, and one No. 45 at G. the tools bei 


bushings in the jig 


10-32 thread and those at EL at No. 6-32 


¢ removed from the jig 


castih 


er at the Opposite 


wr lick through 


tapped with a No 


) ‘ } 
thread with 


One of the castings after being drilled and tapped ma 


be seen at the right of the jig. 
When drilling the two types o 
shown in Figs. 6 and 6-A is use 
two ends of the large boss and 
viously liaehihed, 


img one end of the lare Doss Oh a 


The part is locate 7 


ACT aris Tie a 
e casti ix 1 
the made praked pol 
thn tine V pla 
Liisiied ( iit pad 


KETS 














Fig. 4. Dritn Jig ror Ratt Brackets 























Fic. 6. Jig ror Printing Rocker Arms hig. 7. Jia vor Turi BEARING Brackets 

The clamp of ois then lastenes vosttie \ wedve Is e Sty o> 1 ve 4 , , te 
mushed unc r the opposite ena 3 til the mil isin col t box , | ‘ RB ocome oD e the stop 
tact with it. The sliding wedge ¢ s then pushed une ( .\ t mia + 4 
the casting to hold it firmly against anv drilling stran \\ ‘ oti -” ' ah _ 
The jig cover D is swung in position, being located wit it DP. om at / n. | 
the pin # and held by means o e wing-nut FL. OT t /} « tools for all ho ( rough br 
irst jig plate @ is then placed wsition and held wit Th rill / ‘ a SS 
the knurled-head screw shown. and the hole ¢ med to 5% j - 

SIX gq. holes are then drill ohe throuct the “ iM i ol Cou 
Lushing in plate JJ, the other 1 throu the late G () of the ma ‘ ; TT heerved at tl 
he plate f, Is then removed a the holes reamed to “ ! ott ) 
in. The second plate IT is the J aces Monit ! 
our * in. holes are drilled It | he seen that the omeleeThe biect of the 
four holes come between thi rhe illed with pla 
one, The third plate J Is ther <ubstituted Tor the second 
plate and four letter V holes are drilled, the holes being ij ; . an ;, j 
in the same position as those drilled with the second plate nan . , 

The third plate is now removed at d the holes reamed \werican MAciHINIS) ] elu a , 


to *%¢ in. Each plate is located o 


] 1) neat ) 








Drawings for the Pattern 
Maker 
RANK Hl. JONES 


errors and omissions are found in. the 


\ vreat 


drawings and sketches submitted to patterh Makers, 


Pan 
and 


this indicates that the drawings are not properly che ked 


before bere sent out. In some causes th patter maker 


OOS ahead hot knowing whether he is right or wrong. 
Most of 


urements, fillets, fin 


omitted meas 
like. A say 
effected if the 


these errors are in the form ol 


ished surfaces, and thr 


11) it) cost could he dra tsmal 


pattern 


would state how close a pattern had to be mac Son 
cases a saving of 75 per cent. or more could be made. 
In gated patterns a great difference in) price could 


likewise be obtained, as anyone knows that a file-finished 
The 


pattern maker has no way of knowing this unless it is so 


pattern costs less than a carefully machined pattern, 


Heat Treatment, Deg. | 
Quenet Drawing Drawing Elastic 
Figure Carb ng Tem-Quenched Ten ur Limit 
No ( I \ ed perature In perature nace Lb 
1 {) N Ne No No No !O O30 
» 4) N ooo Water 1100 (ia 1.140 
; i] N No No No No 31,505 
1 11 No 1500 Water hoon Cin MATS 
) 1) N No No N No 4,370 
6 .o0 N 1500 Water 1200 Cia 13,655 


PES! 





00 CarBpon AXLE 


AND TREATMENT 


11 Carnon AXLE 


stated on the drawing. Such information would there- 
vreat saving in time and money. 
R 
Effect of Heat Treatment on 
Axle Steel 
By E. A. 


The beneficial effects of 


SUVERKROP 
low-carbon 
The 


from 


heat treatment on 
steels are not so widely known as they ought to be. 
table shows the results of tests of taken 
three 
The 
not specially selected, but just taken at random from a 
The row of re- 


productions from photomicrographs shows the segregated 


COU Pons 
stec| railway axles, both before and after treatment. 


axles had been in service for some time: they were 


lot of similar ones in the yard. upper 


ferrite and pearlite in the untreated 


fer- 


condition of the 


steel, and the lower row the rearrangement of the 


rite and pearlite caused by the treatment to which the 
steel was subjected. 


Endurance Test 


Physcial Properties 
Ultimate Mlongation Reduction Bend Stress, ife, 
Strength in 2 In in Area lest Lb. per 
Lb. Per Cent Per Cent Deg Sq.In Stresses 
69,010 29.1 35.8 LSO 30,000 79,440 
SO,S817 0 7 57.0 Flat 30,000 169,900 
73,627 s ‘3.5 180 30,000 57 550 
90,250 25.4 52.4 Flat 30,000 177,900 
83,430 22.6 0 96 30,000 182,000 
90,092 a7 1 52.8 Flat 30,000 186,300 


OF LOW-CARBON AXLE STEEL 





50 Carson AXLE 
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Planing the Ends of Large 
Bridge Chords 


ray 
he illustrations show two irve machines, Khow! 


“duplex vertical-and-horizontal slotting machines.” wh 


are used by the St. Lawrence Bridge Co.. of Montrea 


] 


Qne machine is stationary, while the other has a lor 


tudinal power traverse o DD ft LiMo? Thre slic ner Wy 


se ft in) the concrete floor. As These heads never mbproac 


each other hearer than 10 {t.. the cah hana prec 


with a minimum leneth of 10 ft. and a maximuim lene 


f 65 ft. 
The two machimes are 


mounted on a large cone! 


foundation which is carried down to bedrock. In 1 


concrete are five long cust Irol Den ne bridves, whi 


vive proper bearing and alignment in each direction, T 


two outer girders are equipped with racks inte which tl 


pinions mesh for traversing the movable machine. 

Kach machine has a capacity hn elther a vertieca 
a horizontal direction of 126 in., rapid, large-diamet 
multi-pitch screws imparting the desired motion. Pow 
feed is supplied in either direction. 


The tool-holder rach Is also arranged lol owe 
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PLANING TILE ENbs or C 


mer aie ts CQUipped with a patent too older carryvil 


two tools, so that the machine can cut on each stroke, 


HrOoRDSs a rit 


the cutting bethg done at the rate o 0 ft. per minute 
The ram has a longitudinal movement of two feet t 
permit slight adjustment for lengths of sections to b 
finished. 

Kach machine is 19 ft. 3 i 7 vit i total wh 
of 26 ft.. while the main column has a bearing on 
hea of the hiachine of OXS a roving all Hecessy 
stability. Each machine is driven by a 20-hp. direct 
current motor, and reverses through a mechanical cor 


trol, hese machines were manutactured ty\ Josh 


Buckton & Sons, Leeds, Eneland. 


The ( ne ol thre Work Show! ! }° ‘v. | Is The that [host 


which is 10x10x54 ft. and weighs 220 tons. The other 


vy, 2, 1s a lower section 20 ft. long ar 


piece, shown in Fig. 2 
10 ft. each way in cross-section, and weighs 125. tor 


The pin bearing on the right is 45 n diameter, T 
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proximately 45 deg. to the horizontal: that is, at 70 ft. 
per min. for the \4-in., 60 ft. for the 7%-in.. and 50 ft. for 
the ! prin. cut, These dotted curves show the relation be- 
tween speed and feed for the uniform removal of the same 
quantity of metal as removed at the points selected. 
Taking the upper curve, the amount of metal removed 
at 70 ft. per min. is 2.22 Ib. per min. At 140 ft. per min. 
it is actually only one pound, while at 50 ft. per min, it 
has gone up higher than the dotted curve to 2.65 Ib. per 
the other curves, 


min. The same thing is indicated by 


though they were not carried to the same extreme of high 


speed as the first one: that is, the deeper the cut the 
more closely the results come to the curve of constant re 
moval of metal. The diagram would, however. show 


pretty conclusively that the greatest value of high-speed 
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Speed of Work in Feet per Minute 


RELATIONS OF SPEED, FEED AND AMOoUN'’T oF METAI 


REMOVED 


its ability to withstand high speed, 
It is 


worth noting that at the low speeds these tools gave out 


steel does not le im 


but to last under slow speeds and heavy pressures. 


by breaking rather than by losing their cutting edges. 
At the higher speeds the breakdown was from wear of the 
With a form of tool better supported to stand 
than the diamond point, which has practically 


edge. 

Stresses 
disappeared except in New England, the discrepancy be- 
tween high and low speeds would probably he evel more 


marked, 
Not every kind of work, however, will stand deep cuts 


and fast feeds. Long, slender shafts and large work 


driven by small mandrels must be done with light feeds, 


though nh these CHSCs the high-speed quality Is still of 


ereat value. But for a shop to maintain a uniform cut- 


ting speed on all machines, light and heavy, and on all 
work, its stiffness, is scarcely 


scientific, even if it does enable the superintendent to show 


classes of regardless of 


a pretty lively appearing shop. 
Small-Shop Sunshine--Come- 
pensations 
By Joun Hersent 
Isn’t it great how a fellow’s friends crowd round and 
encourage him when he says he ts going to start a shop 
of his own’? Among other cheering words, he hears: “It 
can’t be done.’ “Nine out of ten who £0 into busi- 


ness for themselves fail.” “It was all right 20 years ago, 
but today the small shop has no chance.” 


The funny part of it is that 20 years ago “they” were 
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saying the very same things. Those who started that 
long ago remember how they were told to stick to the 
two-dollar-a-day job at the iron and not risk 
chances for a twenty-five cent raise by starting for them- 
selves. Horrible examples were brought forth and dan- 
gled in front of their eves by anxious friends, until they 
felt as blue as if they had been caught breaking jail. 
Pil 


on your plans 


works 


there was one who did not throw cold water 
Mrs. Small Shopman, and she was the 
one who had the most to lose if When 
the hash and baked beans had coaxed your nerve back 
out of its hiding place that night, you sprung your plan 
on Mary, expecting her to finish what little the boys 
had left of it. 
was, did you? 
10-ton hammer, she said, “All right, John, [ know you 
ean do it, and Pl help!” 

There’s a law called “the survival of the fittest,” and 
tell can’t 


are simply the means whereby this law works out. If 


het 


vou fell down. 


Didn’t know what a good partner she 
Instead of smashing your plan with a 


these Job’s comforters who vou “it be done” 
a man isn’t discouraged by what they tell him before he 
starts, he is the right fellow to go up against the bumps 
that come later and to survive them, 

As for there being no chances for a small shop today, 
don’t let them get away with that! There are 15,000 
small machine shops in the United States today, and if 
ten times as many small shops failed as do big ones, it’s 
hecause there are twenty times as many of them. 

The trouble with all of us is that we have a good ear 
for bad news. As soon as Mrs. Jones gets a divorce 
r husband, the reporters are after it, but they 
Mrs. Smith 


Many a small- 


from he 
don’t 
darned her hustand’s socks for 40 vears. 


rush to get a column of how has 
shop owner carries the key to his own cash box, whereas 
in the big plant they appoint a board of directors to keep 
tabs on the president ! 

The plant that starts big is the exception. 


that started big five vears ago are still in business ? 


How many 
Pve 
seen a good many successful plants, and 99 out of 100 
of ’em started with the boss wearing overalls. 

It’s really a big handicap to start any other way. Na- 
ture puts us into the world as babies, and makes us learn 
aus we A man who had to begin life at the age of 
20 vears wouldm’t know the difference between carbolic 


yrow. 


acid and castor oil, and some of the ready-made shops 
domw’t know the difference between efficiency and defi- 
clencey, Which is just as dangerous. 

The secret of making a little shop grow is to keep plug 
The owner of a big plant asked the man how he 


ving. 


was getting on, and the department head replied that 
he was plugging along. “Yes,” answered the boss, 


“And if you don’t keep plugging, Pll plug you!” That’s 
what Nature does to us if we don’t keep at it. 

The small-shop owner does not have to put on style. 
If things go wrong he can go home and kick the eat 
around the kitchen, whereas, if a big-shop owner did 
this, the cook would quit, and the front hall would be 
too full of china vases and Italian marbles for this pur- 
pose, to say nothing about the shock to the butler’s feel- 
ings. The small-shop owner can look forward to increas- 
ing his business in much greater proportion than can 
the big-shop owner, and if his foot slips, he hasn’t as far 
to fall. So really, there are compensations for the small- 
shop owner after all. 
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Bushing for a Loose Pulley them with a 











= anished with a noise. suflicient 
ihe iiitustration shows a method ol bushing a loose ‘ , ry 
. ; Bae shop of its exact location. Ther 
pulley so that it will stay 1 “ood Slay ndefinitely. e wl _— 2a l 
ah _ ae ° ol wheels falling or ro 
(he method is not new, but repairmen realized how oo 
. . . . ° ‘ ! ‘ —_ fan’ — ’ 
efficient it is, they would use it preference to a solid 
et ° show! Tie i 1} Vis t 
bushing. , 
? he ste order te MoO ren 
lhe bearing bushings A should be made of bronze. and ' 
: he arrangement telt a large al 
should be an easy running fit on the shaft B and on, ; 
a ; ne thachine am Tie nus ai YT } 
the hub C of the pullev. This gives a double bearing 
, ~ 1 mn 4 mLlidiil vi 
with the metals crossed in each case. The number, thick t+ all 4is 
i cieny ) } Lr T 
Hess and width ol the hearing bushines would. of course. , = 
- we avatilabl i) nh w 
depend on individual condition <—_ 
wales ( ( > Tine rere ! “eT 
lhe retaining bushings 22 can be made of cast ron, ! } 
ihe rain shown 1 t 
<2 , ry S ft. a { 
a 
i were set to the ’ |» , 
i : 
; D~ZAfALAlA yD } wssihl oO remove 1 a 
B rOOVe . ~~ j ecome necessal to « ir 1 iF 
; ul i” tin ! lel iil vere 
T 4 " 
VL | | i os ) | over thre IhosTs Cs 
t é ( te i rritciatle TX 
: wht, alter Which pins were ete 
cD 3 ~ il re ( ] tT. l) i 1 7 i} 
BUSHING ror A Loose PuLut leneth was about 21 it. ar t te 
evseater, Which was plac it 
bronze or steel. They are a drive Coin the hub al As the wheels cami 
0.010 to 0.015 in. clear of the shaft The dope « ) oe farther end hei place 
should he provided with a locking device t etain 1 an 
cover, In any case where the pull Is locate xO 1 ats 
from the end of the shaft as to ike Thre on ole ol : 
practicable, the cup may e ScCTeWe tive ib 7. ( ' (‘i 
pulley. Collars for keeping the pull wOsition 
the shaft are not shown. . a 
U lel ] : ] | What 
Pullevs bushed by this met ent 
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Storing Flywheels 
The 


rather a 


lar re os 


As soo 


storing and handling of flywheels of 


Is vexing proposition at the 


Dest, 


as they are all nicely stacked against some 
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The 18-in. size is round, straight and true its entire 


leneth: the TY-in. size is also round and straieht. but 


while it runs nearly perfect at 2, it runs out nearly 0.020 
in. at “A eradually running out more and more from 
Nt kK 


These pleces wer eround hy al thoroughly experienced 


man, who has eround many like them before.  Thiey 
vere completed at one setting without bene removed 
from the erinder, \ wood rest Was used Ol} the 13 Lit. 


size, and strangest of all, this part was finished first, the 

larger and shorter part, which runs out, being finished 

last. 
Will 


produce 


tell us what conditions could possibly 


SOMCOTEC 


these results 2 


K. Tl. CrumMrine. 


\\ indsor, \ is 


Am Interesting Model of an 
Imteresting Car 


exhibits at the exposition 


\mong Lin 


Salli 


vovernimenlt 


: ' } ~ 
Irene mco there will be a model of the rathroae 


Ne National 


Kie, | shows the 


testing var of Bureau of Standards. 


lhiowie with the rool a 


«car removed and the crane in the car ready for trans 
ortation, while Fig. 2 shows it with the roof on but om 
side removed and the crane extended, the hor rT 
Out a we i@lit. 

Ih the actual testing of track scales the ca Is Operate 
as follows li is brought near the end of the scale Its 
vasoline-driven generator Is started, 
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with an automatic reversing switch which reverses its 


direction of travel at any desired pomt. 
This 


\. Il 


model, as well as the original ear. was built by 


at his Glenbrook laboratory. 


A. H. 


Kimery 
KMERY, dae. 
(lonn. 


(rlenbrook, 

Copper Lining Hydraulic 
Cylinders 

The 


brought to the shop to have copper linings fitted in them 


iiustration shows one of two hydraulic cevlinders 


The cylinders were 8 in. bore and about 4 ft. long: thy 


: 5 
d] 
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Corvrern LINING Hypratiic CyLinpers 





the end doors are opened and the eran 











Is OX naded 1y\ “hi ¢ lectrr motor-ari 


The 
lifts and 


SCTOCW, mortal driven host Thy 


curries ouf the tour-wheel 


miotol driven tl Te anid deposits iT 


The rie 7 His Is ru onto thre = vie 


and werehed. It is then returned to 


! 


the end of the car and one or more o 


rts are placed Lipo 


standard wel 


t. after which it is agatn run onto t 
thi 


scale and weighed. In 4 


the 


S Dihher, 





ty\ CODpPAPinhye 











Mopen Car wrrit Wetoitrs mm Pract 















the standard weights put upon it. th Ih 
Hecuracyv ol the senle is te sted, 

In the model shown in the illustra 
tions, which is built to a seale of one 


twelfth. it was Tmopracticable to tate 


the crane or the hoist motor-driven, | 


the wereht-carrving truck Is driven Dy 


botor, \ LF 


also lmpracti 


small P10 olt soline @] 


ine and generator were 


thle and a small transformer was put 


in other place to vive LO-volt current 


or the livhts. 



















The weights were made exactly 5 at 
Il, Ib. respectively, representing thre Ce 24 
10.000 and 2500 Ib. weights used on 
the large car. As there are eight of 1! lirger weights 
nd four of the smaller. this gives a total o 1+) Viile 
wis to be carried by the truck. The other details o 


secn from the tlustrations. 


readily 


11 Is intended to exhibit this model In connection wil 


model ofa rathroad track seale and the truek is provided 


The Crane 


EXTENDED ReEaby To PLACE A WeEIGII' 


Cols 





nings were furnished in seamless tubes S in. im 





side diameter and about loom. thick. 





used, At A ois the 
fitted 





he ustration shows the tools 





inder. The two substantial castings /? were 






with feet movable to and from the center and with four 









tscrews to adjust the sleeves ( ‘Two setserews in each 
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casting had locknuts, so that the bar and the sleeves could 
be removed and put Dack 1D place with the certainty that 
At DP) is a plain disk turned 


to slip into the evlinder and bored to fit 


the center had not changed. 
the bar. It was 
ear each end Ol the 


b 


sa ring placed as 


then split and the halves were placed 1 
the ( 


cvlinder ‘to center the bar whil 


| Ate 


sleeves ¢ 
tiv 


Laps ana the 


were belhg adjustec 


footing lol 


shown to provide a 


The sleeves ( 


clamp at that end. 


were turned about 14 in. larger than the 


outside diamete ol the copper tubes. he lowe! ends ol 
the cvlinders were tapped for 314-1in. pipe plues so that 


we were able to use a 3,%,-in. shaft whicl 


fer the boring bar. The boring head was a sleeve about 
iM in. diamete ly fin. long, and was held in place b 
a setscrew. The tool was round steel, also held by a set 
screw bearing on a flat spot on the tool. 

Two cuts were tak nh, so that there Was no @XcCessIV' 
stress on the tool. The ast cut lett a square shoutder al 
the end ol the bore. The cyVvilnders were hell mouthed il 
trifle to avoid scraping any lump that might be on th 
tubes. We found that the tubes were not pertectly ro nd. 


and it required some guessing to t 


When a 


just What size to 


bore the evlinders, evlinder was bored, th 


( mii 
and the sleeves we It removed aha the tube coaxed mto 
place with no great difficulty. Then the bar was put back 
with the roller rig F in place of the bor ne head: the oll 


(; Was of Too! steel IM ished and the 


The 


Coriers 


rounded, 


roll was put throu six to eight times 
with a feed ol nboutl le h.. De sel ta little each trip 
by means of the wedge. 
The result was a surface rOolistye eaomtrror. 'T 
tubes lengthened about Youn. during the operation. 
Kk. S. NEWTON, 


Milwaukee, Wis 


A Collar Support for Straddle 
Clamps 





When a straddl clamp, used for holding work down 
on a planer or milling-machine bed is unfastened from 
the work, It Is Usua l\ pulled lane K and halanced on the 
blocks at one ¢ na, Ol = laid on the md or ti rown to tl 

“noe 
—~ 
it 
mi 
i 
a 
a 
Py tal - 
iif i} Lie 
A CoLLaAn Suprvor’r ror STRADDLE CLAMPS 


floor. The washers on the bolt drop down and must be 


picked up eacl the straddle is replaced 


tin 


eplacing a straddlk 


This operation of removing and 


» the washers takes considerable time: 


id] 


Mii’ 


clamp and picking u 


this is espe ially noticeable when several of these stra 


clamps are used to bolt down the sides and ends of the 


work. In the accompanying illustration is shown a su 


gestion that can be used in many instances, which saves 
time and, besides, facilitates the operation of strapping 
dow! work. A co lay | s fastened to the bolt B just 


«low the straddle ¢ 


Whe Tike 1 ~ oosened. 1 


clamp is drawn back and the ¢ sted on the collar 
is shlown in the dottes ex 
JAMES E. Coonry 
Hartford, Conn. 
a3 


A Babbitting Fixture 


A babbitting fixture for a cast-ii WON shown in the 
illustration The box A to be babbitted is slipped o1 
he stud, or short shaft, Bt it rests on the asbestos wasly 
(’, the screw J) securing it in the fixture Phe box is cel 


ered’ in the 0-deg V-blo rhe ( ita ( fie 
rv the s F 
ha shhatt BR Wi iil i ! Thre int {, 
if a vill erayp lk | ( "> ited bhhct viv 
F 
= E 
- ] f 
CS }) Ip ( } 
a Ef y, 
—— 
J 
4 J 











Co wae 











\ Barner N¢ | ' ' 


+ { rew i) s Tine ‘ ( ie mbbitt meta 

noite state = po i tiv iff win vr’ 

lites ron hing out b the asbestos hel | ‘ wo\ 

ter being babbittes s ren roma the \ture, reamec 
ste —}Mol re ~ ‘ 


Everett, Mass. 


Imclosing Electric Motors 


In installations of electri 


motors 1 s Otel requires 
it tive " mrotectles Corni trie le ects st. and pel 
" ‘ tact ) empl Pe. | ( ~ j negthy ) \\ ] 
“ — 2eCCOTD te = Th quip 1 I vil COVGTs 1 
close nto the ¢ 1 ora ets, these ( rs be eithel 
the grid or t il] nelosi types s col thous 
lV I qu rt 
While this method affords full protection to the le 
the mote mynd prevents contact t urrent-carrvil 
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parts, it is open to the objection that, when fully inclosed, 


The motor has to ln built onoa larver Prabmne, and COrLSe 


que thy, Is more costl than an open motor of the 


and heat accumulates inside faster than it can be radiated 


rom the outer surface of the motor. The result is an 


abnormal increase of temperature, and to obviate this a 


lareves frame is usec, It car he seen that this is equivalent 
lo taking a larger motor than is required to do the work. 
reduced output. But even with this 


fully 


il Lory rature rise of GOS to 77 dee. On 


running iata 


inerease im size. the iInclosed motor will ha 


above the oper 


TVvpe, 


, COVeTS,. does 


\ motor fitted with grid, or semi-inclosing 


not usually require a larger frame than the open motor, 
but its temperature tnerense will be 50 dee. or more bieher 
than that of the latter, due to partial cutting olf of vei 


tilation, 


The accompanvine illustrations Show methods 0) 


clos motors, by whicl protectiol lo Doth totor aha op 


erators is eflictently secured. In one case (Fie. 1) a 


riamework of wood, fitted with glass front and sides, is 


This readil permits of Inspection of the mo 


employed, 
noted. The 


tor, and its operation at all times may in 


Lack ol the cover is left open so if may easily he moved 
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same 


This is due to the fact that all ventilation is cut off 
] 


Vol. 42, No. 2 


Low-Cost Wood-Turning Tool 


In the uptodate pattern shop each wood-turning lathe 
should be equipped with a slide rest and a more or less 
complete outfit of turning tools. These tools, as usually 
made, require much costly stock, and for a tool such as 
| require good blacksmith work in the 


Mhis 


shown in Fig. 


forging and great skill in the tempering. tool is 
difficult to sharpen and easily broken, 

‘To avoid the trouble experienced ih keeping this tool im 
It has 


proved to be quite as efficient as the one it replaced and 


@? 
fl 


“rood order, the one shown in hie, 2 Was destened. 


FIG.! 


. em 
\y 
y 
FIG.2 eter Cutts 


Woov-Turntinc Toots ror THE PATTERN MAKER 














Kia. 1. TNenostne wirtt Woope~xn Frawes 
rons position over the motor, This openn iso serves 
| Mm eNIL tor vw heated arr. The top is itt red and ren 
« raised when additional ventilation is desired. Cleats 
‘ the floor serve to assure the cover always faking its 

per position in relation to the motor 

In Fie. 2 a cheaper form of cover is shown. but one 

his not less efficient The framewor Is covered o1 

<ides with sheet troy 1! Thre ont {1 ri Wit 
ertical slats.  Tnspection « the motor may be mac 
through the latter. ake the former t pM, the bacl 
perry and the Toy Thier m’ Talis I") =~ Type ol over, ¢ 
account of the ope: rout, perhaps affords 1 better cir 
lation of air to and from the motor than the forme: 

Th chet « mstcderatiol l [ie lise Or covers is that 
means be provided for escape of the heated air from thi 
otor, If ventilation is not interfered with to a ereat 


\tent,. the hotor does not have to ly al 


inclosed in this manner than when running open 


ALAN M. BeNNert. 


Westtield, N.Y. 





CovERING 


will cut equally well in either direction, which ts a de- 
old tool. It 


can easily be sharpened. All of 


is also much more 
this tends 


ided advantage over the 
durable and 
the Work. 


to inerease the qualitv and the quantity ol 


The holder Was made of tool steel, put not hardened 


The Clap screw Was fitted to the tool-post W reneh 
The roughing cutter was made by turning up a cyliid 
of such diameter that it could be sawed into six segments, 
wh of which would, without further finishing, fit th 
rolder The length of the cylinder was approximately 
the same as the diameter. The skivine or finishing tool 
was cut from Yg-in. bar stock of the necessary width 


Lele rs, 


With 
tools, right 


designed ho cutting-off or parting 


suitably 


and left shouldering tools, flat chisels and 


adapted for turning wood and requiring lit 


ormed tools, 
tle or no blacksmith work, except in the tempering, could 
be made up for much less than the hand-forged tools. 
Rach of the latter uses up from li, to 4 Ib. of fine too! 
l with a 


Bridgeport, Conn, r. \ 


heavy initial outlay of labor. 


Barrows, 

















AMERICAN 


January 14, 1915 





TT TTT 


MACHINIST 


UUNUUUALESUQUUEGAAUUTOANAAEOOAAULSONOUOAAAA VOGAL UREAMADUGAAAUAEOUOA CALL LGTIA 00S COPED RAMAYANA 


Discussion of Previous Question 
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Grinding Fixture for Inserted- 
Tooth Cutters 


In sharpening large face mills in ordinary cutter grind- 
ers, difficulty is often encountered, especially when the 
diameters of the cutters run up to 12, 14 or 16 in. To 
make a success of such grinding requires rigid fixtures. 
To take care of this economically and at the same time 
handle cutters of smaller diameter, the accompanying fix- 
ture was designed and has been found to give satisfac- 
tory results. 

Referring to the line engraving, . 
ing forming the base, and is planed on the bottom to take 


1 is a gray-iron cast- 


1 
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GRINDING FIXTURE FOR INSERTED-ToorH CUTTERS 


the two locating keys B. The upright is planed on its 
front face for the head block ¢ 
jing bolts dD. The elevating 
handwheel F, which is used to bring the cutter teeth into 
proper relation with the grinding wheel, is attached to 
the top. On the forward the head block C is 


fastened the swivel head G, having a circular T-slot cut 


and drilled for the lock 


screw &, operated by the 


face of 


in its rear face, which is free to move on the boss on the 
forward face of the head block. The part is clamped in po- 
sition by the locking bolts D. The cutter arbor // is pro- 
vided with a spring on its bearing diameter for end ten- 
sion and adjustment. Several arbors are supplied to cower 
the range of cutters required. 

For the Becker-Brainerd, the Brown & Sharpe vertical 
and other millers using large inserted-tooth cutters, this 
fixture has been found to be economical of operation and 
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a cost reducer, especially in automobile work, where larg: 
numbers of cutters are used. 
C. F. ScrRIBNER. 
Hartford, Conn. 
Reclaiming Drilling-Machine 
Tables 


In his note on drilling-machine tables, Vol. 41, p. 997, 
Victor S. Brook is well within the mark when he says that 
50 per cent. of the machines in use are in an unsightly 
condition through carelessness in allowing drills to cut 
the He attributes carelessness to the 
operators, and in a measure he is right. But I believe that 


into tables. this 
the foreman in charge is just as negligent as the men 
whom he allows to mutilate the machines 

There are some forms of butchery which even the most 
careful foreman is unable to prevent; for instance, allow 
¢ a boring tool to run through the work into the face 


cutting into the jaws 


il 
of the chuck or the lathe spindle 4 


of the planer vise because it is less trouble than changing 
the piece, alter the man finds that he got it a little too low 
at the start: sinking an end mill into the miller table for 
the the f the 
holder until the little chip it tears off must climb up a 
from the work, because it is too 


Another 


an absolute disregard for 


same reason: erinding top of a tool bit in 


straight wall to 
much trouble to set it out and grind it properly. 


get away 


way in which some men show 


the rights of their employers is by allowing the light 
to burn at the vise for hours at a time while working else 
that thev turn it olf at home the 


are through using it. 


where. It is a safe bet 
instant the 

These and many other similar abuses may and do occur, 
foreman may be in trying 


for the 


no matter how conscientious a 


to safeguard his employer’s interests, reason that 
it is Impossible for him to see what every maa is doing at 
any one time. 

The drill table problem, howe ver, can be solved by i 


holes whi l) are not 


little care. If the “cub” is drilling 
supposed to come quite through the pLrece, a vl he Is Yau 
ing the depth by that little chip which the oil ts holding 


the drill, it move while he is looking 


ora spot on the floor why re Tobacco juice will not he too 


side of may 


on thy 


conspicuous, with the result that there is a neat little ex 


right through his piece. 
Oh no! Now. a 


few plates of cast iron about 5g in. thick, planed on both 


cuse for the next man up to go 


any deeper. 


I 


Of course he won’t make it 


sides, of varying sizes to suit any work, are much cheaper 
than drill tables to cut into, and if placed near the drills, 
with the understanding that no excuse wil! be taken fo 
drilling anything where it is possible for the drill to run 
using the 


through the work, without a plate under it, 


will prove to be a prevention, which is better than a rem- 
edy. 
Some time ago we found that the cireular table of ow 


radial was out of level about ss in. The trouble was in 
the bore of the arm in which it swings about the column 


We tightened all the clamping screws a:.d leaving the 
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rail so we could just move it around the post and using 
an end mill in the drill socket, we faced off the table, 
getting a first-class job. Of course, if the table should 
be turned from the position in which it was faced, it 
would again be out of true. We never found it really nec- 
essary to do that, so we secured it by putting a taper-pin 
dowel in the arm under the table. 

CuarLes P. DuNN. 
Norwood, Mass 


Numbering Shop Drawings 


Mr. Tate’s filing system, as described in Vol. 41, p. 997, 
is interesting, and in reply to his request for a descrip- 
tion of other methods I submit the system which I have 
used for a number of years, although it is not original. 

Each line of articles manufactured is given an identi- 
For instance, A, steam pumps; B, centrifu- 
gal pumps; C, steam engines, and D, air compressors. 

Now, we will start in with a 6-4-6 steam pump. The 
part number of this pump, complete, and also the as- 
sembly drawing number, will be A-100. Each detail 
is drawn on a separate tracing and lettered in the A-100 


fying letter: 








[ THE JOHN SMITH MANUFACTURING CO. | 
= STANDARD SHOP LIST ; 
All5 _|arricue Steam Piston Head Assembly - 6 4-6" Steam Pt mp | 
PART No MAT'L [No] NAME OF PART ISTANDARD| REMARKS | 


. $ — 
Steam Piston Head 


| In 9 Fandris 
| |N I foundry 

/| Follower | 
} + 
' 


ne 
\AlI6 
| 


Piston Head Plug ‘4 Std Pipe| 


Piston Rod 


| 

| | | 

fie / | Follower Nut / Std Hex. | 
ERE Sr akon inne 








pew NO ANE _ SIZE 9x12" __ J 
ARTICLE _Steam_piston head for 6-4-6 duplex _ 


steam pump 


| MATERIAL MunnER REQD| WEIGHT COST 
Ch. 2 2/ LB $ 





0.94 

















Vet F 4 
DRAWN BY UEP _____s parE _4-9-/3_ TRACED 30 
| REMARKS — _ 
| — — ————— _ 
Fig. 2. Drawine-Room Carp 
series. Each minor assembly is also lettered and num- 


bered, and shop lists and cards for our drawing-room files 
are numbered accordingly. The shop list is shown in 
Fig. 1, and the drawing-room card in Fig. 2. 

All shop orders are made out by the engineering-depart- 
ment clerk. When he receives an order for a 6-4-6 pump, 
he calls for one pump, No. A-100. The shop upon re- 
ceiving that order refers to tts shop list No. A-100, 
which has each part listed under its proper number, as 
well as the number of parts required to make up the 
assembly. ‘This method is clearly shown in Fig. 1, which 
illustrates the manner in which the minor assemblies are 
cared for. : 

When the part numbers run to A-199, we then take 
If either of two 
water 


our next part number A-1000, and so on. 
different designs of any one part, as for instance 
end valves, is to be furnished, both designs are given the 
same number, with an identifving letter affixed. 

As detail is number 
is used for the drawing, the pattern, and the part. This 
is one of the greatest advantages of the system, and ob- 


each on a separate sheet, one 
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viates the necessity of carrying a different set of pattern 
and drawing numbers. 
The drawing-room files are cross-indexed, so that a 
drawing may be located by either its number or name. 
I. D. Hortor. 
Dayton, Ohio. 


“s 


References vs. Texts 

The discussion of “References vs. Texts” by E. H. 
Fish, Vol. 41, p. 1010, contains some valuable criticisms 
and hints that writers on practical engineering subjects 
would do well to consider. 

Many times I have experienced exactly such annoy- 
ances as those referred to by Mr. Fish, and I have often 
wondered why authors did not put their work in such 
form that it would be equally valuable as a textbook and a 
reference work. 

In line with what has already been said on the subject, 
the following is offered for consideration : 

There are some symbols which seem to be generally 
adopted by all writers of English, among them r.p.m., 
bhp., ihp. g.. I. Would it not be well to have 
a committee from some engineering society extend the 
This being done, the 


and so on. 


list of symbols and standardize it? 
standard could be followed by all technical writers. Doing 
this would give all readers of engineering subjects a new 
time-saving equipment and there would be no further need 
of spending time looking up the meanings of such sym- 
bols. 

But until this can be 
lish for himself a list of symbols, and once having given 
a symbol a meaning, should not change that meaning mm 


done, each writer should estab- 


the same book or article. 

Where custom has not fixed upon a symbol, it would 
he well to avoid Greek letters, which but few can pro- 
nounce, and to stick to the characters found on any stand- 
ard typewriter. A comprehensive and intelligible system 
of notation could be worked out by the use of capitals 
in connection with lower-case letters. Thus, for example, 
if D represented diameter, Dof could represent the outside 
diameter of a flywheel; Dmf, the mean diameter of a fly- 
wheel; Dep, the diameter of a crankpin, and Des, the 
mean diameter of a crankshaft in its bearings. In this 
Wav a symbol would stand for one specific thing and for 
nothing else. 

To increase still further the utility of a textbook, there 
might be an appendix tabulating in alphabetical order all 
of the symbols used. 

In addition to this, if all formulas in the text and all 
equations empioyed in the derivation of such formulas 
were given the same key number-and were provided with 
sullix letter, as 1A, a glance would tell which equation 
would put the matter into the most usable form. All of 
the final formulas could then be collected properly in an- 
other appendix, and there grouped with reference to the 
places in the text from which they were derived. 

A treatise so arranged would form a most convenient 
reference book, and at the same time would provide an 
easy means for checking up the reasoning upon which the 
deductions were based. 

G. M. STROMBECK. 

Moline, I. 

| In this connection it is not amiss to point out that the 
American MACHINIST avoids all Greek 
which has a definite reference.—Ebp1Tor. | 


letters save 7, 
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HUUULANTAAAN UCN ENNNETNT TIEN 


ul 


TUNE 


TRAIT TTTTTTRT TELAT mere ner TTPO 


Maury, at that time a junior naval officer, wrote a conspic 


ndex uous series of articles under the pseudonym of “Harry Bluff,” 


r . _£ , . in which he severely arraigned the Navy Bo; 4 
The index for Vol. 41, July-December, 1914, fs now 2% wg ioe — vy Beare. on the tee 
. . Congressional hearing on the proposed reorganization of the 
reacly. A copy can be secured for the asking. Navy Department, the chief constructor refers to Maury’'s 
recommendations as follows: “It will be observed that the 


= , ——e . ‘ ni : —" System advocated by Maury had as fundamental features 
Export statistics o! metal-working machinery from the first, the concentration of executive authority and responsl 
port ol New York during November show another high bility in individuals; second, the establishment of lines of 


record. The total is $1,657,318. Seven-eighths of these demarcation between the spheres of authority of the various 
: “ bureaus in a logical and consistent manner, so that the 


exports went to the Allied nations. Great Britain’s necessity for concurrent action, with resulting danger of 
share was $895,858; France’s, $355,899; Russia’s, $234,- disagreement, would be reduced to a minimum. For instance, 
~ & Ty . . . * -e mn it was proposed that the Bureau of Construction and Repair 
bY. » 3 Ise ‘Ae » S 18S Sl. bal | ot = » ; 

4. Phe total ol these thre items 1 51 156,511 Phe should have entire charge of the ship until it was launched 


next two largest items are $55,114 exported to Sweden, and in that day ships were practically completed when they 

and $25.924 sent to Denmark. were launched The Bureau of Equipment would then take 
. pee , ; — . charge, supply the men and fit the ship for sea The guns 
Statistics are not available for the other United States of those days were on carriages which were independent of 

ports, but when they are received, it is probable that the the hull, so that the Bureau of Ordnance had simply to put 

total figures for the months of October and November them on beard, and so on 

will reach the sum of about $4,000,000, or an average’ the work of the Navy Department, following in general the 

of $2,000,000 per month. ‘This is the highest record that ideas advanced by Maury. The original plan was logic 


, é . but unfortunately it was not adhered to As ships of war 
an American metal-machinery-building industry has ever, a : 
° e became more complicated, additional bureaus, such as the 


In 1842 Congress established five bureaus for handlir 





reached. Bureaus of Steam Engineering and of Equipment, were es 
tablished ind the responsibilit fo the construction and 
¥ repair of vessels, instead of remaining under one head, was 
divided among several With the uivent of teel ships, the 
. * bd hull structure and most of the auxiliary machinery rer ined 
Reorganization at the Norfolk [lt structure and most of th + a “ 
unde the surreal Oo onstrus¢ ion in¢ cepatll é prope ims 
Navy i ard machinery was handled by the Bureau of Steam Engineerins 
ind the guns by the Bureau of Ordnance Meanwhile these 
rr Y 9 , ‘ . 
The Navy Department s general order of Dec. 21, 1914, separate parts of the vessel, instead of remaining separate 
opens with the following paragraphs : ind distinct, becan e¢ amalgamated into one complex whole 
d : coe mounts for guns, for example, becoming an integral part o 
1. This order relates to the organization and adminis- the hull structure, as in the case of the modern turre? 
tration of the Norfolk Navy Yard, and will go into effect Rach of the bureaus had at each navy yard a sepal 
on Jan 11, 1915 rhe intent of the order is to obtain a industrial plant of its own for handling its work in ope 
distinct separation of the industrial from the military work, ‘om This led to the absurd condition of four or five fou 
to insure individual responsibility to secure undivided au dries, machine shops, et: oe h yard. These bureau p 
thority in the conduct of the military and the industria! work had this merit. however, that they provided for a conti 
and thereby to obtain increased economy and efficiency flow of responsibility from the inception of the work in 11 
2. The commandant Ww iN have charge of the administra bureaus to its completion in the yard 
tion of all military activities in the yard. The relations be- 
tween the commandant and the industrial department of the Beginning with 1906. the Hon. Truman H. Newhber 
yard are intended to be similar to those now existing be- er 
tween the commandant and the naval hospital, marine bar- at that time Assistant Secretar of the Navy, began 
racks, etc. correct the excessive duplication of shops by consolidat 
3. The position of industrial manager is hereby created ;' : eo 
4. The industrial manager will have charge of the ad- Simtar ones im eaen ira, This arrangement par'ly 
ministration of all industrial activities in the yard broke up the undivided control of each bureau over 
The former chief constructor, Naval Constructor R. M. work. The condition then presented was that each bure 
Watt. was ordered to the Norfolk vard to put this order i] a representative in the vard in the person of ft! 
into effect, beginning Jan. 11, and reorganize the indus- — officer in charge of its manufacturing and repair depart 
trial work. ment. hut ea hy one of the ~« le partments had to do work 
To understand the significance of this order, which pro- for the others, for the reason that they were not complete 
vides for the reorganization of the industrial work at the in themselves. When a ship was being built or when a 


Norfolk yard, it should be understood that under the vessel came to the vard for repairs. all of the vard depart 


present organization of the navv department, in so far ments, or nearly all of them, worked on the job conew 
as concerns industrial work, there is no such thing as 1 rently. The military commandant of the vard was su 

dividual responsibility and undivided authority. The posed to coérdinate the work of the various departments 
rrineciple of individual responsibility is so well recognized In 1909, when Mr. Newberr was Secretary of the 
in civil industrial establishments that it is difficult for Navy, all of the separate vard departments were consol! 
many to understand how such a state of affairs could have dated into one industrial plant, with a naval constructor 


been brought about in the industrial work of the navy. “ws Manager, and the consolidation of certain portions of 


The matter is quickly cleared up by a survey of the history the work of the technical bureaus evidently was contem- 





of the development of the present organization. plated, thus partially returning to the original plan in 

From 1815 until 1842 the Navy was administered by the endeavor to secure individual responsibility. Unfor 
Board of Commissioners, consisting of three naval captains tunately. this organization lasted onlv a little time after 
This board was military, but had charge of all the activitie . : 
of the department About 1840 the illustrious Matthew Mr. Newberry left the department, and was supplanted 
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by the so called Meyer system, which divided the manu- 
facturing department in each yard into two divisions, 
with some additional modifications in the way of a sepa- 
rate accounting office, ete. 

The hull division has charge of a certain group of 
shops, mainly relating to hull work, and is officered by 
the of naval The other division, 
known as the machinery division, has charge of the other 
that is, the machine shop, foundry, pattern shop, 
This division is 


corps constructors. 
shops : 
copper shop, pipe shop, and boiler shop. 
managed by a line officer. The general management of 
both divisions is vested in the military commandant of the 
navy vard., 

Neglecting the question of whether a line ollicer tem- 
porarily detailed for duty on shore has the requisite train- 
ing or experience for handling industrial work, it should 
Lhe noted that individual responsibility does not exist, for 
the reason that one of these divisions has to do work for 
the other divisions, and that each division does work for 
different Further, both divisions work 
on the same ship concurrently. The naval regulations are 


several bureaus. 
significant on this point, for they state: 
The 


visions 


the several departments and di- 
are the agents of the commandant 


bureaus, but 


officers in each of 
of the navy 
in carrying out the 
of them shall in any 
tive of any particular 


yards 


work of the several no one 


sense be considered as the representa- 
bureau. 

The construction corps has advocated: First, the sepa- 
ration of the military work in navy yards, and in the 
navy department, from the industrial work; second, the 
placing of the industrial work under the control of offi- 
cers who make this their life work, as is true in the case 
of the construction corps—a larger technical corps to be 
formed to handle the industrial work of the navy, using 
the present construction Corps as the nucleus; third, the 
consolidation of all of the industrial work in each navy 
yard into one independent industrial department, just 
as the naval hospitals, marine barracks, ete., are independ- 
ent of the interference of the military commandant in 
their internal administration. 

It would appear that Secretary Daniels is convinced of 
the logic of this plan, and it is even understood that he 
offered to appoint naval constructors as commandants of 
the yards. The constructors, however, did not advocate 
the mixture of industrial with military work, and rather 
than take command of the entire naval stations, have 
advocated that they be given only the management of the 
industrial plants in the yards, which is the work that they 
are skilled in. 

The significance of the general order providing for the 
establishment of such an industrial department at the 
Norfolk Navy Yard is now apparent. The fact that this 
work subserves a military end does not make it military, 
and there is every reason that it should be handled as in- 
dustrial work is handled elsewhere in the United States. 
It will be interesting to watch the development of the 
project at Norfolk; there is reason to believe that the re- 
organization will be attended with great success. 

Naval Constructor Watt, as manager of the yard, will 
have the assistance of Lieutenant-Commander H. E. 
Lackey as engineer officer, of Naval Constructor W. G. 
Du Boise as superintendent of construction, 
Naval Constructor G. S. Radford as shop superintendent. 

Following this success we hope all industrial work 
of the navy will be put on a sound business basis: 


First, as regards personnel. The military work should 
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be separated from the industrial work throughout, and all 
industrial work placed under a construction or technical 
corps built up on the present construction corps. 

Second, all of the industrial work at each navy yard 
should be consolidated under one industrial department 
under a naval constructor as manager, following the 
organization at the Norfolk vard. 

Third, there should be provided in the bureau of con- 
struction and repair of the navy department an office 
for the control and operation of these industrial depart- 
ments. 


* 


Success and Size of the Shop 
It is sometimes said of a man: “Jones is a very suc- 
cessful manufacturer—look at the enormous plant that he 
owns. 

A good deal depends on how we define success. Even if 
it is defined as the ability toe get dollars, while Jones may 
get nore dollars than Smith, who runs a little plant up 
the street, he may not get as many dollars per man em- 
ployed, and on this basis his success may not be as great as 
that of Smith. 

The most successful surgeon would not be so called be- 
cause he charged the highest fees, but because he had the 
His reputa- 
tion, however, would total 
number of cases, since if he operated successfully on one 


largest percentage of successful operations. 
also be based somewhat on 
patient and then retired from the profession his percent- 
age would be 100, but it would not establish a reputation. 

One of the most successful shops in this country boasts 
of but a dezen machine tools and covers but a few hundred 
square feet of floor space. It has been owned by one man 
for 20 years, and he has not wanted it to become any 
bigger than it is. If it were any bigger, he would feel 
that he could not put on overalls and get right down to 
work himself, which is what he likes more than anything 
else. He set out to have a shop of his own, to turn out 
good work and to make a comfortable living, all of which 
he has accomplished. Success to somebody else might 
mean sitting behind a mahogany desk with brass trim- 
mings and pressing buttons for reports from the shop, but 
to him it means getting his hands dirty and his face, too, 
when necessary. 

Incidentally, while not owning a share of stock outside 
of his own little concern, this man is the founder of many 
of the large industrial plants in his city. He has had a 
habit of teaching his men to think, which, by the way, is 
dangerous if you wish to keep them. A number of them 
after attaining this accomplishment started into business 
for themselves, some reaching money success, some size 
success, and one or two quality success, but none of them 
rivaling the “old man” in his particular success field. 

After all, success is really doing what you set out to do, 
whether it be to make money to or paint wonderful pic- 
tures or to rob a bank. The popular notion of it is rather 
It must be modified by the characteristics of the 


hazy. 
A successful bull-dog 


individual whom we are measuring. 
would make a rather poor showing as a canary bird. 

How’s this for an attempt at a definition of success 
for the shop owner? Making friends of our customers 
through the quality of our work; friends of our workmen 
through the quality of our treatment; and as much money 
as we can without loosing the pleasure of living. 

Is it an impracticable combination ? 
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Shaper Feed 
The new feeding arrangement put on its shapers by 
the Queen City Machine Tool Co., Cincinnati, Ohio, has 
so far been applied only to the 20- and 24-in. sizes. One 
of the principal features of the new device is its safety. 
As the change levers are stationary, It is impossible for 

















Fig. 1. 


QUEEN Crty SuHaper Firrep wittt New FEED 





Fig. 2. DETAILS OF THE FEEDING MECHANISM 


the most careless workman to injure either himself or 
the feed. Since the feed is on the return stroke of the 
ram, only two movements are required—throwing the 


front lever in the direction the feed is to take place, and 
setting the amount of feed by moving the other level 
These feed 
The oper- 


along the index plate in the slot shown. 
changes can be made instantly at any time. 
ator is safeguarded, as there are no revolving or oscillat- 
Both levers have a neutral point 
The parts auto- 


ing parts to handle. 
and are self-locking in each position. 


Shop Equipment News 


ULL UEP Wace Weve 


UOCUUAE ANDAR ENCT END UUNA LEELA 





= 


PUP red 


COUUUPTOUEEDTUNETN ANETTA Et Wut 


tion (1 eCcadine, reearad 


ross-rail. Al 


atica tain the 


propel Tah 
ess of the position or adjustment of the « 
in oil. 


Details of 


parts run 


shown in Fig. 2 
the 
vears from tli 


this shaft at B is a 


the feed are more clear] 


where the covers have been removed irom two 


The shaft A is 
shaft. On the 


prin- 


cipal cases. run by bevel 


bull-wheel end of 


short crank. <A connecting-rod ( joins this erank to 
the ratchet-feed bracket D. This gives the osc illating 
novement to the bracket. The oscillating movement. 
however, is constant, and is not varied to make it cateh 
a certain number of notches in the feed el. The feed 


placed he 


ratchet d 


variation is obtained by having a cam disk / 


ratchet-feed wheel /. A pin in the 


side the 


rides the cam in such a way that if the cam is shifted in 
the right direction the dog will miss some of the ratchet 


teeth at the beginning of its stroke. Further shifting of 


the cam causes more teeth to be missed, and so on. UH 


the cam is shifted clear over, t ( does not engage 


anv of the teeth, but simply rides back and forth on the 


cam, and the feed does not work. On the other hand, 1 
the cam is shifted in the opposite direction the feed in- 
creases until the maximum amount of feed stroke is 


reached, From this it will be seen how the shifting of 


the lever G changes the feed at an 1 rit In pertect salets 


The direction of feed is changed by simply shifting a 


which are 


clutch between the two bevel gears shown, 
run by a larger bevel gear from the feed box. The cover, 
with its shifting lever at J and its clutch-shifting crank 
KY, is shown just above the bevel gears. The maximum 
amount of feed obtained is 1% in., and from this, by 16 
changes, down to 0.008 in. 

- 


Tool and Cutter Grinder 
The 


erindaer, 


shows the universal tool and cutter 


Woods Engineering Co.. Alliance. 


Ohio, and previously described in these columns, equipped 


illustration 
made by the 


rolls 
ettil the machin 


the g 


with a Spe ial ext nston head ior grinding concave 


Such grinding is accomplished by 


with the top table at an angle and sw rindin 








IND CUTTER GRINDER 
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head until the wheel is over the center of the roll. The 
amount the top table is swiveled determines the radius 
to which the roll will be ground. The face of the grinding 
wheel is shaped to form a radius of about 34 in. This 
is necessary from the fact that the wheel is cutting on one 
side at one end of the roll and on the opposite side at the 
other end. All the table movements necessary after the 
job is once set is to travel the table longitudinally either 
by hand or power and raise the knee for the correct depth 
of cut. 

In the machine shown the longitudinal and cross-feed 
mechanisms have also undergone changes, so that the 
latter now provides a range of speeds suitable for either 
evlindrical or surface grinding. 


New Swedish Gages 
Drill Chuck Co., 18 Morris St., Jersey 
is placing on the market some recent develop- 
in the illustrations. 


The Gronkvist 
City, N. J., 
ments of Swedish gages 

In the upper left-hand corner is shown a new set of 
four gag 16 and 20 in. long, respectively. These 
are intended for use either alone or in conjunction with 


shown 
es, 8, 12, 


the components of the regular set. 

To the right of this is shown a new type of center and 
scribing point used in the regular holder for scribing 
circles, 

In the lower left-hand corner is shown a new vertical 
type holder used ly some in preference to the horizontal 
holder for testing length rods and gages. 

Next to this is shown a tolerance plug gage and a regu- 
lar plug gage. The larger sizes of these gages are hollowed 
The “not oo” end of the tolerance 
The 


surface and, 


ut to make them light. 
gave is short, as it is not subjected to much wear. 


long to give it ample wearing 


“vo” end is 


further, when worn on the forward end, can be reversed 
it Is 


same standards as the regular Swed 


on the holder, to which held by a nut. The plug 


aves conform to the 
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ish gages, as shown by the illustration at the right, where 
the gages are held in suspension by friction. 

Two new sizes of gages have been added to the regular 
set, but can be bought separately as well, 0.10025 and 
0.10075 in. These two gages permit measurements to 
quarter-thousandths, which was impossible with the gages 
rising by increments of 0.0001 in. 


Automatic Facing Tool 


The facing tool shown, designed for application in the 
drilling machine and miller, operates on the same prin- 
ciple as facing on a lathe. It takes an ordinary lathe-tool 
bit, which can be readily removed for resharpening. The 
facing starts at the center and the tool is fed outward. 
From this it will be noticed that the tool gets beneath 
the surface at the start and breaks the scales away as it is 
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fed across the work. The feed is effected by gripping the 


knurled ring with the hand and holding it, or a pin may 


be inserted in one of the holes in the ring and left to bear 


against the frame of the drilling machine. This oper- 


ates the feed screw which moves the tool across the work. 


On the bottom faceplate provision is made for attach- 
ing a pilot which enters the hole in the boss to be faced 
and the tool. On this pilot thimbles can be 
placed for any size hole. This 
is used where there is no hole. It is only necessary to put 
the drill-pilot attachment on the tool, place it on the work 
and start it. The drill 
remain in position while the facin: 

When the tool is used on a miller or 


steadies 


There is also a drill pilot. 


will make the center hole and 


is done. 

boring mill that 

has a rigid spindle, it is not necessary to use either pilot. 
The tool is fitted with a Morse tapered shank and is 


made in 4- and 6-in. sizes by the Mummert-Dixon Co., 
ilanover, Penn. 
S0-Ton Hydraulic Bending 
Press 
The hydraulic press illustrated was designed for bend 


ing heavy pipe, but may be used for numerous other bend 
ing jobs. Various-shaped dovetailed blocks may be fitted 
to the ram, and the blocks on the bed are easily set at dif 
ferent distances from the center by means of toothed con 
tact pieces. The ram is 6 in, in diameter and has a 9-in. 


stroke. There Is a TACK and PIO, OM rated by means o! 


























30-Ton Hypravutic BENpING Press 


a hand lever, for raising or lowering the ram. The maxi- 
mum pressure is 30 tons, and is obtained by means of a 
hand pump, which has a 5¢-in. plunger with a 31%-in. 
stroke. The height over all is 3 ft. 101% in. the 
weight is 1100 Ib. This press is made by the Hydrauli 
Press Manufacturing Co., Mt. Ohio. 


and 


1: } 
Gilead, 
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Shop Steel Truck 


The steel shop truck shown was designed to be adapted 
for machine-shop work where rough usage is encountered. 
The frame is made ol angel steel 214 Ih. deep and 


One 


iG 
the 
Te steel. 1Moxl box id 


Ih. thick. continuous t shaped piece supports 


made ol 


wheels. The cross-bars are 

















Siorep STEEL Truck 


The truck is riveted throughout with the exceptior 


» bolts that are used on 
The latter are 


The truck shown is the latest addition to the line made 


The quick cle Lae hable wood 1 


handles, reinforced with angle iron. 


, 41 
Vv the 


Kdwards Manufacturing Co., Cincinnati, Ohio. 


~ 


Diamond Holder 


The illustration shows a holder designed to 


dibbohe 


be held between centers of the erinder with the adjustit 
put on the vertical supporting bar resting on the tabl 
of the machine 
This tool is intended for use on production work on 
thy Ol }e t bem tw true I ecl t Yact distane 
om the centers, the mia eter of t 




















DiAMOND LIOLDER 


the time 


Fine adjustment of the diamond to the wheel 


work and saving usually spent in readjusting 


the wheel. 
is obtained by the adjusting nut, which raises or lowers 
the diamond with relation to the centers. 

hetween « 


The holder has a capacity for 4 to 14 in. nN 
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ters and is a recent product of the Gioodspeed-Detroit 
Manufacturing Co., Detroit, Mich. 


os 


ae 


Arbor Press 


The arbor press shown is representative of a line made 
ly the Atlas Press Co., Kalamazoo, Mich. It is designed 
to be especially adapted for automobile factories and re- 
pair shops. 

In general, this machine follows the lines of the types 
regularly built by the same company and previously de- 


scribed in these columns. 

















ArBor Press 


The swinging plate over the opening in the base may 
be instantly adjustable for any size work. The bearing 
on the ram is made long, and the front of the press is ac 


A lock 


so that it may be held in any desired position. 


s provided on the ram, 


cessible from any pont. 


3° 


Double Auxiliary Drilling Hlead 


} 


The illustration shows the latest type of drilling hea 
made by the Sellew Machine Tool Co., Pawtucket, R. I. 
In addition to the two auxiliary adjustable spindles, pro 
vision is made for carrying a drill in the driving spindle. 

When the auxiliary spindles are set in adjustment 
equidistant from the center spindle, all three are in a 
line and in a common plane with the machine spindle. 
The gearing in the head is totally inclosed for grease 
The ball 
ings on the auxiliary spindles are mounted outside of 
and below the spindle bearings themselves. Spindle ad- 
the clamping nuts under 
also serve to clamp the 


lubrication, and is of heat-treated steel. bear- 


justment is made by loosening 
the cups. These nuts 
entire head to the connecting sleeve, which fits the quill 


grease 
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DovuBLE 














AUXILIARY DrittiInc Heap 


of the drilling machine. The plate which carries the 
auxiliary spindle can be turned to bring the spindle into 
position. ‘This head is made in four standard sizes. 


Portable Rapid-Lifting Hoist 


The type of hoist shown was designed to be particularl) 
applicable to wherein 
loads ranging from 300 to 600 
lb. are continually handled. 

A special feature of this 
hoist is a new form of hand 
chain guide by which jerking 
and catching of the chain is 
eliminated. The load can be 
raised by a chain pull from 
any angle. By overhauling 10 
ft. of hand chain, a load lift 
of one foot is obtained. 

A positive, automatic fric- 
tion device, entirely independ- 
ent of the hoisting mechanism, 
permits suspension of the load 
Every 


shops 





at any desired point. 
load and sustaining 
part is made of steel or mal- 
leable iron. This hoist is a 
recent product of the Wright 
Manufacturing Lisbon, 
Ohio. 


"98 


rr] 


raising 
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PoRTABLE Hoists 


To extend and strengthen the field of its graduate work in 


engineering, the University of Illinois has since 1907 main- 
tained 10 Research Fellowships in the Engineering Experi- 
ment Station. These fellowships, for each of which there is 


an annual stipend of $500, are open to graduates of approved 


American and foreign universities and technical schools. Ap- 
pointments to these fellowships are made and must be ac- 
cepted for two consecutive collegiate years, at the expira- 
tion of which period, if all requirements have been met, the 
Master’s degree will be granted. Not more than half of the 
time of the Research Fellows is required in connection with 
the work of the department to which they are assigned, the 


being available for graduate study. 
accompanied by assignments to 
departments of the Engineering Experiment Station, 
from applications received by the Director of the 
not later than the first day of February. 


remainder of the time 
Nominations to fellowships, 
special 
made 
each 


are 
station 


year 
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Quick Recovery of the Edison Plant 





ne ta ; ie any fear that that imagination will paint too strong a 
Sj NA OPSIS—On N ew } ears day Mr. Edison was picture 

ele , =. ‘ ; } = : . " _ 
presented with a ee. assem le d from On New Year’s day, Mr. Edison was presented with a 
neu ly manufacture parts, al completed since the phonograph completed from newly manufactured parts 
swee -e he ec. 9. Before the ! 
sweeping fire of the night of Dec. 9. Before th A card bore these greetings: 
parts could he made, machines and tools had to be To Mr. Edison 
salvaged and set up, material made ready, and Happy New Year, 
manufacturing reéstablished. This record of work First phonograph manufactured in the Edison 

A ' ; noes , ’ storage-battery plant Completed & p.n 

done in only 19 days is a striking tribute to the Resnhen 08. $004 
energy of a man who is 67 years young, and who, (signed) R. A. BACHMAN 
we hope, will still be manufacturing when he is Mr. Bachman is vice-president and general manager of 
one hundred. the Edison Storage-Battery Co., and upon him Mr. Edi 





son put the stupendous job of salvaging the machines and 
The destruction of the Edison Phonograph Works in _ tools from the fire, repairing them, setting them up ready 
Orange, N. J., by fire on the night of Dec. 9, can be for service, and reéstablishing manufacturing. Within 


partly realized by a little study of the panorama, Fig. 1. 19 days the first phonograph was completed “from thi 
This is a general view of the burned area without, how- ground up” in the rejuvenated phonograph plant tem 


ever, showing the record plant or much of the office build- — porarily installed in the battery factory. The gift and 
ing. The condition of the machines and tools in the greetings to Mr. Edison show how well the task was a 


wrecks of the burned buildings can be imagined without complished. 





> 


= 





= 2 





Fig. 1. PANoramic VIEW or THE Epison PLANT, Destroyep BY FIRE 
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) Fia. 3. ASSEMBLY DEPARTMENT OF THE RECOVERED 


Fic. 2. RECOVERED MACHINE SHOP IN THE DESTROYE 
EpIson PLANT EpIson PLAN’ 
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While this work was under way, shipments suffered 
nly a few days’ interruption. A large stock of diamond 
disk machines had been stored outside of the burned 


huildings, and these were available to meet orders and 


were exhausted only a few days before the first machines 


built in the storage-battery plant had passed final inspec- 


tions. 

The immense new concrete buildings of the storage- 
hattery company are directly across the street from the 
burned phonograph works, and having been built on 
ample lines to provide for the growth of the battery busi- 
ness, alforded space for the beginning of phonograph 
manufacture. By rearranging some of the machines and 
utilizing the space left for expansion, accommodations 


were found for most of the special phonograph machines 
and tools. As fast as these could be from the 
ruins, they were put through the hands of a large corps of 
Fur- 


removed 


machinists and installed in the battery buildings. 


thermore, by working nights and Sundays, the presses and 
the battery plant turn 


| 


cut phonograph parts before the 


screw machines of were able to 


regular equipment was 


If This Order Cannot Be Given IMMEDIATE RIGHT OF WAY 


Telegraph at Once at Our Expense 


The material covered by attached Edison Storage Battery Company’s Purchate Order No. 


is for re-equipping the Plant of the Edison Phonograph Works DESTROYED BY FIRE, December 9, 1914, and 
Mr. Edison, personally, and his staff are working day and night on the reconstruction. 
The Edison Storage Battery Plant was in no way injured by the fire, and is therefore called upon to help 


recover, rebuild and install the machinery for the allied companies. 
make this a record recovery. ARE YOU WITH US ALSO? 


Porm No. 1169—12-14-1M. 


Rig. 4. Rep-LeETTERED ORDER STICKER 
recovered. A view of recovered and now operating ma- 
chines is given in Fig. 2, and of assembling in the bat- 
tery plant in Fig. 3. 

Some idea of the work accomplished between starting 
the actual salvage on Dee. 12 and completing the first 
phonograph on Dec. 31, ean be had from the following 
figures: In round numbers 460 machines were salvaged 
whic set up im the s¢ rew, tool, japan leaning, jews i, Yring 

drilling, and other departments. These required 

200 ft. of line shafting with the necessary supporting 
hangers, 3000 ft. of countershafting, 375 pulleys, and 
over three miles of new helting, Nearly 2000 Tt. ol 
benches were made from new lumber, using 550 iron legs 
which passed through the fire. While the machines were 
being put im place, over 5000 Tt. of piping Tor air, water, 
and gas—necessitating the making of 2000 joints—was 
installed. This was in addition to 3600 of pipe used 


In the Edison system of line-shaft suspension. 


Buying New MACHINES 


While the machine shop was working 24 hours a day 
the purchasing department was buying new 


left. Every order for phonograph ma- 


on repairs, 


tools right and 


chinery bore a red-lettered sticker, shown in Fig. 4. Thx 
effect of this was to rush the shipments—although the 
word rush does not appear once in the appeal. Orders 
for machines, tools and supplies received, perhaps, the 


promptest attention ever given in the history of the man- 
A striking example shows the extent of this 
An order Providence, R. L., 


ufacturers. 
cooperation. was wired to 


The shipment was received 


at 2:30 o’clock one afternoon. 


MACHINI 


Otheremanufacturers are assisting us to 
If se, Ship by Quickest Route and Bill to Us. 
R. A. BACHMAN, V. P. and Gen’! Mgr., Edison Storage Battery Co., Orange, N. J. 
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the next afternoon with the red-lettered sticker from : 
previously received order pasted on the hozx. 
While the fire was still at its height, plans were started 


for rebuilding. The clearing away of the débris at might 
has been aided by the use of large marine searchlight- 
and nitrogen-filled lamps. Rebuilding has already com 


menced. Until the phonograph works can be moved back 
into its rebuilt quarters, manufacturing will be continued 
in the storage-battery plant. 


oe 


The Automobile Show 


The fifteenth annual Automobile Show opened at the 


Grand Central Palace, New York City, on Jai. 2, con- 
tinuing to Jan. 9. 
Most of the leading manufacturers had cars on ex- 


the makers participating in 
this year. 


some of 
former absent 

The usual accessories were in abundant evidence, 
cluding starters, lighting systems, oils and greases, 
horns and other sound-producing mechanisms, die cast- 
ings, metal transmissions, 
power plants, and the like. 

The leading 
were also well represented, 


hibition, although 
shows were 
Ih- 


tires, 
bodies. 


motorcycles 
high-grade 


ma kers of 


machines being shown. 
Lower 

makes. 

it was 


evident in all 
months 


prices were 
twelve 
considered remarkable to 
priced at $1500, 
but at this year’s show there was one 
for S750. the principal 
changes in automobile construction are 


For example, 
ago 
see a 6-cylinder car 


Some of 


also worthy of mention. 
the 8-cylinder car, 
ly developed during the past year, 
hibition. 

There chassis this year, 
many of the leading makers supplying only one or two 


T'wo makes of new which has been 


larce were also on ex- 


was noticeably less variety in 


types, thus indicating a standardization of their pro- 
duc tion. The wheel bases have also been increased, due, 
no doubt, to the larger number of sixes now being pro 


almost 50 cent. of this year’s output being 


ol that size. 


duced per 


DircrREASE IN Motor StzKs 


The motors exhibited indicated that the sizes are being 
decreased and the ratio of stroke to bore increased. The 
trend also seems to be in the direction of an increased 
number of revolutions, as in European practice. This 


has enabled the sizes of tires to be 


now being made much lighter than 


decrease of motor size 


de reased, and cars are 
in former years. 

The en-bloe the L-head type was the most no- 
ticeable in The 
were looked upon a year ago to supply the need for a low- 


motor ol 
point of numbers. cycle cars, which 
cost, cheap-rvnning car, seemed to have passed, only one 
or two makes being present. 


Ligut Cars 


The cycle car, however, has been replaced with a light 
ear, built more after the design of an automobile. The 
power plant and the frame are made of light materials, 
having a short wheel base and, in using a 


cases, 


some 
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friction drive for transmission. This apparently offers PPT" 
a solution to the problem, as the designs are neat, and) NEW PUBLICATIONS 


both the first cost and thx upkeep low. 


Many of the cars shown are using self-starters and 


lighting systems, and thereby present a neater appeat eee ab nee MR PRESENTING FACTS. By W 
: A e I are orinton ree hu ired and seve! o! ) 


ance and furnish a safer means of convevance. Some of pages, < illustr i = cloth bout eee 
.. ; : The Engineering Magazine Co.. New Yo 
the hieher-priced cars are also using the = spiral-beve 
; - Reviewed b = ORMAY 
"1VeE | > a silent means tralisthiiss ; 7 , 
drive. W 1 Is a ient meal ol 1 nission from. thi When it is recognized that “graphs” is the universal lat 


pow r plant to the w eels. gxuage by which facts can be show cony 


ing that a volume of this kind had not prev 


> ° ~ ° ca ~ ’ — ly } " ; ) } ; 
A Spring-Temsion Stock Stop ae ee ae eee ee eo oan 
I } s been treated only frag t fashion. In the co 
a lation of this work the tho the ‘ f ll nee 
By E. A. THanton ntitled lat 
é tle ’ ong it ! ! inexplore 
\ R ee : 1 2 . 1] eld so far as permanent technical literature s conc 1 
Most press operators have experienced difficulties while 
; | : All the professions irts ne sche ces have the esp t 
trying to punch or shear heavy stock against a rigid stop. handbooks and there is no reason why the art of graphical! 


This manv times results in a broken or chipped eutting epresenting dat shoul be re lact 1 ir +) respect The 





sublication of this book, therefore, seems at once justified 
perusal of its contents eadil shows that the uthe ! 
ired no effort to make tl work comprehensive 
It is unfortunate that draftsmen wl know how to plot a 
irve Or prepare a readable chart fre data presented 
them in the form of tabulated firure re not readily availabl 


The data and an example of the type of hart desired should 














bring the problem withi reach of the iveraLre dl ttsma 
From this point of view the volume under eview meet the 
equire ents of a handbool Ithough it is unfortunate that ir 
certain respects there is lack of definiteness that may leave 
the student somewhat unsatisfie The book is profusely il 
lustrated with charts d wh f ma wide variet of ourese 
nd in each case criticis of the ch t ; i whole is given 
In many cases where chart are criticized adversel the 
chart is econstructed lor proved line Thi 1dd ma 
terially to the effectivenes f the criticism 
It is to be regretted that the ithor did not ee fit t 
ttempt to la aowl i! ome ! Lnne pproachi n pe 
th fund ‘ l pri ple ene l ml ible » tl 
struction of ll f s f ! chart rl ughout tl 
be there ure scatter l ent ‘ vl ht be 
ered the b c principle but bo« ( t! | i wher 
iltin te object t } tice i | 
1 to expect 1 «ae ‘ nelu i 
1 of 1 co l bl expl adi 
ete ‘ t t \ ‘ . i 
" ( 1 | ‘ e« } t e« of hy 
\ 1 societ t oop te 
( e me ‘ ! ( ‘ t 
I ent ere t t sta 
ti } t ‘ ymuty ‘ 
edge. All the presses in the shop of B. F. Avery & Sons, , ent that | 1 the subj 
Louisville, Ky., which need s a st pouste pote 


shown in) the a ompan hy sira il. Lh “Tops \ rt 


made an applied by the comps ; \ bracket AL is bolt \ 7 


TO thr = le 0 Live ) ~ Inte | ~ i 1 ( a ex] | ; 
square bar 7}. \ ‘ ( ( t ns 
} va is TO be s i het ( 
\t thre same time | e sect ‘ r - 
tiv hid he bracke om 1 hing 1] G to the rane I 
} ] { t ‘ ! 

(is the stop plate D) Chis plate vane y the sprin 

‘ ‘ ‘ 1 ! Tt ’ 
EK, which is strong enough to li the stop si ; 1) a teinthen e reviews feel ‘ 

} } : { ++ +! + t t t it ti ’ t l l ! t ‘ it 

against the ordinal pressure Of se ¥ The sto ‘ : 

! ; 11} 1 ] ere . , 
cut. At the same time the stop w give SUCTent ” rhe we vl t : ne 
relieve the pressure on the tools as the ut Is mM ‘ ! esent on « i ne i 

ens It il lo \ tow ! { 
é } etl ‘ ‘ ! tl vhicl 
t t reti t I 


Failures im Bromze and Brass 


Den 727) @ 
Par cS 


In the article published on page 1121, Vol 


; . tube e | é States in 191 mounted to pproximat« 
above title, credit should have beet ive the Municipal Engi ! I t 6.06 tor “ it 
‘ »4 z o ‘ } 1 ] O87 
neers of the City of New York, inasmuch as it was before that re 1 j l of t total ! tor wel bla 
ane bout 1.969.465 stee é ital S30.472 ns ‘ ) 
association that the formal paper containing the information i 1 f 1° ' t \ iro. nd 09,853 
st na DD ” o wi i ) mn we ‘ ’ ine ‘ io 
abstracted was presented steel: 266.940 tor - l a » f which 25,323 tor 
t i 241,¢ t ] j to “ oil-countt 
77% ! 0 ne »— 21 @ e 79.211 
The production of hot-finished and cold-drawn seamless oods, of which 84,778 to were iron 17 s11 steel; 1 211 
J : 3 wel ! niscell eo jipe, « which 2159 to 
steel tubes in the United States in 1913 amounted to approx tons were ©. D. and llar j pil rf 1 2 ’ 
7 } 7 ' n 77.052 el na Ty wy one e? . er it 
imately 108,567 gross tons, of which bout 42,740 tons were were iron and 177 2 steel; and 127,820 tons w boiler tub 


hot-finished and about 65,827 cold-draw! which 43,188 tons we 
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The Auburn plant of the International Harvester Co. 
reopened Jan. 4, and the Beach Grove shops of the New 
York Central Lines resumed operations at full-time early 
in January. 

An advance of $1 per ton in the price of steel bars, 
structural shapes and plates has been announced at Pitts- 
burgh. This is the first important price change since 
early in August. 

i ok * 

The Bureau of Navigation, Washington, D. C., on Dec. 
30, reported that, thus far, vessels representing 373,840 
gross tons had been registered under the emergency ship 
registry law of Aug. 18. 

ok oK oe 

A mounted, 60-pounder, British cannon has _ been 
shipped from Quebec to the Bethlehem Steel Works, 
Penn., for repairs. Reports state that this heavy piece 
of ordnance was entered in bond at the Ogdensburg, N. Y., 
Custom House, to be returned to Canada in six months. 

The Remy Electric Co., Anderson, Ind., on Jan. 4, re- 
sumed the operation of its plant on a full-time basis. 
The company, normally, employs about 1200 persons and 
prior to Jan. 1 had been running at about 60 per cent. 
capacity. The resumption of full-time operation has 
been occasioned by several large contracts for magnetos 
and starters. Considerable foreign business also has been 
secured. 

* * 

Foreign trade balances in favor of the United States 
continue to increase. The Secretary of Commerce and 
Labor reports an export excess of $19,407,000 from thir- 
teen ports, handling over 85% of the foreign trade, for 
the week ending Dec. 26. For the four weeks in Decem- 
ber, the balance in favor of American manufacturers 
and exporters exceeded $88,000,000. 





PERSONALS 











A. W. Stephenson has been appointed representative of 
H. Boker & Co., Inc., in New Jersey and eastern Pennsylvania. 
A. S. Reeder will have charge of western Pennsylvania 


P. M. Fowl, who has been associated with the Strong, Car- 
lisle & Hammond Co. for the past six years at Detroit, Mich., 
has been promoted to the position of sales manager, succeed 
ing the late Henry H. Boggs. 

Henry Souther, consulting engineer, and for several years 
prominent in the work of the Society of Automobile Engineers, 
was presented with a silver piece, appropriately engraved, by 
his associates on the Standards Committee of the society, as a 
their admiration for the distinguished work he has 
accomplished for the engineering the automobile 


dustry. 


token of 


side of in- 





Current Prices of Shop Ma- 
terials and Supplies 


Me reennany 


Onapenennennssennseessensense. 








PIG IRON was quoted at the following prices at the points 
and time indicated: 


Jan. 8, Dec. 3, Jan. 9, 

1915 1914 1914 
No. 2 Southern Foundry, Birmingham $9.50 $10.00 $11.00 
No. 2X Northern Foundry, New York. 14.25 | 14.25 15.25 
No. 2 Northern Foundry, Chicago*... 13.00 | 13.00 14.25 
Bessemer, Pittsburgh... : 14.70 14.55 15.90 
Basic, Pittsburgh........... 13.45 13.35 13.65 


*Switching charge of 50c. per ton for foundry delivery in 


Chicago District. 
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STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


——Cents per pound 








NS OEE eee 1.85 1.85 | 1.90 
a ree 1.90 1.90 2.10 
Machinery steel (bessemer).... . . 1.80 | 1.85 2.05 


casting is held at 18%4 


28c. 


ALUMINUM—Ingot metal for 
19%c., while sheet aluminum sells at 
_ ANTIMONY—Prices are again higher as follows, per pound 
“y New York: Hallets’, 15%c.; Cookson’s, 16%c.; other brands, 

2C. 

TIN—A sharp break in the price of tin in London Jan. 7 
brought the price in New York down to 32% to 33c., for spot. 
For February shipment 31 to 32c. is asked. 

OLD METALS—Prices of old metals are slightly firmer 
as follows: Heavy copper, l1lc.; light copper, 10.25c.; heavy 
composition, 10.25c.; heavy brass, 8.25c.; light brass, 6.75c.; 
lead, 3.25; zinc, 3.90c. 

ZINC—The base price for cask lots is 9c., while less than 
cask lots are held at 9%c. 














MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers 
and large orders, generous concessions are made. At the 
rate of 60%, the following prices hold at dollars per 100: 

Diameter — 

Length 4 3 ; i 3 lin. + 
1} in. $0.68 $0.80 2.08 $3.08 $4.20 $6.04 
Se Serre 0.71 0.85 2.24 3.30 4.48 6.40 
28 M200... 0.74 0.89 2.38 3.52 4.76 6.76 
3 in.. 0.773 0.94 2.54 3.74 5.04 7.12 
| ee 0.81 0.99 2.69 3.96 5.32 7.48 

STANDARD PIPE—Discounts have been revised, making 
net prices lower. Revised discounts applying to standard 
lists are as follows: 

Black Galvanized 
j- to 2-in. steel, butt welded... 81% 723% 
2}- to 6-in. steel. lap welded... 80% 723% 
7- to 12-in. steel, lap welded. . 77% 664% 


At these discounts, the net prices of pipe per foot, in large 
lots, at Pittsburgh are as follows: 


Diam- Galvan- Diam- Galvan- 

eter Black ized eter Black ized 
}-in. 2.20 3.15 5-in 29.60 42.20 
1-in. 3.24 4.67 6-in. 38.40 54.60 
1}-in. 4.38 6.30 7-in 55.00 80.00 
1}-in. 5.25 7.55 8-in 57.50 84.00 
2-in. 7.05 10.15 9-in 79.50 $1.16 
2}-in. 11.70 16.70 10-in 95.00 $1.38 
3-in. 15.25 21.80 11-in $1.06 $1.55 
4-in. 21.80 31.00 12-in $1.17 $1.70 


DRILL ROD sells to consumers at the following discounts: 
Third prade. 65%; second grade, 40% off, and first grade, 
25% orn. 

At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 
———Prices in Cents per Pound———, 


First Second Third 

Size, In Grade Grade Grade 

#§ to 1} in 37.50 30.00 17.50 
#2 to 2 in.... 41.25 33.00 19.25 
OS Wiis esas $5.00 36.00 21.00 
0.178 to 0.4218 5 56.25 $5.00 26.25 
0.125 to 0.270 62.25 19 80 29.05 
0.202 to 0.120.. 67.50 54.00 31.50 


SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3 base. In small lots quotations are made at $3.75 and $4. 


WELDING WIRE—During the week there has been no 
change in the market, prices being quoted as follows: 


Cents per 
Pound 


Y, and eT err e ee eT PET eC eT 0.06 
No. 8, "= eS ae ee ae ed rec a 0.07 
RR aera SER ee eae re a ere eae eae ee eee een eee 0.085 
Di Ge citteheuane Che kGudtedae adhe cube 0.09 
TT Tree eT Crrrire cre Te i<eaveeeheees “ os 0.095 
a, Me cas steak Se ae wees as ea eae ; <>. Mee 
MI << > chy re ak chen tap cient ha oes Wide da Wee a 0.16 
DP sx eecick cane hed kwon es Cee we eemeet 0.20 
SEAMLESS DRAWN TUBING—<(Iron Pipe Sizes)—The fol- 
lowing prices are quoted from jobbers warehouse, New York, 
in cents per Ib 
Diameter, Diameter 
In Brass Copper In Brass Copper 
; 0.16 0.20 3} 0.175 0.215 
1 0.16 0.20 t 0.18 0.22 
1} 0.16 0.20 1} 0.19 0.23 
14 0.16 0.20 5 0.20 0.24 
2 0.16 0.20 6 0.23 0.27 
2} 0.16 0.20 7 0.25 0.29 
3 0.17 0.21 Ss 0.27 0.31 
OILS—Steam cylinder oil sells at 0.35c. per gal. in five bbl. 





Cottonseed (crude) is quoted at 36.5c. per 
Prime Winter Lard oil sells at 85c. per gal. in 
Extra No. 1 at 62@64c. Linseed oil at 52@53c. 


lots, New York. 
gal. f.o.b. mill. 
five bbl. lots; 
per gal. 

COKE—tThe market is unchanged at $1.50 to $1.60 per net 
ton at oven for furnace coke, prompt shipment: $1.75 for de- 
liveries through the first six months. For foundry coke $1.75 
is demanded for prompt and $2.15@2.25 for future shipment. 
ment. 
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What a Shrapnel Is and Does 


By J. PL Bropiy 








keeps the shrapnel in practicall 1 straight ne lateral! 


SY NOPSIS—Shrapnel have proved to be invalu in its flight. If the gun did not have spiral grooves, wher 
able tools in modern warfare, which consists so e shrapnel started to travel it would swerve against t 
largely of trench storming and defense. Compar- esistance of the air, which would make it impossible 
atively few know how the shrapnel is timed to ex- etermine in what position it uld explode | In oth 
plode at the right moment, or how the destructiv: words, a smooth-bored gun and a smooth-surface shrapn 
rain of shot is caused bu the internal explosion. could not be depended upon for accuracy, and no xs 
The follow ing article explains these points and entific caleulations could be mack erebv shrapnel fires 
conveys a clear idea of what a modern shrapnel 0 after another would lan nh about the same place. 


really 1s. From this explanation it will be understood. that th 





nece ¢ San lmportant part of the Lp 
Shrapnel shells of all countries have a similar outside 
appearance, although they vary slightly in length and Deraits or Drs 
form. Inside they are all somewhat similar, but the \ stee! washer, which is presse nh position. is shown 
various parts may be of different shapes. The final re- it ) separating the powder pocket the chamber o 
sult, however, is pra tically the same. the sl mel proper. ‘his ts common ‘ % 
The illustration shows a shrapnel shell casing such asis phragm.” 

being used so extensively in the European war. These \ copper tube connecting the p wket B wit! 
shells are manufactured in sizes from 2 to 15 in. in diam ihe fuse body // is shown at /. This contains an ignitin 
eter. The following description will perhaps be interest- charge of gun cotton F at cit el 

ing: The shell casing is shown at G, the x hody at H 


The brass shell A that envelops the outside of the and a powder passage J is show { ingle connectin 


shrapnel casing is filled with powder, which is carefully with the eun cotton. 
measured to have the exact amount in each shell. This The threaded connection {weet ni rapnel 
powder is ignited similarly to a cartridge in a gun and wodies at / of time rity » 7 n 1 

ntended to discharge the shell from 1 vil vnited at J the nreads strip, a Vil U ills 1 " 


F ‘tack / ng 


x Copper < 
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Cross-SECTION OF A COMMON SITRAPNEL 


At BR is a powder pon Ket which contams the mecessal ci 1s¢ irged, After the npowdcde . nited. if thy pressure 
amount of powder to explode the casing and seatter the not great enough to destroy the thread. the shell easing 
charge. muurst at the ena, whicl s iTS weukest wont mad open 

A copper band, which is shrenk and also hydraulically » in umbrella shape. t of the « 
pressed over the body ol thr she I. =< shown at ¢ The ne driven with erent ‘ ( al i Sit 
outside diametei is turned somewhat targer than thre run ti eXDOsSION oO ) s rocket | ‘ desti 
OTe, which l rifled or crooved nh 3 spiral t] roug! ifs t n rie sol oo tt 
entire leneth. ' 

| \ ( { 
When the shell is placed im the wun, the breech end 
' 

| ° . . . _ Wi ire now mil ) 1 1 « | 
admits it freely, but the gun pore being somewhat small 

4] hs er . . me the timin ] ‘ 
and the copper being solt material. if is Compressed and a 

. . . . | ‘ tivyrye 7 rac ] n ; . = 
portion of the copper ring sinks nto These spiral grooves. = 
rn) 7 . we 1 al A | ontrols the Tine TI? thy / 
Thus, when a shell is fired it has a rotary motion corre- | ™ , 
When the time s set to ro the sh explodes st 
, , a , | n | 
sponding to the spiral of the vun, Which means that the . 
] . 1.3 . . }: Lite eaves ey ‘ | tions indicate 1 
shrapnel Is revolving al the Same tire it is traveling 
. . } ry ° . i plosion Tryye 17 a Teel 1) } ry wl ' eot cle 
longitudinally The rotary motion is so rapid that it ' - 
ml up Tor Thee ri] prypars ») 7 1 ()) tiv msi 
{ raduated rin kK ennin ! ‘ ) ’ 
*Vice-president ar ene ly ( l \ { ; ' . 
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the way around. In this small opening the time fuse is 
placed, and at the bottom of the ring are small holes. 

\ loose piece NV moves freely and carries at O an ig- 
explosive substance, which is so sen- 


nitible and highly 


sitive that if one drop were struck with a lead pencil 


held in the hand, it would shatter the end of the peneil 
wfore it could be withdrawn. 

When the gun is in position, the range finder immedi- 
the distance to the enemy, and this in- 
The ring 
the position which indicates the number of yards the 
after leaving the before it ex- 
The 


burns mn 


ately estimates 


formation is given the gunners. is moved to 


oun 


shrapnel will tray 
This is all taken care of in a few moments. 
the ring A, 
the direction that leads to the powder passage aa 
time taken to reach this determines the distance that the 


nlodes. 


fuse on inside of when ignited, 


and the 


shrapnel will travel before exploding. 

When the powder at / commences to burn, it ignites 
the gun cotton at 7, and the flame passes through the 
tube PF to the yun cotton at the opposite end, ionitine the 
powder at 72. The travel 
from J to 2 is litle of its rapidity 


ut may be compared to the speed of electric current 


time taken by the flame to 


ult to estimate 


HeCcCauUse 


llow rire Fuse [Is Lanrrep 


* is shown at P. Thi 


moment the gun is fired, the sharpnel travels with such 


\ piece called a “lree-moving slug’ 


vreat rapidity that it causes this moving slug to rebound 
and come in contact with O. The ignitible substance at 
O creates a flash, which burns back and around the cham- 
which leads to the fuse embedded in 
ithe face of the graduated rine A. The time, ree koned 
that it takes to burn the fuse in 
the ring WV J is caleulated 
according to the distance the shell travels in flight before 


her to the powder L,, 


in fractions of seconds, 
before it reaches the powder 
the charge is to be ignited at 2. 

If the shrapnel fails to explode at the correct distance 
wcause of the slug 7? not responding, then at the moment 
it comes in contact with anything in its path the sudden 
ii pact the piece NV, which is 
free to oscillate. This will mean a contact of the ienit- 
ble substance at O with the piece 7’, lenition 
diately takes pli the 
position, the flame will travel in the direction of MV. 


will earry forward loose 

imme- 
forward 
This 


flash, as already ex- 


ce, and as piece V is in 


action reverses the direction of the 


tained. This means direct ignition through the powder 


, 


passage M to the powder pron ket DB at lightning speed. 
The consequence is an instantaneous explosion ol the shell 
at the moment it comes in contact with any object in 
t this 


its path, and extreme destruction ; point. 


REFINEMENTS OF DESTRUCTION 


The outside shape of the 
offer the least 
the air as it 


fuse body (Y? is such as to 
words, 


If this 


resistance > mm othe iI reanws Up 


bores its way through. nose were 


longer or shorter, ora different shape, t would otter rreat 


resistance, which would lessen both its speed and its 
range, 


the 
is being used so extensively abroad, varies from 1500 to 
100 tt. Hight, and 
because of the air resistance, diminishes in speed grad- 


he muzzle velocity of S-in. shrapnel shell, which 


per see, during the first second of 


ually through the remaining distance that it travels. 
The maximum effective range is about GO00 vd.. and as 
100 vd. o1 


less. 


the time fuse ean be set to explode at 
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the time it would take 


to travel 100 yd. would be about one-sixth second, 


and at any point up to 6000 vd., 


The balls are placed in the position shown and a special 
wax is melted and poured around them so that they are 
practically a solid mass.- The destruction which takes 
place when these balls, traveling at great velocity, spread 
in the midst of hundreds of human beings can easily be 
in agined 


A Slot-Drilling Jig 
The illustration shows a jig used for drilling slots in 
worm boxes used on the drilling machines made by the 
Aurora Tool Works Co., Aurora, Ill. The kind of slots 
and B. The casting is placed in 


drilled is shown at A 

















A Stot-Drittine JG 


), the latter being a 
T'wo hardened- 


the Jig between the centers ( and 
spring center and the former stationary. 
bushings are used to guide the drill. These are 
made to fit holes in the brackets that extend out ove 
the flange of the casting. One of the bushings Fis 
shown this bushing is used to drill the mid- 
The other bracket hole, into which the 


fit when drilling the second slot, is shown at / 


steel 


in position ; 
lle holes only. 
bushings 
bracket hole has a key set into one side, and th: 
The bushing F has 


bushing G has two, 


Mach 
splined to correspond. 
thy 
exactly opposite each other, so that after drilling one end 
« lifted out of the bracket, turned 


As the drili- 


ng machine used is of the ordinary type, and not a radial, 


shines are 


only one spline cut in It, but 


iole the bushing may 


half around, and the other end hole drilled. 


the table is loosened and moved around to bring the bush- 


line with the drill 


} 
ner fhotes i 
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Manufacturing Shrapnel Parts on 
Automatic Machines 


By J. P. 





SY NOPSIS—This article the 
Ope rations Jol produc ing shrapne CUSECS, hee ads, fuse 
lathes. 


The rate or production is give nofior eda hi part, and 


dese ribe s in de fail 


bodies and fuse aps on automati turret 


photographs and drawings of the tools are repro- 


duced. 





1 shrapnel in time o 
This 


few 


Hhe most important parts of 
war are those that take the longest to produce. 
fact was very strongly emphasized during the first 


months of the present war. In France the government 


*Vice-president and general manager, Cleveland Automatk 


Machine Co 

















Fig. 1. ASurapnet Case Fie. 2. A SuraPpNEL Case 
PRODUCED FROM THE PRODUCED FROM A 
BA FORGING 





a 


; 


a 
5. 











Fig. 3. First Operation iN MAKING 


Bropuy* 


made a search for all lathes whi ere avallabl i 
this kind of work, concentrated then nh Various centers 
nd began to produce shrapnel shells as fast as possibl 
There is no doubt that other go hiients are taking 
similar steps to keep from running out s important 
orm of ammunition, am n fact elt the «ae 
and somewhat in our own count! 

Krom this point of View, the most important parts o1 


shrapnel are the case, head, tuse hod and Tuse cap, 


nd to meet the demand for information on this subject 
i will describe the production of these parts on ¢ leveland 
tomatic turret lathes, which a: ml quite extensivel\ 
ol this PUL T Tse i the orsel is of 1 | nit il States 
| | Sil \ ( 
The case } the host rtant i and 


quires the most time to produ It is made either trom 
steel forgings or from the bar: in the rst instance two 
chuckings are required, and in the lat on cnhe 
lig. | shows the appearan rhe SCs pPro- 
duced from bar stock, and Fig. 2 that of cases made from 
vings Both are shown as on om 1 Hiil- 
chine. 








3-In 


SHRAPNEL CASES 


PROM 


BAL 


~ 


POoch 
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= . 2. 1 oe 7 | 
my ) (sar Feed) 1ST TURRET HOLE. CONVEYOR (WOT SHOWN) 

| gees | | f}- YEG 
| | Al) | = = |Y 
i, IST TURRET HOLE | 
2" TURRET HOLE 
(Rough turn Outside Diameter) 
Ey | 
| } 
Steadyrest ~~ 
— , Cross Slide Tools, a = — . 
a=. 4) D 
—. | : 
a — | —— | 
B ¢ | | 
| -_ SRPTURRETHOLE | | 
} AND CRO LI 
| erm TURRET HOLE (face solid end, form band 


(Rough Hole, turn outside diameter and groove) 


and crimping Grooves J 


| ly Steadyrest 
Pens = . ern eid _ _ _ Ee oak 
} so ome a >) 
Vr 2 
| | H : <a 
t Asi bi hone ee = A —y~} 
I \Ithy 


3R° TURRET HOLE 
[Finish powder pocket and counterbore for tap} 











47 TURRET HOLE 


S5S™ TURRET HOLE 
(Conveyor to remove case from arbor,not shown) 


Ree : K 
—T FIRST CHUCKING 
i r (TIME 93MIN) 
GG: Presmanen eee — Li 1ST TURRET HOLE. CONVEYOR. 
5 T WN 
{J 4% TURRET HOLE a (wor Snown) 
(Finish diaphragm seat and chamfer end/ ——_ fT 
™ | 
= ; Be Zz 4 
tg yaww ~ — 
bens M oN 
put 24° TURRET MOLE 
Huacs ~ — (Rough diaphragm seat, hole 
7 thread "ieee to length) 
a 57™ TURRET HOLE 
J o 
(i ap) _— = 
if ms Oo fem. 4 
A 
| oe © | .. — 
sien 3ROTURRET HOLE 
| ~— 6™ TURRET HOLE (Finish diaphragm seat, hole for 
onal ip thread, chamfer corners. Cross 
in (Ream) slide tool Finishes facing endf 
| _ 
deinen a aon a 
| 4 (Tap for 
i “Thread, 
| i jae Soeran eemrues 4 (Anur! and cut off) ene 
eau J 41 TURRET HOLE 
: = (TIME 25% MIN.) a 
' 5™ TURRET HOLE 
( Remove from chuck;not shown) 
FIG.5- MACHINING A 3-in. SHRAPNEL CASE FROM BAR STOCK 2"°CHUCKING (TIME 3'2 MIN) 
FIG.6-MACHINING A 3-in. FORGED SHRAPNEL CASE 
| 
= a J 








VIACHUINING SURAPNEL Cases oN Automatic Turret LATHES 
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ining O-1In. cases trom the bar 1s 
The 


tools in these illustrations are lettered 


rhe process of mach 


Tool s« l-up Is | ustrated in 


clearly shown in Fig. 5. 
The 


similarly to those in the machining diagram, Fig. 5, as 


Figs. 3 and 4. 


a convenience in following the operations. 

The tooling arrangement and operations for producing 
3-in. common shrapnel cases from forgings are shown in 
Fig. 6. The machine 
a 414 model A Cleveland automatic equipped with a ro- 
tary tilting magazine and an air-expanding arbor to grip 


upon which this work is done is 


the forgings on the inside for the first chuc king, This 
arbor is arranged with two sets ol jaws, of three jaws 
each, gripping on ecither end of the case, and are con- 


trolled by a double-acting taper shaft working directly 
The end of the arbor also serves as a gage 


powael! 


on the jaws. 
stop, as it seats on the bottom of thi pron ket 
After the first chucking, the case 


at the mouth end before completing tli On rations in the 


is heated and upset 


second chucking. 
It will be noted, 
for the forged case 1D ig. 6 as compared with the case 


from reterence to the production time 


produced from the bar shown in Fig. 5, that there is con- 


siderable machining time saved with the forged cases. 


This, 


whicl 


does not account for the forging tim 


however, 


‘ 


must be added to make a true comparison between 


the two methods 


Hlivps 


SHRAPNEI 


Shrapnel heads var 
to the 

| 
which 


portions accord. 
indicated in Fig. 10, 
The tool 


considerabl nh}? 
This is 


3 y-n. and 6-in. heads. 


ing nominal size. 


shows set-up 
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connection with these pieces is shown in Fig. 11 


used n 


Shrapnel heads are produced from 20-carbon  cold- 


rolled-steel bar-stock. All operations are completed in 


one chucking, and are as shown in Fig. 7 \n interesting 


eature in connection with the machining of this prece 


is the employment of a cross-slide counterboring atta h- 
position 


f +] 


lrout 0) ihe 


vets in its work on the fifth turret 


lateral 


ment whi hy 


This consists of a slide mounted in 
| formed cut- 


cross-slide and carrying a head with inserted 

ters. The attachment is operated by a push-and-pull roe 
in the fifth turret hole. Provision is made for stopping 
and locking the cross-stide in the proper location for 


being cared for bv an 


this 


stop. the 


this attachment 
audjusta le 


to Opn rate, 


cam and roll latter mounted on ; 


block in conjunction with the flat forming-tool post, th« 


] 


? 
stopping cam being clamped on the camshaft. 


The two remaining parts of importance are the fuse 
wdies and the fuse caps. ‘The former are made of bron 











om 


Fig. 10. 








3.8-IN, anp 6-IN. SHRAPNEL HE 














Last OPERATION IN MAKING 





3-IN. 


Barn STOCK 


SHRAPNEL CASES FROM 
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FIG.8- MACHINING A FUSE BODY. 
(MATERIAL , BRONZE STAMPING OR BRASS CASTING } 











FIG.7- MACKINING A 3.8-INCH,30 POUND SHRAPNEL HEAD. 
(MATERIAL . 20 CARBON,C.R.STEEL. TOTAL TIME l2 MINUTES) 
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FIG.9~- MACHINING A FUSE CAP (MATERIAL, BAR BRASS 
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stampings or brass castings, thr latter are machined from hucking is held in the pheumatire ch iwk and fed b the 
bar-brass stock. In handling these parts, a full auto- automatic magazine. The method of machining the fuse 


matic, equipped with tilting magazine and air chuck, is caps is shown in Fig. 9. 

used as illustrated in Fig. 12. The air chuck .1 is screwed The method of handling and the sequence of opera- 
on the spindle in place of the regular chuck hood. It is tions are clearly shown in the illustrations. which indi- 
fitted with three removable jaws, as B, 
which receive pads that are shaped to q 
suit the work handled. A connecting- 


————— . —EEE — " _ s 


rod fitted to a piston in the cylinder 
is attached to the chuck jaws 2B, and 
the admission of air to either side of 
the piston, controlled by the camming 
of the machine, opens and closes the 
chuck, 

The magazine is fitted with a link 
belt M, which has bushings conform- 
ing to the shape of the fuse blocks and 
caps to be handled. When the maga 
zine L tilts up after the conveyer A 
has removed the piece, the lever P 
comes in contact with a prin) Wile h in- 
dexes the link belt and advances the 


next piece of work 





The fuse body requires two chuck- 


ings, both of which are handled by the | 








automatic magazine. The operations 





on this piece are shown in Fig. 8.) The 
fuse cap in its first chucking ts han- Fig. 12. Macuine Equirprep wirt MaGazine AND PNEUMATIC 
dled in bar form, and in its second Cuuck FoR Propucinc Fuse Bopiges AND Fuse Caps 








»: “ee 








Fig. 11. Tue Ser-up ror Propucinc SurRAPNEL HEAps on A CLEVELAND AUTOMATIC 
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ate that a ereat deal of constructive thought has been 
viven te these destructive projectiles, which are destroyed 


in a few seconds. 


A P ipe-Coiling Machine 


By Kraan VIALL 


\ simpli machine for coiling pipe, which was made 
and used in the shop of the Livdraulic Press Manufactur- 
ing Co.,, Mt. (iilead, Ohio. is shown in the illustration. 


The pipe bent is heavy %4-in. copper pipe, which needs no 


The coiling form is a heavy 


filling to prevent kinking. 
thread 


cast-iron disk. into which a coarse-pitch conical 


| The pipe to he coiled is threaded 


This 


little stop bracket shown at -1. 


as been cut as shown. 


on one end, after which a fitting is serewed on. 


fitting is then placed in the 
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- 


CormLInG 


handle DB. As 
the form revolves the pipe is kept to the grooves by means 
the 


The form is then revo ved Vi 


rhihye the 


of the wheel (. The gradual mounting of pipe in 


the forming coils is allowed for by making the wheel go 
that it can travel upward on the b; Py. When the coil 
is finished, a pin at # is removed and the bar D and the 


wheel C are swung back out of the way. The coil of pipe 
then be lifted off. T 


tened by simple pressure, as shown at F, 


1Ls con al 


may coil is easily flat- 
The upward 
hend given the pipe @ is secured just before removing 


the pipe by pushing it upward against the grooved wheel 


I 


show 1 
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Imteresting Uses of Flame 
Welding 


KEprrortAL CORRESPONDENCE 


The Baker Ice Machine Co., Omaha, Neb., is 
oxyacetylene welding extensively and successfully in mak- 
It is viel: 


Uuslhe 
ing refrigerating coils and in similar work. 
ing a great saving, not only in the actual making of the 
joint, but in material as well. In helical coils, for ex- 
ample, it is much easier to wind the coil, welding on new 
lengths as they become necessary, than to use couplings 
of any form. This is particularly true of return bends 
where wastage of pipe is otherwise often considerable. 
These welds cost about 4e. each for 114-in. pipe, with 
This 


The welded pipes have the 


other sizes in proportion. is but a small fraction 


of the cost of couplings. 
added advantages of staying tight and of not bemg af- 
fected by the refrigerating material. 

In this connection some of the experiences of this com- 
pany with welding are of particular interest. It has been 


1 


found almost impossible to repair cracks in cast-iron 


pump casings that have been used for brine. The brine 


seems to affect the iron in such a way as to make a good 
has been found 


Cast-iron 


weld out of the question. The same thing 
with steel castings under similar conditions. 
firepots for furnaces act in the same way, although in this 
case it is probably the sulphur instead of the brine which 
affects the metal. 

Another interesting job was the making of a good-sized 
tank or boiler which had to be galvanized, the dimensions 


being approximately 42 in. in diameter by 72 in. in length. 


The part had to stand 200-Ib. pressure per sq.in. The 
boiler maker did not want to tackle the job for several 
If he riveted up the galvanized sheets the rivets 
If he riveted 


reasons. 
would not be galvanized and would rust. 
ihe whole thing black the galvanizing heat would probably 


tart some seams, and the necessary calking 
So it was decided to weld up the 


would not 
help the galvanizing. 
This not only made a good job, but saved money 
The tank 300 Ib. per 
The use of flame welding in 


tank. 
into the bargain. was tested to 
sq.in. and then galvanized. 
such cases takes it out of the repair-job class, and would 
seem to indicate an even wider field in supplanting the use 
of riveted joints in many places, 

2 
annual Secretary of the Navy it is 
that the naval act of 1914 provides that no part 
appropriated shall be used “to procure through 
ma- 


In the report of the 
pointed out 
of the money 
purchase or contract any 
terials which the navy vards, gun 
dustrial plants operated by the Navy 
such Government 


vessels, armament, articles, or 
factories, or other in- 
Department are 
operated ap- 


equipped 


to supply, unless plants are 


proximately at their full capacity for not less than one regular 
shift each working day.” Three exceptions are made—the 
first, “except when contract costs are less than costs in Gov- 


second, “except when Government plants are 
within the time required”; and, 


This injunction of the 


ernment plants”; 
unable to complete the work 
third, 
law that nothing should be bought in the markets which could 
Navy itself has with a 
scientious scruple in letter and in spirit, has resulted, 
often, not only in large savings, but in Navy’s 
avenues of manufacture. The law has yielded Con 
to popular idea, the Navy Department in manufacturing 
superdreadnaught to a gallon of paint or a 
does than it can be 

true of the most expensive instruments of 


“except in cases of emergency.” 


be made by the been observed con- 
which 
widening the 
profits 
trary 
anything from a 
pound of powder, 


This is particularly 


purchased 


so cheaper 


war, but is also true of gasoline engines, electrical sup- 


plies, engines for dreadnaughts, shrapnel, clothing for marines 
and sailors, accouterments, and a multitude of cther articles 


required for the fleet and shore stations 

















January 21, 1915 AMERICAN MACHINIST 7 


pecialization im the Small Machine 
Shop 


By Joun H. Van DeveENTER 








irs. I have to t its « vo { 
SV) NOPSIS Specalizing is nota 1S “iiding 
Lp hal 
morinlt, Visits f ; j > nt too3 
a specia i. Isiis to @ large number of successful “oF ‘ 
( { ‘ ’ ( oW ‘ thie 
and wmnsuccesstul sma shops shor fHal, aS a dene { 
, / ( ele ( Wor _ i sma 
’ ’ ) } 
eral rule, the successful ones specialize to a large ar \ rema { 
r/ } iy re 7 fy } / i¢ j ee , / ; ij ; - 
é ent. ] } a? Clé é S Of various WMS tn owhech eld « Wo] ha notl 0 oO t c wit ttl 
7 
P/iis Hgdn f hi 07 } 
ve ‘ eld Was hye ne rorees i iT ( 1 ’ 
I 
he reas ( S { (| | 
In one of the ve ma fact ( eS Of the \ ( vlenty of « ence t t thes ’ 4A } ] 
| lds 1) i i 


West many small machine shops are located ups on re the ones that are ma of most profit \ssuming 


street, which might appropriately have been named “Ma that each of these two shon , id equal natur 
chinery Avenue.” They are really so close together that apacitv and enereyv—the first spreas 20 ms, cha lare 
stepping from one to anothe 1 stranger cannot f rea that it w is | ounter toast 
but contrast the varving conditions which exist wit the other restrict s en ( 2] irea and ce 
them. ered it more thoro ‘ ert 


The door ot the shop that i first entered had as 


over the top which read, “General Machine and Foundry APITALIZING ABILITY 


Work.” Inside was the usual assortment of jobbing-shop Une small shop empl mie In equipme 
tools in the rather usual condition of repair \ partition composed almost exclusive rew machines, It 
separated the machine shop from the foundry, and in one OWner specializes in this line Work, al = field con 
corner of the latter stood a cupola whi looked as if thi sists In domng contract wor umRe & m= on lots w 
next charge might tumble it over. If it had not beer re too smail to put on ar fomatic ma ne. These b 
that the “power” was on, one wo ive thought that this Nants, of course, have ha tTherr ow 
was a deserted shop, for there was no sign of life withi ib They do not happen t he who can equa 

I As I stood at the bench we dering what had become l I ( t orenn 
f the occupants, a man entered the door through whicl take as much interest in the wor he does In promot 
ad come a few moments before. It was the boss, who s own profits. These t ; e tact that the 

, ; ’ 


Business Is wad.” ne re ies to mv questo I’m = * en oF ,; . 
mnily running three days ’>week ahd i\¢ closed the foul ne OF WOPK ¢ Cl tho z ines Pea nN cm — 
Irv altogether. This is a little job I am vetting out fon n the big shop’s cost. 

i breakdown. But there is no mon n this business his man capitalizes his me = and his ab 

‘I see from vour sign,” IT obs ed, “that vou do a get ai 
al machine and foundry business. Just what does this In another small but prosperous machine shop 
clude 2?” work consists of design ’ ttine tool 

“Oh, anvthing ‘that comes along I’m an all-arouw lusively for boring and reaming. Its owner capitaliz 
man mvself and can tackle anyt! ng from cast rolling-mill s thor ane | mese two operations at 
ears to watch and clock dies.” :' , money at i : ot have te 
“You appear to have plenty of room in this little shop.” particular to get his own product out at a low cost. but 
| remarked, “and vet vour field ot rk Is a large on | = e 50 CUE Cornel oo , _— 
hould think that vou woul | ( orced Into largel Nant , Ss to expect ;' , . 
ae 
( iarters long ago \ sT™~ \ ~ ‘ ~ | rid) 
\N ENCOURAGING \s1 Sp ti Ol : I t line st 
The next place that | sit \ SHOP ¢ oul ( er tb Com l uri SET 
same size bearing a sign that rear I") mph Gear Works sii where Trom 10 ( ‘ CTPHOVE \ 
Cut. Bevel and Spur Gears Only Inside was igh this is a ys Cis rest 
pearance of encouraging activity: all of the machines he grade OF metal in the foun to one class of wo 
wor rupne iT thy sp ‘ Wis ( me up trom ver the shop, nan = it s tf ( ntit prod leTION ¢ 
respectable cuts. The owner was busy touching up a hob ‘screw machines,” as the Is er calls smal turr 
on a cutter grinder es. During 1 it these people were turning 0 
‘lam elad to see that vou are busv’ I remark vheels at a low s e, but at a fast 
“Don’t vou make anything except cut gears 7” na Were Manis Mo al 


“No, sir, and | have my al | maki them,” Another variety « S] op specialization is four 


he replied. two-story brick lishment, within which, at the tin 
“Who is putting up that three-story concrete buildin Nn sit, the whee turning mi Uthoug 
next door to ou ?” | asked. there Was ho sig Lpo! thi 1) le to (licate What | 


lam [his shop has been too small for e last coupl was or made. Jud Irom the aron that eeted me 








OR AMERICAN 


| entered the office. the owner was tond of good cigars 
and also able to buy them. 

In response to my questioning I learned that this man 
builds the 
facturing plant which makes a practice itself of sticking 


The owner of the small 


“special orders” for a large machimery-manu- 


to big lots of standard machines. 
plant is particularly well fitted to do this, as he worked 
for six vears at the big plant and was one of their best 
“all-around” assemblers. fe started out for himself with 
a small “general” shop, but found that there were too 
many others of the same type. Thinking along the lines ol 
what he was most skilled at doing produced the idea ol 
the that 


plant Was favorably impressed with the opportunity to 


“special-order” shop, and he found the big 
get these specials built for their customers, and well built, 
outside of their own plant. He keeps six men going at 
this work and has no selling or collection expense, as the 
completed machines are shipped and billed from the big 
plant. 

This man capitalizes the desire of the big plant to build 
standard machines, in connection with his own skill and 
experience. 

Qne man who believes that the small shop has a future 
is the proprietor of a steel-casting foundry in which six 
men are kept busy making sound steel castings of thin 
As long as he can keep on turning out work that 
is free from blow-holes, he is not 


section. 


going to worry about 


competition either from large or small shops. 


CAPITALIZING INVENTIVE SKILL 


Qne would not expect to fine! ation mn a 


spectati 
i 


mucl 
-hop building experimental machines where one machine 
differs from another to an extent limited only by the cus- 
long, however, 


to see that 


tomer’s imagination. It does not take 
after entering one of these interesting places, 
specialization with similar 
In fact, The 


owner or manager of such a shop must possess the instinct 


does not alwavs mean dealing 
things. this is extremely specialized work. 
of inventive design to carry out the crude ideas of others 
and put them into successful working shape. Building 
unsuccessful special machines, even where somMeconhe else 
Is responsible for their design, will hot bring Success. 
The man who does this kind of work successfully is capi- 
talizing his skill in inventive design and the 
eal that 
after they are translated from paper into tron. 


rare mechan- 


genius is required to make such things work 


| might almost propound as a conundrum the question, 


“When is a variety not a variety?’ In some big stamping 


plants, for instance, vou find an endless variety of pieces 


ol all shapes. sizes and designs, varving from ‘a taleum 


powder box to a phonograph fixture—but it is all one 


ind of work. It is not as if there were locomotives and 


watches being turned out in the same plant. Specializa 


tion does not have so miu h to do with the product as Wit 


the means used to produce it. 


It would vreat many more pages than are 


vailable to deseribe all of the wavs that small shops spe- 


require a 
cialize for profit. Even then the job would not be com- 
nlete, for new 
There 


makers of machine tools that make machin- 


plans are being formed and worked out 


every day. are small stamping shops that make 
parts for the 
ery that makes something else. There are repair shops 
that make a specialty of being expert at some one par- 
ticular machine, such as the printing press, the cotton 


vin, the harvester, or the automobile. In fact, even the 
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automobile-repair shops specialize in the class of work and 
the make of the car. There is the little oxvacetylene- 
welding shop, and the die-sinking shop where tool steel is 
viven a value equal to its weight in gold. There is the 
shop that builds special machines ordered by superin- 
tendents and master mechanics who know very distinctly 
just what they want; and there is the shop that builds 
special machines ordered by customers who haven't the 
least idea of what they want. So on without number, but 
in the case of each successful shop, you will find it doing 
the thing it can do best, in the best way it can do it, and 
vou will find that this “best” is a little better than the 


veneral average. 


UNSUCCESSFUL SPECIALIZATION 


[ must tell about two unsuccessful little shops befor 
finishing this part of the story. One of them was a boiler 
repair shop, the proprietor of which [I found sitting in 
front of his empty shop “cussing” the gas engine and 
the oxyacetylene torch, which had combined to take awa 
his business. Tle was evidently a specialist in the art olf 


“cussine” and had it down to a fine point, but I could 





not see where it Was voing to help him fill his shop with 


work. If he had “made friends with the enemy” and 
kept up with the procession, he would not have had an 
empty shop, or felt like “cussing.” This was the case of 
a man who specialized on something that was no longer 
profitable in his immediate lo ality. 

The other was the most impressivel\ unsuccessful shop 
| have seen, and at the same time one of the smallest. It 
was housed in a little room on the sagging floor of a dilap 
dated loft building, and outside of the door there was a 
read, “John Smith, Gunmaker. Repairing 

If it had not been for the repairing, John 


sign which 
Also Done.” 
Smith himself would have been done long ago. Imagine 
trying to make a living by whittling out double-barreled 
shotguns on a bench lathe, a sensitive drill and a hand 


John had grasped the idea of specialization, but. 


miller! 
like the monkey and the hot poker, had gotten hold of the 
He was doing what a little shop has no busi- 
ness to do—specializing in something that is distineth 
Day after day, alone in his little 


hours of laborious. toil 


} r shop in the same 


wrohey end. 


a large-shop proposition. 


room, spent giving shape to 


some part that is produced in the big 


number of minutes. 


ENERAL” SiHop 


ILANDICAP © 


Ti 
After one lis 


trasted and compared what he has seen, some things stand 


ittlhe shops, and con 


seen all of 


out so prominently that it is Impossible to overlook them. 
] ] 


(ne of these is the handicap of the “general shop.” 


It may be said that the small shep which specializes 
properly may expect a considerably greater margin of 
profit than the “general” shop. There are exceptions to 
this as to everv rule, one of them being that of the genera! 
repair shop, the owner or foreman of which is particularl 
expert at this 


knowledge of the causes of disorder of the machines with- 


class of work, and who has exceptional 


Here again, we are coming back to spe- 
In general lines of work, 


in his territory. 
cialization of a certain kind. 
where there are many equally skilled in doing the same 
thing, competition is only a matter of a certain invest- 
ment representing the cost of the physical means of doing 
the work. Any good mechanic with a few thousand dol- 
lars can start in the general machine-and-foundry busi- 
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hess, and the only advantage that i! established plant one of thy lenses Tl im maVv not wm Tie ate method of 
will have over him is in its established trade, which, after =omaking cross-hairs, but it was ested by the jeweler 
all, dees not count for much, unless the trade is compelled from whom the microscope was bo t and it served the 


through the quality of the work. surpose admirably 


All of the evidently successful small shops specialize 1 Che microscope Fo was n nt ld to the main 
one way or another. The y get away trom the “venera ” earings ot Tin ndex W el, i! I l roscope GF on an 
work which offers so little seeuritv from competitio arm swil yr around this mi warting: thus the distance 


They do the thing that thev are fitted to do a little bette: etween the two coulk “ i! ‘ re \ micron 


than the average shop can co it, and as a result, then eter screw // was on on eof t justable arm, and 

spheres of action do not conflict wit ose of the 1 spring on the opposite sic re its always being 

shops, nor with the spheres of other little shops in then ontact with t micrometet ‘his enabled th 

neighborhood. one settil the es TO ! Live ta e between the two 
After all. the suecessful smal! shop is « another microscopes a known amount at 


example of the survival of the fittest 


Ma!) Lim gs aD Accurate Index 
Plate 


By Simeon LD). WILLIAMS WH heen adjust ordina metho losely as 


Many shops have occasion to use an accurately d aed wossi ble After these two lines ed, the wheel wa 
circle, if they can get it without too great an expens turned one division, so that 1 crt ind blo had it 
Various methods have been show) nh me hank al pape rs, line CXL tly under the cross-hair « the 1 ht-hand micro 
some adapted to one condition and some to another, but | Scope, ana then th eft-ha vv Wal aa sted ntil 
think the method given below perior to anv other I have Its line was covered by thy r of the microscope 
seen. This was repeated until all the blo ul been adjusted 

This method was worked out bv several men who wished = eXcept the Tirst ana fast } the reed with thi 
a really accurate piece of work, and the results were all lines in the microscop These, of course, would not be 
that were desired. By this same method any number ot correct the first tim The 1 Ney roscope Wa 
divisions can be made on a suitable eolw el, but for vul til at POSS Urn Hie when the 
convenience eight are here show) mount this microscope had 1 f was read on the mi 

Kromet This amount. « thr mber of di 

G J 2 Ol e the error betwee ( ure locks, and thi 

Mir, Jad rs ee “ta e between tne m roscoD WAS CO] ected to corre 

LF uF tt = Dol with this measured errot The block were then 

y, s S) ‘ acl ted once more, ale the re tant error taken and 

‘\. X A ( ded Th s Was repentee nT » error Was visible. 
a y 4 \ \ h Was as accurate as necessal lor the purpose, 

| \ With strong microscopes, accurate workmanship on all 

\ arts of the apparatus, and a careful man, this method 

| : wi \ | produce as a irate! (| ded a plate as cn mM Pact 

yy Sy _ } a 2 { From this wheel the permanent divided circle was made: 

~ —_ ] aes aa | s first be ne oO! ly a means to an el > a syn lal tool lor 

/ rroducing the permanent plate 


D >| D Sa | 
E 3 . a ; ecter tl same way, a O ¢ nit there were as 
~ f=} Ee ‘ . on , 
any aiVisionls as desired. al Worl Vas not done ol 
avdjyacent divisions, as there wo not the be room for the 
MaKkING AN Accurate INDEX PLAT! ! 
roscopes mut thre rl in ‘ iin 0 Was carried 


The method adopted Was to make an mae plate | out Just the same 


on which tiv lines could hy adj isted till the VY were correct, l! there sanv record of the metho ( or the eariest 
which was a novel proposition The plate had mounted curate index plates, it would be o reat interest to a 
on one side a suitabl number of bronze blocks B, hel ( iil - 

by the shouldered screws C so they could swing as show 


The lugs D were Cast ol tiv plate. one ol eact! - 
of each bronze block. The screws / passed through thes 


lugs so that the bronze blocks B could be adjusted circun 
ferentially. The outer ends of these bronze pieces wert \ one-piece pressed-steel pull oduced by the “in 
turned to the true circle and highly polished: a fine line e-out” methor made in t east number of opera 
barely visible to the naked eye, being cut on each. Two ons and without anneali In Fig. 1 the four opera- 
microscopes F and G were mounted so that the lines o1 ons required are OWn Const ( 
two adjace nt blo KS Were In tocus. To ret cross-halrs The first operatior | | is | (IEOVOTOP roma 5Y, 


pes. a fine line was cut with a diamond acros blank of O.095-i old-rolle tee]. and is produced in 


the microsc 


a plain piece of elass, which Was then put on the top ol sppele-actiol pres wil tiv om nation blank! and 
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Fig. 2. The 


heneath the press places 


drawing die and punch shown tn 12x6-1n. 
adjustable rubber bumper # 
enough pressure on the pressure parc F in the die to pre- 
vent wrinkles forming in the blank. This insures a shell 


ix of uniform thickness and straight edges that need 


that 


no trimming. 
The second and third operations will run in one press 
with the dies and punches, Figs. 3 and 4, fastened side by 
side and adjusted to give ear hh operation the desired pres 
sure and at the same time to equalize the pressure on the 
press to prevent press trouble, 
The third 


vith knockouts to prevent the pulley 


second and operatiol = are formed I dies 


) 
from sticking in the 
, 


die, thereby allowing the operator to quickly transfer 11 


from one die to the other and at the same time supply the 


Is controlled 


first die again. The knockout 1s positive ; it 








by two 5,-in. rods screwed to the ram, passing through 
t 
: | 
: a a 
x ° 
= rin ial be p> 
A 3 J2 
B D 
hig. |.) Presskp-STEEL PULLEY 
Thi bart le riaite } fastened lon Thre 4 Ker © Live ottom 
of the ‘die, 
The third operation bevels the pulley , im at one 


This dic 


The draw 


side of the crown and punches out the bettom. 
has a cutting die G beneath the drawing die. 

punch /7 is Vy in. than the 
hub and has 44 in. radius on the end, which prevents the 


longer desired length of the 


metal from stretching but punches out the bottom when 
the hub of the pulley comes in contact with the cutting 
edge of the die G. 


this is taken care of in the succeeding operation. 


The edge will be a feather edge, but 

The stretch in this hub is small. and when the die and 
jruinne h are kept smooth, the walls of the hub will not be 
This 


Is considered very cood where a large production Is de- 


over 0.006 in. thinner than the original thickness. 


sired and where 0.006 in. on the outside of the hub is ot! 
little account. 
The fourth operation puts the bevel on the opposite 


} 


side, thereby finishing the crown, and at the same time 


the 
punching out the bottom of the 


<1Z0C8 hub and hevels the feather eda caused ly 


hub previously, 
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The hub is sized to 1,7, in. inside diameter, the sizing 
punch being 0.008 in. taper. 


Piston-Ring Finishing Fixture 


By A. L.. MATTHEWSON 


The 
on a lathe for facing the sides of gas-engine rings. 

The fixture is made with a cast-iron chuck-type face- 
plate 1 which is threaded to suit the lathe spindle. Into 
the faceplate is screwed a stud B to which is attached a 
handle C. A machine-steel plate D is fastened to the 
faceplate by fillister-head Six slots 
are machined in the plate D, into fitted 
hardened tool-stee! jaws #. These are made with ser- 


illustration shows a special facing chuck for use 


means of ScCTeWs., 


which are SIX 
ited edges on their outer surfaces, and the inner edges 
ire beveled. 

\ washer F 
aws. The springs G and // hold the jaws in contact with 


is made beveled to suit the shape of the 


~ 








NO 
i. 
PisvON-RING FINIsHing FIXTURE 
tne washer. The ring to be machined Is Placed over the 


periphery of the jaws, which, by turning the handle, are 
expanded to hold it tightly. The machining operations 
may then be performed. 

The lathe carriage is locked for the first operation ol 
lacing one side so as to allow about 0.004 in. for finishing 
the second side. 

It has 
tion on from two to three hundred rings without 


been found possible to perform the first opera- 
sharp- 
ning the tool or changing the location of the carriage. 
The second operation differs from the first only in the 
location of carriage in relation to the chuck face. 


—_— 
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Drilling Jigs for Manufacturing 
Repeaters 


By Roperr Mawson 





tween the lower and upper sheds 

SYNOPSIS Owing to the fact that positive mo the fabric 
lions are important on these machines, the parts As it is commonly desirable to set a number of looms at 
comprising them must be made with great accu- work on the same pattern at the same time, duplicate set 
racy. On most of the jigs used the part is locates of cards are necessary. and to e this a “repeater” 

hy means of holes or surfaces pre iously mach ine } is used. 
SCTEUWS forcing UT piece lo a positive stop. Ar A nest of cards, aitel ely rahe s placed on one 
set of cards on the othe 


bles the ) “tor ti . 
ena operator side of the machine, the mast 


open lupe oT id which 
le: by means of this machine. duplicate sets are r 





quickly and conveniently place the piece in pos side: 
lion and facilitates the removing of chips from th roduced. Some of the jigs used by John Rovle & Sons 
iq is generally use Paterson, N. J.. in the manufactur ne of repeaters are 
ere shown 
In weaving by means of jacquards, a system for looms / 
which was perfected and made practical by Joseph Mari Virw oF A Repeater 
Jacquard about a century ago, the most perfect method One of the completed repeaters fitted to reproduce a set 
of producing textile fabrics of elaborate and intricate ce f cards is shown ip Fig. 1. The set of master cards is 
signs is possible. After being designed the pattern to b shown at A and the laced blanks at B ready to have th 
reproduced is cut on a set of cards, using a machine called design reproduced on them. Some of the cards whiecl 
2 “piano.” ave been punched are shown at ¢ after being carmed 
When the jacquard is operating o1 the loom, the wires away from the machine o1 vw evlinder D. The row ol 
connected with the warp hooks pass into holes in the cards, punches may be seen at /, their operation being controlled 
and thus the warp threads remain normally in position with the needle board fF.) Any needle entering the hole iu 
| a master card operates the punch that cuts a similar hole 


not cut, the threads 


holes are 


through the loops be- — in being reproduced, 


Qn the other hand, where 
the card 


ure raised and the shuttle passing 





_. i 








Fic. 1. A ComprLerep REPEATER 
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Fig. 2. Drint Jia vor Cuvremn Bopres aT eine Ji ror Cam Levers 

When drilling the clutch bodies, the jig shown i stappeda 2 UL S.S ; { thy One of 1 
lies, 2 and 2-A Is usect. The isting Nas been previous i ned |e ers dna ”? Obs tal thre c 
machined on the shank A, the shoulder faced, and 1 
large hole B bored. The part is located in the jig b DriLnine Chon HAN DWHRELS 
means of a pin which fits into the hole B. The screw a The jig used for dril ’ lnteh har 
washer C are then attached and the thumb-screws J) t t eels is shown in Figs. 4 \ Phe casting has pr 
ened to equalize and hold the Casting sec urely. ‘Two ae sly been bored at A a t rface wed. \ va 
in. holes are drilled at /, and four \%-in. and two %4-in. on the jig is used to locate the cast end a nut 
holes in the flanges Fk. Two fe-In, holes are drilled ed o te eho , ‘ s it secureh Ty 
lugs at G, the tools being guided through bushings oles are the + RB the wheel reat 
the ears formed on the jig For all the holes noted ts we. and four ire} ‘ throu 
drills are guided through bushings placed in the jig e ears (. the jig rest t Ih 1s show) 

‘ les B ; if are i! « resin 
Machining Cam Levers , seal 
When drilling cam levers, the jig shown in Figs. 3 a ; 
; vas. ' ' ; Dinning KFREp-¢ Ek SUPPO 

j-A Is used. Che casting, wht hy has CT previously ma 
chined on its faces, is located by stop pins, against whi When drilling patter: on nder supports, the ji 
it is forced with setscrews A. Two screws B are the wn in Figs. 5 and 5-A is used. The casting rests o1 
tightened, which hold the part secure ly. A je-1n. hol height pads In the jig al orced back to locating su 
is drilled at C and a 2-in. hole bored at D. The hole ¢ aces by means of two screws in front A screw A 
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tightened to hold the part securely. Four $.-in, holes 


are then drilled at 2, a P.-In. hole for the clamping lug 
is bored at C, and the cored hole ) reained out to 134 in. 
‘The lower hole in the boss C is tapped a 3 in. U.S. 8. 
thread and the upper hole opened out for clearance with 
the part out of the jig. 

One of the machined parts is shown in front of the 
jig. 
LEVERS 


DritLing Cam 


The jig used for drilling the short cam levers is shown 
on Figs. 6 and 6-A. The casting ts located in V-shaped 
surfaces, being forced in position by means of the screw 
A. The small end of the lever rests on a height locating 
block B, 

a 3 : -In. hole is drilled with the tool eulded through 
the tool 
hole is reamed to 
thread, 


. 1 
the bushing (C, 
through the bushine DP. 
in. and the latter tapped a Y%-in. U.S. S. 


and a 43-in. hole with culided 


The forme 
1 
both operations being } rformed out of the jig 

When drilling slide blow KS, the jig 
7-A is used. The castine is located by a pin A, 


the center hore | hole, 


shown in Figs. 7 and 
which fits 


I 


and held in place by the screw and 





—— 














Minting Fixture ror Frep-Cy LiInver 


SUPPORT 


Kia. 8. 


washer B. The screw P is then tightened to force the 


part against a locating pin. 
‘.-in. holes are drilled at (, 


‘Two which are tapped a 


5e-in. U.S. S. thread out of the jig. Two 14-in. holes 
are drilled in the flange J, the tool being guided through 
a bushing in the jig. At the right of the jig is 


of thre drilled hid] Hho ‘ 


show it one 


Vining Ferp-CyLInDER Suprorts 


the feed eyvlindet sup- 


The casting is placed on a 


The fixture used when milline 
ports is shown in Fig. 8. 
the 


washer being tightened to hold the 


and 
pin 2, 


Which acts as a support, is allowed to come against the 


scTeW 


hole at A, a 


\ spring 


yin which sets in cored 


piece, 
I 


under side of the casting. The screw ( is tightened 
against the edge, which forces the part against a stop 
surface. The surface 7 is then milled with a t-in. hori- 
zontal cutter at a speed of OF ropan. with a feed of 0.05 in, 
per revolutio 


C 
il 
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Imcreasing Production 
Punch-Press 
By W. J. Weis 
commercially 


When the production of a machine is 
perfect and the machine is doing all it can without undu 
strain, its efliciency is as near 100 per cent. as it Is rea- 
sonable to expect; bevond this point the wear and tear 


the d In production 


Will overbalance {erer 
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We once made a die for making metal sealing-hasps, 
but after it had been in the press only a few hours it 
was sent back for repairs. This did not look good, but 
we discovered on investigation that the speed of the 
press was just about double what it should be for that 
We 


samples, which we 


work, reduced the speed and blanked out a few 
the lle 
said they were correct, if they would keep coming that 


Ie 


long if the 


showed to superintendent. 


way. was told that they would not come that way 
speed oft the press Was kept sO) high. 
that the die had 


It was then resolved to reduce the 


In about 20 min. we were informed 


avail sheared. speed 
of the press nearly one-half. The result was that the die 
operated without injury, giving the desired production, 
“ & ; 
Cushioned Hammer Head 
By E. V. 
sudden jerk on the friction-pulley type 
Avery & 
Sons, Louisville, Ky., has all the hammer heads fitted 


ALLEN 
the 
ol drop hammer as the friction acts, B. F. 


Lo avoid 
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SPRING-CUSHIONED Hamer ITeap 


with a spring, as shown. Fitted in this way, the uppet 


shaft and the pulley are not subjected to such a sudden 
rator, 


train. and it is also far easier on the on 
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Standard Planer and Parting _spwinted tools, 
Tools at are 


By Li. P. ALrorp he was installing 


From the draw 
Simply shaped, single-pointed tools are common!) ethad® tam tes 
standardized today in the larger and better organiz Desai: tele Cis an 
shops. But even in these it is unusual to design carefully a tions a oe 
complete line of the tools that are only occasionally Janer tools. rad 
used, but are very necessary when needed. external kevwa 


An exception is the Watertown Arsenal. They have the settine angel 
made detail drawings of both regular and special single rinders are ive 
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Long-Time Credits 
By ENTROPY 


* 


over the lars 


| i ocer Ss for cash. be can turn el 
to s stock in a week. If he buys on longer time 
than that. he finds himself with money on hand whik h 
helongs to his jobber, but which is not due him. Ile 
may, if he buys on 30 days, find himself in possession of 
a permanent loan of nearly the amount of three weeks’ 


may use it to buy better fixtures, to go 
that he 
he should 


purchases, [le 


on a vacation, or for any, other purpose yan 


that even if 
the 


think of, in the practical security 


change jobbers he could make same arrangement 


avain. 


Suppose. instead of selling for cash, he still buvs on 


] Ils on ov days. wl IK }) soon stret hes to 60, 


, | = 2s 
4) davs more than his jobber carries lim, 


 davs and se 


usual. means that he has to carry his cus- 


as Is 
Tomers or 
same as. thr 
| 


makes his burden. the jobber’s, an 


which 


arrangement which his jobber will consider entirel 


burden of 
Ile does 


i 


Want to act 


equitable. The jobber will allow that the 


carrving credit should not fall entirely on 


not 


one, 


not consider himself a banker and does 


the part of one. 


he cnuse ol this e\Tension of credit. is twofold: )n 


one side thre re iw the ambition to horrow from the Froce! 


without pavine interest: on the other is the willingness 


to extend credit to just the extent that will make Jones 


or Smith feel under obligations to continue trading where 


he has an established line of credit. A) grocer opening 
a store in a new community finds it profitable to imme- 
diately lend from S50 to S200 per fam Ivy, with neither 
security nor interest. but as a bond to hold his customers. 
Ilis customers cannot afford to get in debt to him or to 
borrow of him in this wav, but they do it. 


How does this apply to the machine-tool business? In 
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@ ANG|VERT A | 

4 , 

s : | 

- , | 
verv much the same wav. Machines are bought often- 


times to meet a new order, and the purchaser expects 
to pay for them out of the profits of that order. If he 
buys on a six months’ note and completes and is paid for 


the order in three months, he will have money on hand 


l 


that belongs to the man 


chine, hut whic h is not due him. 


from whom he bought the ma- 
The temptation to use 
that 


to invest some of 


the money temporarily is stronger than faced Dy 


a bank cashier who sees an opportunity 


the bank’s money in ways profitable to himself. He 
finds that if the money is not back in time to meet the 
note, he can get it extended. In the meantime he may 


have bought machines from some other manufacturer in 
hetween the purchaser of 


\ day ol 


too dull To allow 


] rte = 
the same wavy. The difference 


machine tools and the grocer is this: reckoning 
is sure to come, when business will be 
of paving for one machine with work from another bought 
“on tick.” 

Legitimate credit is credit enough to allow the limited 
supply of currency which we possess to get around and 
When we 
money enough in the country so that if equally divided 
trifle that 


he helped out in some Way or of us would 


do its work. consider that there is only actual 


each of us would have a over $355. we can see 


it must many 
Theoretically, if 


we should need 


a dollar of it. 


never vet a elimpse ot 
Money 


fact, the 


evervbody used checks instead of 


no actual cash: but as a matter of largest part 


of the world’s business is covered by payrolls. For this 
purpose cash is necessary from the time the money leaves 
has 


Most 


hy che k. 


the bank to be put up in the pav envelopes until it 


been spent by the workmen and is back in the bank. 


of the other business transactions todav are dome 
\itempts to 


only in keeping thr mone 


put the pavroll on a check system result 


in the bank a few hours longer. 
Verv few workingmen, and only a small proportion of 


Be 7 
salaried men, fail t 


o cash checks at the earliest moment 
possible. 

and no need of getting on a strictly 
hand, the 


harmful to the one 


have 


There is no 


cash basis. but on the other promiscuous eX- 


fension of credit is as who recelves 


it as to the one who geives it. OF course, there are emer- 


en ies which demand credit, and long credit Too, A 
man ora firm may find it necessary to ask long credit 


mn account of heavy d the failure of others 


or because of seasonal activity which can be 


losses le To 


predicted. 


Rut both of these are matters which should be taken care 


rather than by the people from whom they 


fact, 


banks. 
do their buying. In 


ol ly 


anv borrowing which results 


in the borrowed money virtually becoming part of the 
capital of the borrower is more legitimately a bank prop- 
commer ial one, 


osition than a 
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Tools for Manufacturing SilK- 
Working Machinery 


KDITORIAI 





SYNOPSIS 


casting is used as a locating surface, 


In the design of these jigs the rough 
V-hlocks bhe- 
ing employed to insure the holes being central with 
the boesee. 


the casting hack lo its correct location. 


In most COSOS On SCTOCW is used la force 
An 


with two anqular sur- 


Wi- 
usual counterboring fiature 


TaCeS Is used for locatina the prece. 





Some of the special tools used by the Johnson, Van 
Vlaanderen Machine Co., Paterson, N. J.. build 
ing silk-working machinery have been described in pre- 


when 


vious articles: others are shown and described here. 

The jig for drilling one of the levers used on the “DICK 
ing machine” is shown in Figs. 1 and 1-A. The lever has 
the noteh 


locating surface, the block B titting in 


A previously machined, and this is used as a 


t. The bosses of 


the two arms fit into V-shaped surfaces at C. The upper 


boss rests on a locating block and the lower arm on an 


adjustable locating screw 2). The thumb-serew # is used 
to force the lever back into the V-surface, and the clamp 
F is then tightened on the casting by means of the wing 


nut shown. 





. 7" «=! 7 
, q | 4 a 3 3% 
: >, 
| | F Y 


in | 
1lO%G a 


y >). a , 
= nm C./ 4518 | 
~ 


Kia. 1-A. 


Wop LEVER 








Jig ror PickING-MACHINE LEVER 





CORRESPONDENC) 


Two holes, **/,, in. in diameter, are drilled through the 


bosses G, the tool being guided through a bushing in the 


jig cover // for the upper boss and through a bushing 
in the lug J for the lower boss. Two No. 5 holes ar 
drilled in the lugs A. the tool heing cvuided through thr 
bushing L, and two wih. holes through the bosses 


bushing JV, 


V are reamed to %e and 5¢ in. 


The holes 


in diam- 


the drill being guided through the 
through G@ and 
eter respectively out of the jig 

One of the levers after these machining operations have 


been performed may be observed at the right. 


Drinuing TAKE-UP BRrackKETS 


the “take 
The drill 
ie operation Is performed from the rough casting, which 


ix located ly a V block 


\\ he'd 


ip, the jig shown In Figs, 


drilling the supporting bracket for 


2 and 2-A is used, 
A and a stop B: the thumb-serew 


part into both locating sur 


(’ when tightened forces the 





Wo Taker-Urp 


iy PAILS OF tid 


Pia. 2-A. 


BRACKE' 





BRACKET’ 
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faces. The jig cover D is then placed over the jig and 
casting, being located with the two index pins #, which 


fit into reamed holes in the vertical walls ol the jig. The 


three wing screws F hold the jig cover in position. A 
hole is then drilled through the boss G, and two ' ,-In. 
holes through the bosses //, the tools beine euided 
through bushings in the cover. The holes are reamed to 


respectively at assembly. 


Ws and 1 in. 
ut shatts 


jig shown i 


The yoke used for supporting the bevel gears at 


machine” is drilled in th 


The casting is located on the \ 


mo the “printing 


igs, 


Lyla ks A 


Sand 35-A, 
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One the finished machined yokes may be seen at the 


right of the jig. 
MACHINING CENTER Supports 
Phe fixture used for counterboring center supports used 


fand 4-A. The 


and the 


on the “button breaker” is shown in Figs, 
casting is previously machined on the shank A 
thread cut. The upper and lower surfaces at B are ma- 
chined with two separate angles, one two degree with the 


ertical axis and another six deg with the horizontal 


ree 








Ma 
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Kia. 3.) JG ror Driintine 
, ae Se 
WALL THICKNESS % ™ 
I ‘ 
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Rig. 3-A. Deratts or Jig anv Your} 


The 
fis then tightened by means of the wing nut, thus hold 
ing the 


drilled at C and a 


In which the under surfaces of the bosses rest. strap 


Three in. holes are then 


custing ' 
hole at 


securely, 


dD. 


respec tively, slip bushings being 


gq7n. These are then 


and 5 in, 
for both the 


reamed to 


supplied with the jig drilling and reaming 


Operatlols, 














Kia. Kixture ror MAacuininc Center Support 
nie 
<--14--> 





AAdahacsha’heasil 


f 
MAH ’ ((lll 
¥ “ 


= BRASS 
Q\ 218 
zh } 
> fi ' 
9S ; 
Sat: i 
Sig __y 





AND UENTER SUPPORT 


FINXNTURI 


DETAILS Of 


The casting is located by placing the turned shank 


no a block and the lower angular surface on a wedge, 


the rear part of the casting resting against the block (C. 
The block is then adjusted by means of the thumb-screw 
) until the casting is central. When 
the wedge / is pushed under the part, thus 
correct alignment. 

mill F#’ is then fed the correct depth 


thus counterbering the inner hole 


this condition is 
obtained 

holding it in 
The 


through the bushing G, 


double end 


facing the outer surfaces square with each other. 


| 
ane 
DritLing TAKE-UP BRACKETS 


The jig shown in Figs. 5 and 5-A is used for drilling 
two types ot take-up brackets. The casting is located hy 
a V-block A and rests on a height block B. The thumb- 
is tightened on the casting, thus forcing it into 
The 


jig plate is located on the jig by means of two wing dowels 


SCTCW A 
the V and onto the locating block with one motion. 


D and held down with the wing nuts £. 
Three “*/,,-in. holes are drilled at F, a 
and two ;*%-in. holes at 17, the drills being guided with 


ié 
bushings for each hole. The three holes at F are reamed 


gq7ID. at 
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to 1 in. at assembly; the hole at G@ is tapped 5,-in. U.S. the suppo F 
S. thread out of the jig. When drilling the other type of asting, being re 
bracket the plate J is removed. The casting A’ is located 
in a manner similar to that described, and two °*/,,-in. 
holes and a in. hole are drilled, the two former being 


reamed at assembly to 1 in. and the latter tapped 5 
U.S. S. thread. 
The two ty} sol brackets Inachined Inf = J hia “ 
seen at the right of the jig 
DriLLING Support ano Cover 


When drilling the printing-machine support ai d cove 


the jig shown 1h) ries. i) and () \ Is Used. The support 
casting is located by a machined are A, into which it 


placed. The lower s irface of the casting is forced agai 


a stop B by the thumb-screw C. The jig cover is locat 








' 7 ‘ 5? - A 
.- N re 
» Ae =| 
Mm , res > 
W . : 
Z 
S 16 . 
> So Y 
kK se at 
‘ 
= t > + 
: i Son 
=> = 
, 
“eg $ <— oe = THIS SEGMENT 
S, USED AT C WHEN 
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Ria. 5-A. A Derain or Jig anp Take-Ur Brackets ‘1G. 6 














Pig. 5. Dritnine Tane-l BRACKETS Fic. 6. JG ro 

by means of two wing dowels an ‘ wing screws i 
a manner similar to the jig pr sly described | this 

Four ®/,,-in. holes are drilled, the tools being guid n Twist Ih ( 
with the bushing in the jig cover, When drilling th = 
support cover the spacing ring J) is placed in the jig at / the s 
The cover casting F is then located with its inside circular ACCESS 
contour fitting in the spacing ring. The casting is located of the ra 0 


at the other end in a manner similar to that described for 


Substantial Rack 


Stee] 
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In lavine out the steel storage department, attentior 


details which go to make up 
The steel 
are beside a wide driveway, into which the 
This allows the steel bars to be lifted 


truck and transferred to any desired rack by an overhead 


Was pail to the various 


both cost and quick handling. racks shown 
delivery truck 
from the 


Passes, 
traveling crane, devised for the purpose, and to be lifted 
out of the rack with equal facility, to be weighed and 
taken to the cutting-off department, which adjoins the 
steel storage. 

\s can be SeCTL, thr upright for these racks consists of 


wide. All 


substantial castings 70 in, high and 244 tn, 


~— /7-6 > 


IW 


SPACING OF STANDARDS 
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= ~ ” | a 
ber ) % Rod,/42 
2 sy | ign long 
3a” y y 
—_ yt - a, | 
. j ) 
. 26” > “23 
| C.1. STANDARDS 
3 
hia. | \ CONVENIENT AND Compact Rack vor RouNnpb 
STOW h 
|RACKS FOR SMALL 
I stock RACKS FOR LARGE 
oo STOCK 
SCALE \ i} 
i PLATFORM , 
| : DRIVEWAY 
i f 
Hl SCALE BEAM 
hoy = [ j 
hig. 2. LaAvour or STEEL NTrORAGI 
Room 
of the steel bars except those im the lower rack are sup 


ported on machine-steel pins which are cast tn place, the 
dimensions of each pin being shown tn the illustration. 
The diagram at the left shows how one of these racks 
16 in, 


is laid out, with six spacings of 12 


between the uprights, these being varied 


In... SIX of and 
two of 21 In, 


the stock in hand. 


to suit 
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The method of spacing is by the usual bolt and thimble 
methods, the bolts or rods being 5 in. diameter and the 


thimbles or separators of *4-in. pipe, slipped over the rod 


The 


Spacihges 


between the sections. arrangement of these, to- 


vether with their and dimensions, is clearly 


shown, the two larger series being continuous and in 
pairs, while the upper connections are staggered up and 
down, as indicated. The rack shown accommodates steel 
hars 4 in. diameter at the top, and increasing to 9 In. 
at the bottom, all necessary dimensions and information, 
together with a complete bill of material for this particu- 


being shown. 


Committee versus “One-Man’” 
Control 
By FE. F. Henry 


It is always wise to take into consideration the fact that 
while two heads or a number of heads may be safer, they 
who conceives ; 


are less likely to be brilliant. A> man 
business policy or a new method of manufacture, and 
who knows In his own mind that it is a wise move—one 


that he would willingly back with his own money, if he 


had anv—loses his spirit when he finds that he must argue 
the idea into the favor of a committee composed of men 
the understand 
is talking about. 
loss of many mechanical ideas that are well worth while, 
argu- 


technical know ledge to 


This can only result in the 


who have not 


What he 


inclined to he 
that a 


for mechanics as a class are not 


mentative, and it may also he said man ob me- 


chanteal bent very often cannot comprehend how anyone 
else can fail to see his point instantly. 

We seem to be at a parting of the Ways. One direc- 
tion leads to the employment of a mechanic as the head 
in which a mal 


other to 


of a manufacturing company business 


provides the money and the orders: and the 
where the mechanic becomes a consulting engineer, giv- 
ne advice as to methods and mechanical construction, 
but sharing no responsibility for the success or failure 
of the business as a whole. 

It would seem to be up to the mechanic to perfect him- 
«lf in the art of presenting a case to the non-profes- 
~ional minds of the men on whom he is dependent for the 


funds with which te carry out his ideas, 


calls 


customary on 


attention to 
the part of 
dynamos, 


oils and oil engines, “Power’ 


Discussing 


the fact that heretofore it has beet 


oil sulesmen to recommend for high-speed motors, 


planers, et oils ranging in gravity from 30 to 32, flash 380 
to 480, viscosity 180 to 225: an oil for gas-engine use rang 
ing in eravity from 28 to 25, flash 390 to 420, viscosity 200 to 

0; general machine work, light line shafts, ete., a 23 to 26 
gravity oil, 360 to 395 flash and 150 to 295 viscosity; steam 
cvlinder stock for pressures up to 150 pounds, a 600° stock 


pressure a 650) 
superheated steam but 
With too 
is formed, which 
The flas 

fire 


with about 6 per cent. tallow, for over 150 Tb. 


with S&S per cent. tallow, and for 


stock 


portion of tallow with 625 stock 


ited steam, 


ver small 


much tallow steric acid 


in superhe 


ndheres to the cvlinder walls and cuts the rings 


vlinder stock should not be below 500: the test Is 


the 
flash 


bearings a 


ora ¢ 


Pennsvivania auto oils range in gravity from 


about 415, 


ound 650: 


(01% to 31, viscosity 215 to 225, amber colo 
For compounded with s 


light 
flash, 


evlinder stock 


used for 


crusher 
black oil is 
water-white oil of 
of 85 to 100 


spindle work, 
low 


with the new 


generally 
about 34 


as prey 


cheap 


gravity, 340 viscosity 


However iously suggested, 


characteristics being developed in oils, new standards ar 
doubtless being created and lubricants will be selected more 
on the basis of what they will do than on what they show 
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A General-Utility Alloy Steel 


By I. NI HOLSON 





SY NOPSIS—The allow steels used in motor-cas Be a 





els » oT eral T = st ~ t ext wher x t 
construction vary widely in their | Tole ro : . . 
, f / / ] pe lv heat-treated ws cist 0 < eA ] 
lies hecrause Or Tire mei / varying IOS ) HONG 
T bivle erew iT ve the rar 
On them. For fis redso) serera VIOUS are MSU 
' rope! cs W ( 1 mien Ox 
; . . , 3 / I 
ally kept aL sfock Hu Lhe manufacturers of motor 
J f pate ; ‘ 
vehicle Ss. The author suqgests a single allow, S 
° . , I t t | 
; 
mhich, hy rarvingd the freatment Can be nadde la 1) | \ cn fi 
replace a One o hie se ra } s )} } te 
; . i? 4 “7 \ | 
| 
) ~ ‘ | 
The steels used in motor-car construction must b 
} ] ] ] ] ] hea . . 
sessed of high elastic limit and great ductility to success Draw ’ N 
aT ss ee eee 1 4) ny CUR 
fully withstand e heavy stresses which they are called 
on to undergo. 2 . 
lo meet this contingene the steels known as allo DA rh 
steels have hee! evo ved, lhe consist ol allovs ol ron \ 4 
! ( ( 1 ( a) 
with varving percentages o carbon, 1 Kel, chromium, 
| | iT ; i } 


titanium, molybdenum, tungsten, et When these el : ; : 
. - , ha 
1 4] 


ments are introduced he proper proportions, and 1 


‘ } 7 


product is suitably heat-treated, the allovs exhibit prop 


erties truly remarkabl n contrast to ordinat cari , , ; 
ele mort. Se ev materia 
steels. 
1 ~( ‘ el | ited 
ney are, natura . hore CAM —~1\e carbon steels, P 4 41 } ' 
. , | ensile stre Jas mdicated the B ( vi test, and 
their price being largely dependent on the ements 
the actual maximum. stress | ition figures 
present. ’ } 
I ough Onn neach case. are Ome ! \ 1 hn tnose 
It Sapparent that li ah alloy steel cal ” Manutactured , 
; 1 l ] ] : ’ ; 
which, by varving the heat treatment, is made suitable ' 
: , , he metal, after treatment ne, fibrous frac- 
for several different purpose s, the organization of a Works r } 
} _ 4 mn eC sin ( Ce Ol { irdener 1D 
may be creathy Slmptlitied, That is to say, if where now 
perhaps three or four different alloy steels are used, o1 


may be substituted to fill the requirements, the advantages Vario Ap 


e ODVIOUS., 


( ! It Oss “( ea 
\ SIMPLE NICKEL-NSTEEI = oe = ba 
The steel is a simple nickel-steel. This has suffered in’ as it n e mad the « 

reputation largely because of incorrect treatment an Tects anot mp ' St ong 
ifnorance on the art of the users. Steels are requires ule by the crucible process, lt c ( i 
which possess either medium or hig! timate tensik TIS neurre thy rr 
streneth, but the elastic limit, elongation and reduction m, \ 
of area are invariably required to be high, for therein lies pensive than those mac 


lLeir advantage over ordinary carbon steels = steel also admits o m4 
I should recommend a steel of the following compos treatments. a mportant t , rT 


tion to fulfill these requirements material must he ned ¢ 


Carbon, per cent 0. O82 
Silicon, per cent 0.10 Mang t 
Sulpl Ir, per t x) 0 O85 Nich , 25 


rABLE 1 ANALYSIS OF GENERAL-UTILITY STEEI ( f r one typ 2 Loe ( opted, the necessary 


This steel. when suitably treated, w Y ound to pos . out ve 
sess extraordinary qualities. In the annealed condition it cn ements 
> ] ~ | i } i 4 hy | “S| 
can be used for parts which do not require great tensil al i~te 
| | ! eC. OSIM ir , its thy 
strenoth. but which must be very ductile. Annealing ’ ' and 
consists of heating the rolled bars up to a tempe | ’ oF 0 
~- , } ‘ es ( ti? 
above the critical point, sav 1475 deg F.. and cool to 1 
them 1) all » wv ! Tet irom e! 
The hie hat Ter roperties alte | ~ Treat | Vo) a form 
; the te ture ‘ ds o 
mroximate the Tollowmeg : end 
1 ! ( vr Ty) ‘ ‘ heat et 
Maximum stress, Ib. per P 10.000 MMM : 
Yield point, Ib. per sq.ir Hl.) t 72,000 Whateve the cause, the | test w i ny Varia 
l-longation in tw inches, per cent ot . . 
Reduction of area, 1 al | +e r rhe Wil A | ractica 


TABLE 2. PHYSICAL PROPERTIES AFTER ANNEALIN rposes, These remarks do not to t rticula 


Many uscs for the steey in this condition w 
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Foremen’s Letters--The Matter 
of Efficiency 


Dear Brother: IT do not suppose you want me to be so 
familiar as to call you Jimmy now that you have risen to 
so dignified a position, but you will have to let it go for 
a while until I get used to thinking of it. 

So Hampden is getting the efficiency bug, is he? If 
I know him, it will be some time before he spends any 
or on a grinder either for that matter. He 
you did the first 
My best advice is for you to 


money on it, 


is making money even if not see it 
day you worked for him. 
take out some of your ideas in writing them to me, where 
will hear them, and tight 


If you can get his system and combine with tt 


no one sit and see how he 
does it. 
some of the good ideas of the old shop where you were 
brought up, vou ought to be able to command a pretty 
vood job somewhere, sometime, but if Hampden fires 
vou it will take you some vears to live it down. 

There are vet a dollar: one is to earn it, 
the When 


voting to Waste In that shop, he sure it is vol” out of 
Ile might come 


two Ways to 


and other Is t save tt. you see anything 


some other man’s room and not yours. 


around and drawl out, “Young man, [| don’t want to 
hurt your feelings, but there are other men [T can get 
to do your work, who can do it better than vou can.” 
If he begins to say anything like that, either cut and 


run before he finishes, or else face him and tell him you 
] hut that he 
hetter than vou can. It 


dot ( oubt he can, Is not goings to vet anyone 


who can do any may tickle him 


enough so you can stay as long as he lives. 


It rather amuses me to hear you getting after this 
ellie hey matter and then in the same breath begin. to 
holler about tools. Tf vou had read the book, instead of 


that one of the first 


standards. In 


vou would have seen 


prine iples is the 


criticizing it, 
use ol proper spite ol 
the fact that shops have run for years and made money 
without any standards of measurement, there is no doubt 
but that as a shop grows it becomes almost impossible 
to keep work going through as it ought without some 
the work is to be 
the same standard that 
With only your 22 men you 


reamer. Is 


Inspection of it, and if inspected it 


must be measured by the work- 
man who made it used. 
all right if 


- 
oll, 


can get along vour 114-in. not 


so vou get it mixed with the 1 ,%,-in. 


more than jy u 


reaamer. Then, when you ream a hole with it vou call 


it a I4-in., and you do not care a hang what size 
it is, because everything that goes in it ts made right 
there and vou have it made to fit. And remember one 


thing, vou are more likely te get uniformly good-run 
that 


limits 


machines than are with the system 


nine Wal you 


of standards and that we have in the old shop. 
You say vour men do not know anything about a mi 
That is all right, probably they don’t, but they 
know a running fit when they see and I 
Your idea of a 


and 


crometer. 
One, Suspect 
that is more than you do. running fit 
that 


over Ss] Le, 


be standard may be one-half 
old the 


is from one-half thousandth 


Is a hole 


thousandth 


may 


according to how or new 


reamer is, and a shaft that 
to one two-thousandth under size. Your assembly man 
may pick out a shaft that is as large as will pass and put 
it in a hole as small as will pass and only have one-half 
thousandth shake, which will perhaps be hardly enough 
for the oil. Or he may pick out the smallest shaft to go in 


the largest hole and get something that fits like a car- 
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penter job with the two and one-half thousandths shake. 
I will bet that not will have nerve 
enough to turn in a fit with that much shake in it. 


one of your men 

There is a lot of mystery about interchangeable ma- 
chinery that is all piffle; it is just a matter of limits and 
measuring each piece separately. blacksmith a 
14-in. limit, and he can make work that will interchange 
There 


is where people find such surprising differences in- ma- 


Give a 
just as well as what they make in a watch factory. 


chines that to all appearances are just alike. Take an au- 
tomobile where it is necessary that parts shall be inter- 
j one sometime 


sure to get 


has trouble with it all 


changeable, and someone Is 


that is fitted up so tight that he 
is sO) loose 
hehind to 


Of course, the majority get 


the time, and someone else will have one that 
in the joints that he 
the 


has to hitch a rake on 


cather fragments. 


cars with only one or two tight spots and a few loose 


uy} 


ones, and when they have those fixed, all?’s well. 

I have half a suspicion the old man knows this, and 
as the stuff vou are building doesn’t need to be inter- 
changeable from the customer’s point of view, and as 
nobody has really achieved interchangeability in anything 
that has to be scraped to fit, and you fellows are scrap- 
ing all the time, T shall be interested to hear how you get 
My advice would be to lay low, 

Yours truly, 
ENTROPY. 


along. 


— 
% 


Corrections on Drawings 


Many draftsmen do more rubbing than actual draw- 
Ing, tor the reason that the chief engineer or the chief 
draftsman, when looking over their layout, will take a 
solt pen il and mark corrections all over it. As a result, 
when the changes are being made, lines are often removed 
which should not have been disturbed. 

A simple remedy for this, suggested ly Wm. Roberts. 
is to lay a piece of tracing paper over the layout and have 
the the 
tracing 


person Inspecting it make his corrections on 


paper, 


x 
It i series of tests made at the work of the Cleveland 
Twist Drill Co. which were made the subject of a paper 
dealing with the surface decarburization of tool steel, pre- 
sented before the American Institute of Mining Engineers, 
it was found that with but few exceptions, all tool steel 
furnished by the makers shows decarburization to a greate! 


or less degree This is the result of various heating processes 
during manufacture The decarbonized surface, or “bark,” 
as it is commonly called, must be removed before the steel 
is used for cutting tools, wearing surfaces, and the like 


greatly owing to oxidizing 
rolling 
twist-drill 
that the 


thousandths of an 


bark 
the 


material In 


The the 
conditions 


the 


round 


depth of may vary 
annealing of 
the 
the 


very 


during hammering, and 


rough turning blanks from 


bar, it is sometimes observed outside of 


bar, to a depth of several inch, is 


soft Beneath this is a ring about '. in. in thickness, so 
hard that it cuts a nick in the lathe tool Below this ring 
the piece is uniformly soft Microscopic examination reveals 
that the extreme outside of the bar consists of either ferrite 
or ferrite inixed with pearlite, which would of course machine 
as easily as machinery steel The hard ring is found to 
consist of nearly pure pearlite in very coarse crystallin 
grains The soft interior consists usually of finely divided 


pearlite and globular cementite, which also machines with 
great ease In case a piece of tool steel is being machined in 
such a way that only a part of this layer of coarse pearlite is 
removed, still greater difficulty is encountered The surface 
of the work will be rough and the point of the tool will be 
worn out with great rapidity The rapid wearing of the 


tool makes it impossible to hold a uniform size on any number 


work 


of pieces of 
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MUM LALLNU ALLENNA HNN NAL EAE STOTT ey 


MOC 


the lev | 


Means ol 


nut show 
Bench Lathe ~ 3 
The tape i chowe / are for attaching the 
Various means are employed to meet the requirements = small pawl. which is easil t removes Mas 
- 1 pa asl a rem I) 
of particular cases of indexing work in the bench lathi two screws, one of w Liss J, fasten the bracket 
An effective device for QUICK indexing, covering a Wiel to the rear end of the heacdsto ‘ 1 lat I find thi 
range of spacing, is shown in the illustrations. irrangement very convenient, as or some purpose 
The index plates used in connection with this arrat ore ndependent of a quill and qui rest 
ment are finished 4144 in. diameter and have a short hub Another support for the taper Hlustrated in 
with a lapped hole 0.010 in. in diameter. A setscrew Fig, 3—it can bn ed « Holes are drilled for 
fitted into this hub secures the index plate on the specia Spring as thy nie ' oe oO t ye 
draw spindle shown in the details. A tlat surface ground olted to the lathe 
on the spindle helps in holding the index plate. (jus TLAPRSSLEI 
Note hes conform ne to the tooth in the cast-iron paw! |] 
A are milled the index plate whenever the number « 
7 Photograp!) \rticles 
| —~ & 
| ( a 
a Ls \ lo rHaekad gb Cabbie ri il i l i il 
rtical, for the purpose of ap irticles lyi 
on a table or the floor, it n voted at the « 
B 
‘ The woode! ( l | I i 
(A > “4 al \ ‘ crewe ‘ r table ¢ \ 
X + ” \ 
% ~y 's 
y = ‘ ? 
D ” ae ao, 
\ (es Z 
4 LA 
Z 
FIG.1- THE INDEXING FIXTURE FIG 3-ANOTHER FORM OF : i 
odpiapges S - “ 
SUPPORT : | = 
A or 
bE iG 
Ba\D | ~ele Pail 3 
s 
mm 
¥ a —_ ~ | , 
C2 J &F 
c B 
. |) 
C 
/K 
j = } ' —_ 
j = - 
f | L -- 7 
E Cc é 
6 | H ; 
: 
? i) ’ \ 1.1 
C el & ) | 
F LOCK NUT ba cll Ihe ut D serves ‘ aT 
, ot oy i oO nera / ’ 
ae 
= , 
st) { ivi 
| s ‘) \ | 
~ Ti @ 
()| ) J 
' , J w . 
— = Ra ores 
\« 7) NS DENENG 
1 rime d 
| Slons permet hor at () te it) vi destined 
SIONS thy \ orm ao eel Bi } wl ‘ 
avatlable. . ! ehh 1b eal 
In assembling the attachment the tapered stud ¢ fit . 
first he located in the brace eT 1), Mh the torsion spt No tt ! Th Prbabne 
Kis placed on thy lhOoss F. which orn a part ol thr pawl. aos Dat iil il? | - and thre Ol- 
one end of the spring entering one of the holes G to adjust ‘) ne iIstrations lel . ts ses 
it. The paw! Is Then Nhte toh the lal, wh le the other In | iv. | at A is the core « rn} mn stove joun- 
end of the <prine enters one o thre oles i] pre red ies, sho me the hol iN! “UH, his, how- 
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hased on 


Pe. Fig. 1. 


entirely ol! 


ever, is used mostly on small holes: bu 
practh the same principle, is made sand 


core bOX, and can be made in almost any 


in an ordinary 


and also to core several holes on the same center line 


“IAC. 
with the 
At Cin Fig. 1 


one Core, 


s shown the old method of accomplish- 


known as the stop-off, 


ng the same object with what is 

t much more tedious and unsatisfactory way, since this 

type of core must be nailed in the mold and always leaves 
rough surface, which in many cases must be ground olf 

the casting. The face of t! is core box becomes worn in 

use and must be replaced Irom time to time, or new 


boxes made, sphce the wear Causes the core To become thin 





ner. leaving a thin seale of metal over the hole, which 
nitust lv drifted ol chipped mwayv. t| lls Frequently sub- 
| 
| in] ne 
] | | Cc 
p* | ial pl 
J =] ~~ 
D " 
c 
FIG.1 
B 
A ) 1 A 
i E | 
Zo 
| 
7 = 
| 
7 | 
F F) } 
ee | me nae 
: FIG.2 a 
Rau-Up Cores 
weoetine the projecting core prints to 
tows of the rammer. On the other 


land, the ram-up core leaves practically 
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parting down to the center of the arms, but this, again, is 


expensive, owing to the amount of time consumed in 
the molding. 

The method shown at A, Fig. 1, seemed the most prac- 
in which to mold this casting, 
went about it 


Was carried 


tical and economical way 
ihe total length of which was 38 in., so we 
in the following manner: The arm PD), Fig. 2, 
up to the full height in the pattern, but the projecting 
bosses of the hub were left off. 

The actual shape of this part in the pattern is shown 
at C. A was made to make only 
half of the core, 
shape of half the top part of the arm 2), one of the 


The ram-up core box 
being parted on the line / with the exact 


bosses 
being placed in the bottom. By making two cores from 
this have the 
core complete. 

The pattern being split on the line F, 
placed on 
the arm J), 
top of the arm and the drag finished as in any other mold. 
ought 


box and then pasting them together, we 


the drag is 


the board and rammed until near the top of 


The ram-up A is then placed in position on 
The reason for leaving off the projections at C 
flask 


the pattern could not be drawn without pulling the core 


now be quite plain, since after th is rolled over, 


with it. The uses of the rain-up core are many and varied, 
and some of the other ways of using them will be taken 
uj lates 

Roy A. JACOBSEN. 


Mo. 


St. Louis, 
Jig for Drilling Howitzer Pole- 
Socket Body 

7 iiv illustrated was desiened and 


a [it jis lil 
uction of 4-1n. 


in the con- 


used 


howitzer for machining th 


carriages, 


yt ie-socket hodies. DAY I) of these pole SOK ket ho dtes re- 


quired twenty-two SC-1n, drilled holes. Before these were 


drilled, it Was necessary to machine two surfaces, in order 


























no roughness, and always cuts through oval 

clean. The wear on the face of the box 

s of no consequence, since it is nota wee 

fitting point. The setting of this core is 

vel iiple—the molder merely sets it i 

in the slots Y and #Y Fig. 1. which are 

In the pattern, and goes on with this 

ramming. The economy of this is readily f | 

apparent, since the pattern cost is not : 

nereased and the cost of setting com Jig ror Dritning PoLr-Sockrr Bopres 

wired to the older tvpe is almost neg! 
i to locate the part in the jig with respect to the holes. One 
2? shows at cf a ram-up e us to core an ove end of the pole-socket body was machined at A to a diam- 
i moss on thre eroarm | sual procedure i eter of 1.6282 in. and the hacly was located with respect 

this case would have been to leave the bosses / loose. to be to its horizontal center line from this surface. The other 

nim after e | half was removed from the mold operation was machining a flat-tapered surface on each 

or to have placed a large core in the drag, from the part- ide of the pole-socket body, thus locating the job in the 


N to extend OVel thr top ol the rem }). thereby casting 


lis entire part in the core. The first method is rather 
Insatisfactorv, owing to the depth of the arm. and the 
second, while practicable, is quite expensive. 

\ three-part flask would, no doubt, solve this problem 
ette! i| ayy either Ol thy above methods: that Is, hy leav- 
ne the large part of the hub loose and making thr othe: 


jig both horizontally and vertically with respect to its two 
‘and D. 
the holes along the body were located from the finished 
surface BF. 


When these surfaces were machined on the pole-socket 


center lines, as shown at B, ¢ The spacings of all 


bodies, one was placed in the jig; this was done by lifting 
the body F out of the support G and then allowing the job 
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to be dropped into place. When this was accomplished, a 
locking pin // was pushed in through the jig, thus lock- 
firmly: in addition to 


ing the pole-socket body in the jig 


this, clamps were employed to hold the body against the 


| 


finished or located surface E. This was taken care of by 
having the cylinder J about 1 in. shorter than the job. 
This cylinder was turned on a lathe to its true diameter; 
later the two ends were faced square with respect to the 
diameter. 
The jig 
noticed. 


sections, as will be 
cast This 
supports the main jig body F at each end by means ol 1 


Was made up of several 


The support G was made ol iron. 


a 


pins on the cast-iron spindle. 


It will be seen that the spindle has J, to which th 


a disk 
cylinder Is bolted by means of countersunk-head 


chined recesses that turn on 


hour 
ScCTeWs, This disk has a series ol drilled holes spaced 20 


and 15 deg. apart, just as the holes drilled in the pole 


socket bodies; the pin A’ enters these to locate the piece 
for each successive hole to be drilled. It will be seen that 
the screws L have small holes drilled in the center of the 
countersunk heads: these were not drilled until the cyl 


inder was bolted to the spindle, to avoid the possibilities 
of any variation in the drilling. 

The lug WV cast on the support @ acted as a support 
upon which the main jig lnnly rested. After being ¢ lamped 
all the 


body with a drilling machine | 


22 holes were drilled i! socket 


in the jig, the pole 
fore it was removed from 
the jig 

Robert R. GUENTHER 


Allentown, 


Penn, 


A Loose Concrete Block 
Motor Base 


3-ft. radial drilling machines which we 


shop were originally intended to be 


‘Two use In oul 


driven from = coun- 























LOOSE CONCRETI BLOCK Moron BASE 


tershafts : but as they were placed 
main-line shaft was not available, and a 3-hp. alternating 


After some study as to the 


main bay, the 


current motor was provided 


and connecting the 
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proper mi thods of mounting, this drive was decided upon, 


and it has proved very satisfactory. 


These nia hy the ston Kroom, 


nes were placed alongside 
a fillet of cement around 


and were held 1h) place trie rely by 


the outside, no other form of fastenn y being used, 


motor was mounted on a concrete pedestal. This pedestal 
was not fastened to the floor, but the floor was 
ouvhened 

The idler shown at the left side of the motor was used 
to take the slack out of the belt. at t Was necessary to 
move the motor to keep the belt tight The wirtng was 
placed in conduits alone the stockroor wall This cor 
struction brought the driving belt against the wall. e 
tirely out of the way, so that it was not necessary to 
provide any extra guard or safety device Should it) be 
necessary at any time to remove the drilling machine. it 
would be a simple matter to knock the pedestal loose from 
the floor, ‘This mounting has proved satisfactory in all 
respects 


An Improvised Boring Fixture 


The illustration 


shows a method used for boring a 
tapered hole Ll, to oO UD. by % t. in a 10-It. hand sai 
wheel. 

This job came into the shop, and although 50 in. was 
e largest diameter we could handle, the work was ae- 


comp! shed iS follows: We istened down securel\ 








— — —————_ — - —— j ew _ pons “pe | 
a | 
l | a? 
Boring A Large WukeL 

thy planet bed lt and then bolts two 26-1n, shaft hanvers 
about 6 ft. apart on the bed We next took a piece o 
shalt ¢ which fitted th voxes, and added on on rel 

lG-in. faceplate J and on the opposite end a set collar 


Wi thr 1 clamped thre wheel / olites Thy tet rolaate sap Thagal 


if eared the floor about three inches. 
By cross-blocking we made a good foundation tn front 
the wheel and took the head-post and the cross-slick 
of the planer and clamped them onto the blocks at. thr 


hemht. with the tool G at the correct angle wit 


Then by 


orrect 
the pulley. motor to the floor 
wheel to 1 

Hly-1n hole 


WELCH, 


ao o-lp. 


fastening 
that operated thr 


motor. we obtamed the correct speed for the 


Horact 
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Discontent 


I} there is somethit ow to in dom that Is worth doing, and 
it is a man’s job, we don’t 


We 


world OWes him something 


vet a self-satisfied example of 


contented man to do it. vet someone that is restless, 


someone who thinks the 
vo out 
He vets what le aiter. 
But it does nothing toward satisfying him, for he sees 
something that he half through 


It is almost Impossible to get a competent 


and 


and collect with a club. 


who Is ready to 


els ne Wants before IS 


the first job. 


man to reap the whole fruit of his work. 


His ambitions and his discontent make what he has ac 
complished look so small and insignificant that he aches 
in every bone to get at a real job. 

He is to be pitied—but do not offer him your pity, he 


Is doomed to perpetual WOrK till 


would disdain it. lle 
he runs down. Ile is happy, but he does not recognize 
lis state by that name. 

But what’s the use of preaching? A man has to be 


It cannot be educated into him. A 


a vrouch, but real happy, 


born discontented. 


enduring, 


lati ras OQ UL 
constructive discontent is a gift, the eift that makes the 
rest of ul Happ 
C. WIsr. 
Worcester, Mass. 


Continuous Milling Fixture 


illustrated is a continuous milling fixture 





a wiT cle Lice 
to be used on a Garvin duplex miller or a similar ma 
chine. The locking nut <1 is fastened to a lifting cam PB 
and is used to lift the locating pins (- out of the four 
| 
= 
) ., 
] 
¢ |: 
fy 
) ir 
A } © TI -_ 
] “ tt 
; 4 I 
} C 2) 
———— me ‘ - oes 
Vo i 
Resiie hs 
~ 
al 
B: 
|’ s s ‘ 
| | 
« ;* ‘ s 4 x 
: | 1s 
. : 
Ft | 
t +——— — —— 
x oS 
Continuous MILLING FIxtTurt 
steel bushit vs 1) thus allowing the turret to he turned 
to the next position. The locating pins are then dropped 


into their proper bushings, and the fixture is again locked 
by the nut A. 
When 


the 


the 
pins: 


front of 
locating 


load the 


lifts 


operating, We 


1 which thie 


sell nut 


fixture ; 
turn 
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the fixture one-quarter turn to the left, and drop the lo- 


The 


cating pins into their bushings by means of the nut. 
cutter # is now set to take the proper roughing cut, and 


the machine is started in operation. 


While the roughing cut is being taken, we again load 
the front of the fixture. When the cut is finished, we 
run the table back, turn the turret and take a roughing 
eut on the piece just put in the fixture. The pieces 
roughed are then left at the back of the fixture, new 


r loaded in front as before. 


When this cut is completed, we run the table back, turn 


pieces hein 


the turret one-quarter turn and set the cutter F for th 
cut. The 


left side 


finishing machine is now taking a roughing 
cut on the of the fixture and a finishing cut on 


While the cuts are being taken, the front of the fix 
loaded. When both the roughing and thi 


re completed—which will be at the same 
again 


ture Is again 
finishing cuts a 
time as the spindles of the machine are in line—we 
k, turn the fixture to the left and start 


table back. 
The finished pieces are then removed 


the 
both cuts as before. 


from the front of the fixture. which is again loaded. 


run 


The cutters used are 6-in. end mills which operate at 
The tabl 
the front 


15 rp.m. with a feed of j\y In. per revolution. 
ho stands at 


e operator, W 


travels away from tl 
of the 


loading 


machine: this is convenient in loading and un 
the parts. 

B. WaAbsH. 
N.Y 


Brooklyn. 


Useful Hint for Winding 
Springs 


The illustration shows a method of winding a spring 


in a lathe 
pitch of the spring may he. 
or any piece ol 


of small-gage wire without the use of gearing. 
no matter what the 
After selecting the wire, an arbor A, 
the the sprine when 
pair of wooden clamps B 
n the lathe, the arbor, which runs on the dead 
B 
\ EI _— 
\ ls ! A D - 
p——Lanns . , ; 
woman x — 
3 = e 


Np 


rod to suit hole ii} wound, and a 


provided, By using the 


are 

chuck ¢ ) 
_¢ 

\ 


00d Lic 





=———J 
WINDING SMALL SPRINGS 
center DD, is held. One end of the wire is then caught 
in the chuck jaws as shown, and the lathe is turned 


by hand until three or four coils are on the arbor, when 


they 
case YQ inch. 
By using the wooden clamps over the coils last wound 


are scaled to suit the pitch of the spring, in this 


and screwing them fairly tight to sink the coils into 
the wood, the lathe can be run by power, if desired, and 


As 


the wood by 


will wind a spring of any length with good results, 
made i 


lead 


readily be seen, the impression 


or four coils acts as a for the re 


three 
the spring. 


the first 


mainder of 


H. Murpuey. 
Pawtucket, R. I. 
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BALL-BEARING Suarr LADDER 
ciple as the annul: wall bear ( ew b 
are under load at a time. 

This principle could be applied theoretica to sli 
where the arrangeny would be a \ n F 
Ilere it is noted again that the ills, after ben u 
load, pass along a path without load to be returned 1 
the slide. 

I have seen this principle used on the worm of an « 
vator hoist in a large building. Fig. 3 shows the appro 


Mate manner in Which t 


is was worked out. It will b 


noted that there is a return path for the balls. This de 
vice, when I saw it, was ru smoothly, and I 1 
member particularly the feature of the balls passin 
along the return path through a hole in the casti) 
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No Discrimination 


An opinion has been expressed in Germany that Amer 


ican machine-tool builders are. as a whole. in sympathy 


with the Allies and that. as a result. England. Franc 
and Russia are well supplied with American machin 


while Germany ts forced to vo without it 


There Is a halt truth here which =- led to this bel 
Verv few machine tools are nding their wav from thus 
country into Germany. But this is not the fault of th 
American machine-tool builders, of whom probably one 
third are of German descent. 

The reason for this apparent discrin tion, which ma 


} 


seem like a breach of neutrality, can be inferred from thi 
auswer given us by the commercial department of t] 
German Consulate at New York when we inquired how 
American manufacturers could ship their products to Ger 
many. 

“We are sorry, but we are not able to tell you. Ship 
ping direct is at present out of the question. It is pos 
sible that small numbers of machine tools are finding 
their way into Germany through neutral nations.” 

When our informants in their position of knowledge 
cannot state how machinery may be shipped to their 
country, it is hardly fair to expect the American manu 
facturer to solve the problem. The reéxportation of thes 
goods from neutral countries is a very difficult thing at 
present, and is reflected in the requirements of steamship 
companies that act as carriers to the neutral countries 
bordering Germany or Austria. 

The Italian lines refuse to accept any shipments of 
machinery except such as are accompanied by a sworn 
statement naming the consignee, who must be an Italian, 
and clearly demonstrating that the goods are fo1 Italian 


Consumption. The reéxportation of this class of material 


is not recognized. The Holland-American Line accepts 
shipments of machine tools and other machinery for r 


exportation only after a sworn manifest has beet for 


warded to Rotterdam and has been seed by the British 
Consul General. The goods are held in this country 
the meantime awaiting cable advice that shipment 
permitted. The Scandinavian-American Line will 
cept no consignment of machinery for xporation fro 
their country, and shipments to Sea Via must be a 
companied by certificates identifvin the cobs rar - 


Norwegian-American Line accepts machinery cons 
to a definite consignee and does not require a declaration 


but if does not accept oods oO! reexportatiol Too Geel 


to forward oods to Great Brita France ry 
Phi Knelish es accept shinments ¢ 1] . tre 
band, conditional and otherwis — a 
within Great Britain without any unusual formalities o1 
the part of the shipper. Goods which are carried 


English steamship lines for reéxportation to neutral 


tries must be accompanied by sworn certificates s| 
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Ta not interpret too particularly. In my 
I elf-prop | vehicle incre e i number and 
they ce r face of tl earth They take a 
! more important part t! tr sportation of the 
‘ the car of peopl is well as all man 
f ‘ l nd merchandi not ipersedin the locomo- 
the t } t l . 4 rvyvir the r ght volume of 
to ne fron these transportatior giants which we 
i l pon fe le 
The other part of my ‘' on is not so ] isant to conte - 
| ‘ t t l Pr oF icturers otf autome 
bout re hed imum, 1 that it will cor 
| é ti but ‘ iratively few immens 
t will suppl the entire world with motor-driven ve- 
hi oft every type nd nature 


The first part of the vision may be prophetic as indi- 


herewith the problem of dis 


cating one of the means w 

tribution will be solved. It has often been truly said 
that we have reached etlicieney of production, but have 
found no remedy for our inefliciency of distribution or 


»of expenditure. 


( r ext } perspec 

Che second part fits so directly into the present trend 
ff automobile manufacture that the situation foreseen 

ll probably become a reality lot before the other. But 
Wwe ot share M Leland’s feel of apprehension 
over the future for the automobile enemeer. When the 

nsolidation and concentration of manufacturing units 
reduce the number of these men who are needed in auto 
mobile plants, the naturally can turn with profit to 
other lines of machinery building. The methods of 
highly specialized mass production that we see today in 
the best of the automobile-building shops are more sure, 
more economical and nearer to the maximum possibility 


of present machine-shop equipment than those found in 
] } 


any other industry. With the necessary modifications to 


meet special conditions, they can be introduced elsewhere 
with beneficial result Very naturally, who ts better 
fitted to initiate this work of introduction that the auto- 


mobile engineer himself ? 
Thus one can look with 


both parts of President Leland’s vision. 


an equal degree of approval 
upon 
Small Shop Defensive Weapoms 
all on the juny It is as un 
fact, 


Competition keeps us 


role isant a blessing as could iy devised In most 


of us regard it as the old-fashioned scholar did the birch 
rod and the strap. 
thing and 


A decade avo people 


In eeneral, however, Competition Is a eood 


could not get along without it. 
about the 


“busting the trust” to vet 


dangers of competition: today 
we are more of it! 


with 


namely, money, ideas, skill, 


There are four weapons which competition may 


1 fought: and a club. The 
irst il d last are the probably 
that 


the shop is small. 


most common Weapons, 


heeause thev are the most easily picked wp, except 


is sometimes hard to find en) 


i 


honey 
shop are 


other of these, the 


effective weapons for the small 


Without one or the 


The most 
skill and ideas, 
business for him 


12-in. 


hop man has no excuse to be in 


mortar 


elf: he is in the same fighting trim as a 
which has run out of ammunition. One who is without 
these qualities must hire someon else who has them, 


he expects to have a fighting chance. 
Capital in itself has little 
vained by its ability to hire skill and to buy the results 


very powel beyond that 


of originality. The small-shop owner who has real skill 
and wood ideas need not Worry about the big shop putting 


him out of business. 
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There is one kind of competition—and it is the most 
that the 


necessitates the 


kind small shop is called upon to 


club. This is 


Insane competition from other small shops which through 


disastrous 


meet—which use of a 


lwnorance oO! “pure 
that fail to 


lows who squeez the profits our ol the 


work at figures 
These the fel- 
other small 


cussedness” bid for 


cannot result in loss. are 


rha- 


chine shops in their territorv. Thev seldom get the 
same job twice, nor do they stay in business very long 
unless they change their tactics. If the results of their 


Ignorance Injured only themselves, it would not matter 


much, but other small shops are also involved. 


A small shop association that will drive home the true 


meaning of the word “cost” will accomplish a profitabl 


and much needed job. 
Committee Control 
It has ree] POuUTICE WD) were ral that one man. even when 


advised by capable assistants, does not execute decisions 
| 


broadness ol l actions taken 


That 


voes without saving, but 
} 


vith a view comparabl wit 


this rule 
blessed with the 


hout broad and care 


1)\ COMINITTCes, there are PVE tions to 


those w he are 


power of making right decisions wit 


] 
the minority 


y and are by no means 
American 


ful consultation are in 


typical of the average manufacturer. 
Another 


looked favorably upon in plant management is that they 


why committees are coming to he 


reason 


supply a means of substituting the personal touch and 


promoting closer contact in large plants than is possible 


with ordinary by routine. In other words, 
the indefinite 


forms of a system is replaced by a very definite 


management by 
responsibility for carrying out the arbi 
trary 
responsibility for results. 

and well known manufacturing plant, 
of value, the 


In one large 
which has found the committee plan to be 
management committee consists of seven heads of depart 
These officials meet twice a 

alled. They act upon 
the many-sided questions which arise outside of regulai 
This fields of effort 
shall be entered, how far the efforts shall be extended into 
these 
so doing. They 


ments and the plant officers, 


month, or more frequently when 


routine. committee decides what 


new fields, and how much money shall be spent in 


pass also upon the purchase of equip 


ment, not deciding upon the particular tools to be pur 


chased, but as to the necessity for them and how much 


shall ly spent. The 


by another committee 


final selection of the tools is made 
more closely connected with shop 
and department activities. 

A listing committee decides what material is adapted 


to be carried in stock and in what quantities, and takes 
eare of filing lists with the various agents and of keep- 
ing these lists in proper shape from week to week. 
\fter the advisability of going into a new line of work 
has been sanctioned ly the general committee, the new de- 
sign must be approved by the designing committee, which 
is composed of the sales manager, chief engineer, and 
This approval is made by securing the 


WOrks ahnavce?r. 
i ul- 


signatures of these officials, which prevents any such 
pleasant after effects of new designs, expressed by “It 
cannot be built for the money” or “You cannot sell a ma- 
chine of this design.” 

While the committee plan is more applicable to large 
plants, its beneficial effects are also felt in the small- and 
medium-sized plants. As a cure for the somewhat com- 


-tupeitis,” it is without a rival. 


moh disease of “re 
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Polishing Machine 
This polishing machine is equipped with ball bearings 
of the S. K. F. 
shaft underneath. 
vided for polishing. 
ing, a short spindle is furnished to bring the wheel closer 


type and is arranged to drive from a 
\ long spindle, as shown, Is pro- 
When the machine is used for grind- 


to the bearings. 

An idler pulley for tightening the belt is located in 
side the base and is raised or lowered by a handle on the 
A pull on the handle forces the pulley 


outside. against 

















POLISHING MACHINE 


the belt, thus taking up the slack and starting the ma- 
chine. The machine is stopped by simply lowering the 
handle, 

This machine is also made to drive from overhead. It 
is a recent development of the F. E. Wells & Son Co., 
Greenfield, Mass. 
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Shop Equipment News 


Twisted Round-Rawhide Belt 
Lacing 


form of twisted round-rawhide belt-lacing shoy 


The 


is calculated to POSSESS SEVE ral advantages, It eliminates 


] ] 


the hnecessitv of cutting tare lan lw holes which may 


d at the same time di 


of the belt, 
jot. 


impair the strength of the belt, a1 
poses of an uneven surface on the pulley side 


which so materially affects the life of the 


x — 
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Twistep Rounp-Rawtttpe Bevr-LAcina 


This form of lac Ing’ Was cesigned to Tect a joint that 


would be no thicker than at the belt and 


other part ol 


that would run over and under pulleys as perfectly as a 


lap joint. The absence of sharp exposed ends provides 
a safety feature. 
The rawhide is twisted in cord-like form under high 


tensile strain and is made in three sizes for light, medium, 
and heavy belts. The lach Fr Is all Mane! sh development 
recently introduced by the Geo. W. Southwick Co., Stam- 


ford, Conn. 


Shafts 
orgings 


Lor 


5 


Centering Machine 


amd Solid G 


It will be noted that the machine shown has two head 


stocks and two vise carriages mounted on a bed similar 


in design to an ordinary lath ror 
Both the vise carriages and t headstocks are adjust- 
able by hand through a rack and pinton to any position 

















CENTERING MACHINE FOR SHAFTS AND Sonip Gun 





FORrGINGS 
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on the bed. Each headstock has a drilling spindle, with 
ball-bearing thrust and hearings, direct- 
veared through silent rawhide idlers to a 5-hp., 3-to-1, 
variable-speed motor, thus making each headstock en- 
tirely independent and avoiding the use of long high-speed 


bronze-bushed 


shafts. 

Spindles have a fine hand-feed by means of a hand- 
wheel through worm gearing and a quick hand movement 
by spider handles. The tine hand-feed throws in auto- 
matically when the operator has finished using the quick 
traverse. The motor pinions are of forged steel. 

Each spindle is provided with No, 4 Morse taper and 
has speeds from 90 to 360 r.p.m. 

The vise-carriage jaws have two sets of steel grips to 
suit different diameters of work. In addition to the vises 
two jackserews are provided for chucking and supporting 
heavy work. These may be placed in) any part ol the 
rave 

The machine has a capacity for work from 2 to 1+ in. 
It is a recent product 


Baltimore, Md. 


diameter in any desired length. 


the Detrick & Harvey Machine Co., 


Oil-Barrel Pump 
The all 


liquid out of a wooden barrel or iron drum without any o! 


pump shown Was designed to vet the oil o1 


the usual waste incident to tapping. 
The method of application will be apparent from the 


illustration. A quart of oil or other liquid is pumped 





Oin-BarreL Pump 


To avoid 
construction of the 


Seattle, 


at each stroke, and all of the liquid ts removed, 
the 


a recent product of Rothweiler & Co., 


corrosion, no brass is used in 
pouty? It is 
Wash. 

ae 


Textile Machinery Motor 


The type of motor shown was recently developed by the 
Crocker-Wheeler Co., Ampere, N. J., for special appli- 
the textile field. The special 
features of this motor, however, may suggest application 


eation in manufacturing 


in other lines of work. 

Brushes and commutators are eliminated by the poly- 
phase squirrel-cage type of motor, thereby reducing the 
fire hazard. There are no ventilating ducts which might 
become clogged with tly, 


the The journal box and its oil wells are lib- 


with consequent overheating of 


motor. 
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erally proportioned. The oil from the oil well can be 
drawn off with an oil gun, and the well cleaned and re- 
filled with oil at regular intervals, without interfering 
with the operation of the machine. The junction box 
shown on the top of the motor, through which connec- 
tions are made to the line, is a standard box and will 

















TEXTILE MACHINERY Moror 


fittings. 
The textile switch, which has been designed expressly for 
textile 
handle, shown connected to the switch, throws the motor 


take either pipe conduit or flexiduet standard 


work, is also shown. The shifting of the shipper 


. i} 

Ol) OF OT, 
These motors are built in sizes from 1% up to 2 hp., 
at speeds of 1200 and 1800 r.p.m., for high and low torque. 


Metal-Cutting Bandsaw 


The metal-cutting band-saw shown was designed to cut 
vertically or transversely with the table bar stock of any 
rounds, 


required depth, piping, beams, angles, squares, 


or any irregular forms. 

















Metat-Cuttine Banpsaw 
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This machine is built in two sizes to cut from 0 to 6 
in. and from 0 to 12 in. square, respectively, within close 
limits. The 6-in. machine is fitted with weight-feed, au- 
tomatic stopping device and adjustable stop for regulat- 
ing the necessary depth of cut to be made. In addition to 
these, the 12-in. machine has a positive worm-gear feed. 
Either feed can be used independently or both together. 

The sliding carriages are provided with large wearing 
surfaces and the guide rollers are made of tool steel, hard- 
ened and ground. The diameter of the handwheel for the 
6-in. machine is 25 in. The saw band is 1214 ft. long, 
5, in. wide and 0.0321 in. thick. 

The machine occupies a flow space 3144x3 ft. It repre- 
sents the latest development of Hloughton & Richards, 
1394 West 3d St., Cleveland, Ohio. 

Automobile Wheel-Rim Press 

The machine illustrated is for forcing metal rims on 
automobile wheels. The wheel is lifted against the head 
of the press by means of the center rod, which is raised 
by the hand-operated cable. The heated tire is placed 
on the round platen, and the movement of the press ram 
then forces it on the wheel. The tire is cooled quickly 
by water from a circular spray pipe which can be adjusted 


























AvtromosiLe Wiieei-Rim Press 

vertically by telescopic connections. This permits the 
spray pipe to be placed in the most advantageous position, 
The round platen is free to turn on its axis, so that the 
tire and the rim may be brought together in the proper 
position to match holes previously drilled. Both the 
pressure head and the platen are provided with large 
openings to accommodate projections. 

The capacity of this press is 150 tons, which is ob- 
tained from an accumulator or a separate pump. The 
platen and the pressure head are 56 in. in diameter, 
with a clearance of 35 in. between them. 

The machine is made by the Hydraulic Press Manu- 
facturing Co., Mt. Gilead, Ohio. 
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Triple-Purpose Furnace 


It will be noted from the illustration that this furnace 
incorporates three distinct units on one base, 

The left-hand, or crucible section, is a barium-chloride 
furnace arranged to accommodate a pot in which high- 




















TripLe-Purrose Furnact 
speed steel mav be treated in salts or in the empty cruel 
ble. 
The center section forms an oven having a 3-in. molded 


fire-clay lining and a U-shaped bottom slab, making it a 
“semi-mufile” type. The opening is 4 in. high, 8 in. wide 
and 12 in. deep. Starting cold, a heat of 2250 dee. F, 
may be obtained in 25 minutes. This section may also 
be used for treating carbon steel by reducing the gas 
and air supply with globe and cock valves. 

The right-hand section is a high-speed-steel furnace 
of the horizontai cylinder-shaped direct-heat-giving type, 
producing an 8-in. spot heat of such intensity that a %4-in. 
steel rod may be melted in 10 minutes. 

A pressed-steel pot, 6 in, inside diameter and 11 in. in- 
side depth, with proper suspending ring and cover, can 
be furnished for lead or « yanide hardening, oil tempering, 
or soft-metal melting. 

This furnace represents the latest addition to the lin 
made by the Chicago Flexible Shaft Co., Chicago, Tl. 


Shop Goggle 

A Sper ial form of shop goggle, designed to meet the re- 
quirements of machinists and grinders, is a recent product 
of _¥ A. Willson & Co., Reading, Penn. 

The especial aim in the manufacture of this goggle 
has been to keep it light and at the same time rugged. 

An adjustable bridge enables the wearer easily to fit the 
glasses to his face. This bridge is pliable and securely at 
tached to the eye wire. The bridge does not touch the 
top of the nose at all: the weight of the glasses is dis 
tributed over the sides of the nose and cheeks. As they do 
not rest on the nose, the glasses can be worn over spec- 
tacles. Light, fine-mesh wire sides afford protection 
from emery and grit. Aside from the lens, the goggles 
are made entirely of metal. 
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Safety Code for Alrasive Wheels 
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The abrasive wnoeel manufacturers 


recommend three 


veneral types of safety devices to he used for grind y 


protec tion ¢ hue ks. 


At: = 
tection fla 


he abt 


ngeres ¢ 


conjunction wit 


PROTECT 


asive whee 


“ION 


of the double- ol! 


h wheels having 


tapered sides or side. 


A2 Flanges of the sizes 


eters in column C, article A 


size of fla 


nees a 


maintained. 


As. N 
tapered w 


quarters { 


ew in 
heels 
) of 


center of the fla 


in column 
not less tl 

A4 N 
tapered w 
quarters ( 
shall conf 


B, art 
ian is 
ew in 
heels 
i) of 


form 


s indicated 


stallations 
shall have 


an inch to 


nge shall conform 


9, sh 


in c¢ 


shown 


FLANGES 
1 manufacturers 


single- 


wheels; namely, protection flanges, protection hoods and 


recommend pro- 


concave 


double- 


all be used. 
ylumn C, 


of protection 


a ta 
the 


per of 


! 


foot for 


with the 


or 


opposite 


article 


type, 


used in 


single-convex 


wheel diam- 
As wheels wear, 
A 9, shall be 


flanges for 


iot 


less 


each fla 


than 


double 
three- 


nge, and the 


dimensions shown 


icle A 9 Such flanges shall be of a thickness 


of protection 


shown in column 
stallations 

shall have a ta 
an inch to the 


with dimensions 


D, article 


per of 


I 


foot and 


shown 


1ot 


the 
n column B, 


A 9. 
flanges for 


less 


than 


single 


three- 


center of flange 


article 


A%. Thickness of such flanges shall be as shown in column F, 
article A 9. 

A 5. Each fi: 
lieved or recessed at the center at least 
the wheel for 


an inch or 
fied in col 


1 the s 


umn E, 


inge, whether straight o 


ide next to 


article A 9. 


tapered, shall be re- 


one-sixteenth 


(4) of 


a distance as speci- 


A6. All tapered flanges over ten (10) in. 


be of ste 
flanges te 
cast iron. 

AZ. A 


el, or 
mn (10) 


ll flan 


other mate 
in. and sm: 


ges shall be 


rial 
iller 


ace 


of equ: 


il 


strength. 


in diameter 


urately 


turned, 


in diameter shall 


r 


may ber 


Tapered 
nade of 


correct to di- 


mensions, and in balance, except flanges which are purposely 
made out of balance. Two such flanges are known as balanc- 
ing flanges and are sometimes used to counteract out of bal 
ance condition in an abrasive wheel 
AS8 Both flanges in contact with the wheels shall be of 
the same diameter, 
A 9 Dimensions of tapered flanges and tapered wheel 
where hoods are not used in conjunction therewith 
A= Maximum flat spot at center of flange. 
B= Flat spot at center of wheel. 
¢ Minimum diameter of flange 
I> Minimum thickness of flange at bore 
1D Minimum diameter of recess in taper flanges 
‘The code has been approved by the following Abrasive 
Wheel Manufacturers: Abrasive Material Co., Philadelphia, 
Penn.; American Emery Wheel Works, Providence, a. mee 
Bridgeport Safety Emery Wheel Co., Bridgepcrt, Conn.; Car 
borundum Company, Niagara Falls, : ’ Canadian-Hart 
Grinding Wheel Co., Hamilton, Ont., Canada; Commercial Co- 
rundum & KEmeryvy Wheel Co., Chicago, Ill: Cortland Corundum 
Wheel Co., Cortland, N. Y Dayton Grinding Wheel Co., Day- 
ton, Ohio; Detroit Grinding Wheel Co., Detroit, Mich.; Do- 
minion Abrasive Wheel Co., Toronto, Canada; Hampden Co- 
rvundum Wheel Co., Springfield, Mass Manhattan Rubber 
M ifacturing Co., New York, N. Y.; National Corundum 
Wheel C Buffalo, N. Y New York Belting and Packing 
Co., New York, N. Y.; Norton Co.. Worcester, Mass.; Pitts 
bureh Emery Wheel Co., Pittsburgh, Penn.; Safety Emery 
Wheel Co., Springfield, Ohio; Springfield Mfg. Co., Bridgeport, 
Conn Star Corundum Wheel Co., Detroit, Mich.; Sterling 
Grinding Wheel Co., Tiffin, Ohio: Superior Corundum Wheel 
Co., Waltham, Mass.: Vitrified Wheel Co Westfield, Mass.; 
Waltham Emery Wheel Co., Waltha M 
*+Published Vol. 41, p. $21 
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I Minimum thickness of each flange for single taper 


at bore 
Diar 
W heel \ B ( D I I 
6 ) l 3 2 ; 
s 0 1 5 33 3 
10 0 2 6 t | 
12 { $4 6 1 ; 
14 ! 1! S 54 : 
16 1 6 10 7 i 
1S t 6 12 Ss 1 
") } 6 14 : 9 l 
22 i 6 16 ; 104 1} 
24 t 6 1S | 12 1} 
ma } 6 20 ! 134 1} 
28 ! 6 22 i 14} 1} 
30) t 6 24 16 1; 
All dimensions are in inches 
Note: Where hoods are used in conjunction with tapered wheels and tapered 
flanges, the specifications given in article D12 may be followed 
PROTECTION HOODS 
B1 Protection hoods shall always be used where practical 


with wheels not provided with protection flanges. Hoods shall 
be designed, and constructed of a material sufficiently strong 
to retain all pieces of a broken grinding wheel 

52. Hoods shall conform as nearly as possible to the per- 
iphery of the wheel, shall be so designed as to leave exposed 
the least portion of the wheel compatible with the work, and 
shall be of the adjustable type or provided with a sliding 
tongue or similar device, or a method of contracting the rim, 
for the purpose of closing the opening in the hood as the 
wheel is reduced in diameter to afford maximum protection 
at all times. 

B 3 Protection hoods must be securely fastened to the 
grinding machine or floor. 

B4. Protruding ends of the wheel arbors and their nuts 
shall be guarded. 

CUPS, CYLINDERS AND SECTIONAL-RING WHEELS 

C 1. Cups, cylinders and sectional-ring wheels shall be 
either protected with hoods, inclosed in protection chucks, or 
surrounded with protection bands. Not more than one-quarter 
(4%) of the height of such grinding wheels shall protrude be- 
yond the provided protection. 

GENERAL SAFETY REQUIREMENTS 

D1. Competent men shall be assigned to the mounting, 
care and inspection of grinding wheels and machines. 

D2. Before mounting, all wheels shall be closely inspected 
to make sure that they have not been injured in transit, stor- 
age or otherwise. 

For added precaution wheels other than of the elastic and 
vuleanite type should be tapped lightly with a hammer—if 
they do not ring with a clear tone they should not be used. 
Damp wheels when tapped with a hammer may not give a 
clear tone. Wheels must be dry and free from sawdust when 
applying this test. 

D 3. Grinding wheels shall fit freely on the spindles; they 
shall not be forced on nor shall they be too loose. 

D4. Wheel arbor holes shall be made 0.005 in. larger than 


the machine arbor 





D5. The soft metal bushing shall not extend beyond the 
sides of the wheel at the center. 

D 6. 
Dia Thiekness ef Wheel in Inches 
in 
In. } 5s 21 1215122 23 23 22 3 33 33 4 43 5 
b ; 3 ‘ ; : 3 ? 1 1 1 
7 3 ‘ ‘ z=. 1 l ] l l 
S i . 2 ££ Ss S. & &. Stee oe 
9 PeL Li_zvt_ zt bt HRRHH UO 
mo ¢ # ¢ 3 . es f . 4 l 5 ees ae ee ee ee eS ee 
IZ j ‘ pe 8 8 8 9 l 1} ; IG 1f WY 1 1} 1) 
14 fLiL_uRHHRER HRHRweeae Hea ee Oe 
16 buh th ah ab ah ah ah oak ab ah a} ad a2 2} 
1S hah ab ah at ab ah ah ah ah ad 42013 a ay 
) hip a4 2h 15 18 1h 13 «12 =«208 «1G «1f 1 
By 1619151213 12 12 12 13 2 2 2 2 2 
26 16131314 13 13 2 2 2 2 2 2 2 
30 17 173 2 2 2 2 2 23 2) 2: 2 2} 
4) . >" 1 1 1 1 1 + "3 »? 4 ? 
. « “6 “4 S% S3 e “3 “4 | oe 4 
MINIMUM SIZES OF MACHINE SPINDLES IN INCHES FOR 


VARIOUS DIAMETERS AND THICKNESSES OF 
GRINDING WHEELS 

D-7. Ends of spindles shall be threaded left and right so 
that the nuts on both ends will tend to tighten as the spindles 
revolve, Care should be taken in setting up machines that 
the spindles are arranged to revolve in the proper direction, 
else the nuts on the ends will loosen. (See article D 16) 

IDS Wheel spindles shall be of sufficient length to per- 
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it of the nut being drawn up at least flush with the end of bene) floor swine frame and othe hine for ouch 
he spindle, thus providing a bearing for the entire length of x1 ding Speeds exceedir ) ft. 1 be used upon re 
the nut. mel tion of the wheel manuf ture but no « e shall a 
D9. The surfaces of wheels in contact with straight o1 speed of 6500 peripheral ft. pe be excee 
tapered flanges, the surfaces of the flanges in contact with the (2) A speed of 4500 periphe l f er) ecomme} 
wheels and the wheel washers between the flanges and wheels s standard operating eed fe vitrified ! silicate whee 
shall be clean, smooth and free from foreign material. of the cup and eylinde hape ised « be } floor, 
D10. Size of straight flanges for straight wheels shall not f me nd other machines for r« 1 vrindir Speeds ex: 
be less than shown by column B, section D 12 & 4500 periphe 1 ft. per mir be lu ecomme 
D111. All straight flanges shall be relieved or recessed at dation of the wheel nuf turer. but it oO ‘ hall ) 
the center at least one-sixteenth ( ) of an inch on the inside peripheral ft. per min. be ex ! 
surface of flange for a diameter as specified in column C, 1D 20 For elastic, vul nite 1 wheel f other o 
rticle D-12 bonds, the recommendati« ; ot 1 vi 1 wheel inul tur- 
D12. Straight flanges and straight wheels used with pro- ers shall be tollowed 
tection hoods. I> 21 For precision gerindir r« t ‘ speed of ¢ ) 
: peripheral ft. per i ma é é Spee } 
; asians et Minimum Minimum Thicke tn 6500 peripheral ft. per aes Only ss 
Diameter side Diameter Diameter ness of Flang mendation of the wheel . tu 
of Wheel of Flang of Recess it Bor D 22. The accompanying table gives revolutions pet 
6 2 l ; ute for various sizes of wheels for the peripheral velociti« 
- 4 : the head of each colu 
12 y 2) i LD 23 Machine pindle shall be tested and termined ce 
14 4} } F rect for size of wheel to be operated befs wheel is mount 
+ 33 + nd shall never be chat 1 | l ed in diame 
20 7 ti except by men ass ned f ‘ ‘ 
22 74 5 D24. If a wheel s} \ ble-speed 
+4 : y ; motor Spe d cont l « t! t ll 1 lo ae 
22 10 7 ; ‘ St or some device sl 1 by ! i wi rh pore ts motor tre 
0 10 7 ; being run at too high speeds 
All dimensions are in inches 1 25 Grinding machines sl l be sufliciently heavy nd 
gid to prevent vibration 1 the hould = be secul 
D-13 Wheels shall never be run without flanges ounted on substantial foun: 
D114. Both flanges in contact with the wheels shall be of 1) 26 No user of wheels shall oon a wen machine 
the same diameter whether straight or tapered. wheel of larger diameter ot iter thickne than specified 
D15. Wheel washers of compressible material such as by the machine builder 
blotting paper, rubber or leather, not thicker than approx- D 27 Wheels which wear out of round shall be trued b 
imately 0.025 in., shall be fitted between the wheel and its man assiened to that dut If wheels become out of bal 
flanges. It is recommended that the wheel washers be slightly nce through wear and cannot be balanced by truing or ar: 
larger than the diameter of the flanges used. ine. thev should be removed from the machine 
D 16. When tightening clamping nuts, care shall be taken 1) 28 \ wheel used in wet crindi1 shall not be allowed 
to tighten same only enough to hold the wheel firmly, other- to stand partly immersed in the wate The water-soaked 
wise the clamping strain is apt to crack the wheel. portion may throw the wheel d erow out of bala 
D17. Flanges, whether straight or tapered, must fre- D 29. Wheel dresers should be equipped with rigid sheet 
quently be inspected, to guard against the use of flanges which metal or other guards over the tops of the cutters to protect 
have become bent or sprung out of true or out of balance If operator from flying pieces of broken cutters 
a tapered wheel has broken, the tapered flanges must be care- D30. Goggles shall be provided for use of gcrinding-wheel 
fully inspected for truth before using with a new wheel. operators where there is danger of eve injury Thev should 
Clamping nuts shall also be irspected } readily accessible, or better, should be the individual prop- 
D18. The work rest must be kept adjusted close to the erty of the operator. Where t! not done. men should be 
wheel to prevent the work from being caught. Work rests urged to wash their faces immediately before and after using 
must be rigid and always securely clamped after each ad- the rogcies. 


justment. D 31 The spac ibout the machine shall be kept dry) 








D : clean and as free as possible from castings or other obstruc- 
Wheel fn Peripheral Speed in Feet per Minute tions. 
Inches 1000 1500 5000 5500 6000 6500 D32. Grinding rooms shall not only be well ventilated 
i 15,279 17,200 19,009 21,000 22,918 24,850 and well lighted, but kept warm and dry: machines shall be 
2 7,639 8,590 9,549 10,500 11,459 12,420 attached to a dust-exhausti: system Besides protection to 
: an rye 4775 = one 5790 a'208 the workmen the dust-exhausti: svstem prevents wear and 
5 3,056 3,440 3,820 1200 $584 1,970 tear on machinery and belts 
6 2 546 2.865 3,183 3,500 3 820 4,140 D 33 Care shall be exercised in the torage of wheel 
: as BH Sep R3)— BESS. Stoo «= They shall be stored in dry places and should be well sup- 
10 1,528 1,720 1,910 2.100 2 992 2 485 ported on edge in ks 
12 273 1,453 1,592 1,750 1,910 2,070 Werk shall not be forced nat a cold wheel. but the 
18 849 957 1,061 1,167 1,273 1,380 warm and thereby eliminate po ile breakage This applies 
20 764 S60 955 1,050 1,146 1,241 to starting work in the mornir it rindi: rooms which are 
= a Hy 706 — _— ‘a = not heated in winter nd new wheels which have been stored 
26 5S6 661 733 S09 S79 O55 in a cold place 
rx ‘46 614 OS3 749 S190 SN7 
a0 rit) 573 637 TOO 74 827 PRECAUTIONARY SUGGESTIONS 
x2 177 537 506 657 716 776 E 1 It is recommended that where pr ibl straight 
8 102 153 503 553 603 653 conjunction witt protection fl TI recommendat 
1 sN2 430 178 525 73 621 made as an add nal protection t lded streneth to 
> o 5 | > > ’ 
"a 47 01 134 177 52 + the safety flanges 
6 332 374 115 156 10S 539 I Cor pulle det t eed of a wil ] should 
1S x18 a8 7 138 177 D17 never be used unle belt-lo ? levice provided 
— “" oy 1 a a ve E3. The maximum of wheel which should be used 
4 318 4 x0 125 159 wit} given operatil speed should 1 indicated on « h 
aH w7 11 ta) 10) 14 . hine. 
60 335 77 9 + oo “+ Kd Grindin n hime houl e pl ded with a stop 
some method of fixi: the 1 ‘ ! e of eel w 
REVOLUTIONS PER MINUTE FOR VARIOUS SIZES OF n be used, at tl peed which the wheel pindle i 
GRINDING WHEELS TO GIVE PERIPHERAL aatpeeenye: ; : 
E 5 Roxes must be of proper length to pr le n ampl 
SPEED IN FEET PER MINUTE bearir surface 1 4 ent heat ’ ad wea Tt 
D19. (1) A speed of 5000 peripheral ft. per min. is mportant that the beari: be kept well lul ted and pre 
recommended as the standard operating speed for vitrified and erly djusted Rir oilis de ‘ ur ‘ ! ended, ampl 
silicate straight wheels, tapered wheels and shapes other than tected from dust l grit nd box i hould 1 idjusted 


those known as cup and cylinder wheels, which are used or for take-up 
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E6. For protection against flying chi:s, etc., plate glass 


in metal frames can be placed just above the grinding spaces 


of the wheels. 


E7. Where it is impracticable or undesirable to use a 
class shield, a leather flap may be attached to the hood and 
adjusted so as to interrupt sparks and dust. 

E 8 This committee suggests that the National Machine 
Tool Builders’ Assocation be requested to form a joint com- 
mittee with this committee to consider matters relating to 
safety in connection with grinding wheels. 

E99 The following table of causes of grinding-wheel 


the Independence Inspection 
is published with this report. 
“American Machinist,” Vol. 


accidents has been prepared by 
Bureau and by their courtesy it 
[This table was published in the 
10, p. 1060.—EDITOR.] 


Fixtures for the P. @ W. 
Vertical Surface Grinder 
By E. A. SuverkKrop 


used in a large 


The 


railway shop for turning out special work on the vertical 


illustrations show four fixtures 
surface vrinder. 

In Fig. 1 is shown the grinder with a tapered shoe A, 
which is used in conjunction with the magnetic chuck B. 
This attachment is employed for grinding tapered blades 
and wedges for special reamers. Inserts of nonmagnetic 
metal insulate magnetically the poles from the body of 
the jig. The poles comeide with the poles of the magnetic 
chuck. The only objection to this method seems to be 
the fact that the fit between the shoe and the chuck must 
he very close, as otherwise there is vreat loss of effi lency. 

In Fig. 2 is 


blades, that is, blades used for making body-bound bolts, 


shown a chuck for holding “skimmer” 


both tapered and straight. Two blades are shown at A. 
The face B of the chuck is inclined at the correct angle 
to give the cutting As 
ready to hold blades for taper bolts, as the small shoe C 
With 


this shoe removed, the chuck is reac) for parallel blades. 


clearance, shown the chuck is 


in the bottom eives the correct taper lengthwise. 


In Fig. 3 at A is shown a jig for grinding punches used 
in the tin and sheet-metal shops. It is a plain block of 
cast iron with a large V-groove on one side and a small 
the other. 
holding the work B. 


At C 


laces of chasers for threading dies, 


one oh Bolts and clamps are provided for 


is shown a useful fixture for grinding the sur- 


To obtain good 
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threads with this type of die, the chasers D should be 
ground on their faces # after they have been set up 
against a master plug F in the jig. This insures the 
correct location of the chasers in the die head. 

The threading of these chasers is accomplished in the 
lathe shown in Fig. 4. The hob tap A is placed between 
centers. It is driven by the special dog B, which is pro- 
vided with a latch C that fits accurately in the slots D 
in the faceplate. These slots are arranged in series and 
numbered 1, 2, 3, or 1, 2, 3, 4. 

milled to size in the usual way 
or 1 to 4. A chaser is located 


The chaser blades are 
and are numbered 1 to 3 

















Fic. 2. 
































Fia. 1. 





MaGnetic ATTACHMENT FOR TAPER Work 





























January 21, 1915 AMERICAN 
at F by means of stops and a clamp (not shown) on the 
threaded post G which holds it. The latch C is dropped 
into a notch D corresponding in number to that stamped 
on the chaser and the chaser is hobbed in the usual man- 





Hopspinec Biapes ror INSERTED CHASER 


Fic. 4. 


THREADING DtrEs 
ner. The next chaser is then set and the latch @ moved 
to the next not h, and so on till the set is finis] d. after 


which they are hardened in the usual way. Grinding i 
the fixture shown in Fig. 3 finishes the work. 


Making Drilling Machine 
Stop-Collars 
By EF. V. ALLEN 


The stop-collars used on the drilling machine built by 
the Aurora Tool Works, Aurora, Ind., are first chucked 
and bored out, then they are placed on a disk grinder, as 
shown in Fig. 1. the flanged collar A, on 
which the stop-collar £ is placed, was made to revolve on 
the end of the shank C, the shank being keyed into the 
bracket D. 
tendency to stick together, so the key was removed and the 
collar and shank allowed to revolve together as the work 


Originally 


In use, however, the collar and shank had a 


is pressed against the disk wheel. The Wa) it Is worked 

















Fic. 2. Tue Dritt- 
ING JG 


Fig. 1. Factne Strop-Co..ars on 
A Disk GRINDER 
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now is for the operator to place a stop-collar as shown, 
the slight spring being sufficient to hold it in place. Ther 
he places a finger against the outer end of the shank and 
presses the work to the wheel, allowing it to spin. Only 
an instant is required to finish the face of the piece. The 
entire work holder may then be swung back free of the 
wheel for the removal of the work. 

The hole for the clamping bolt of the collar is drilled 
in the jig shown in Fig. 2. The collar is slipped onto the 
locating plug with the lower boss resting on stop A. The 
slotted washer B is then put in place and the nut tight- 
ened. The drill is then through bushing. 
Two holes are drilled, one for tapping and another, 
through the upper boss, for clearance, separate slip bush- 


run down 


ings being used 
: ) J t = 
: PERSONALS 

J. Wallace Carrel le manage of the Lodge & Shipley 
Machine Tool Co., Cincinnati, O., tiled on Jan 16, for a 
European business trip 


George P. Du Bose has been appointed superintendent 


the Stockton plant of the Holt Manufacturing Co. Mr. Du Bos: 
was with the company but a short time in charge of con- 
structing exhibition machines 

Fred J. Miller, formerly editor of the “American Machinist 
and for the past five years in charge of factory organization 

maintenance of the Union Typewrit« Cc pany’s plants 

has been elected a member of the Simplified Spelling Board a 

representative of the engineering professior 

W. E. Mulholland and W. H. Marlotte, formerly with the 
Cc. C. Wormer Co., Detroit, Mich. are now associated with the 
Chas. A. Strelinger Co., of the same cit Mr. Marlotte will 
look after machine-tool sales over the State of Michigan and 
Mr. Mulholland will be in charge of house sales 

R. M. Nicholson, former advertising manager for the Kim- 
berly-Clark Paper Co., Neenah, Wis. has been appointed to 


nufacturing Co., 
in charge of 


take charge of advertising for the Berger M 


Canton, Ohio. R. L. Kreighbaum, who has been 


advertising temporarily, will continue hi work as promote! 
of sales 
OBITUARY 

Herbert N. Fenne president of the New England Rutt Co 
Providence, R. 1, died on Jan » 1915, afte a brief illne 
He was in his 72d year 

Charles S. Price, for two years president of the Car 
bria Steel Co., following many years of conspicuous service in 
the steel-making industry, died at his home in Westmont, ne 
Johnstown, Penn., Jan. 10. 

In the naval bill at the second session of the last Con- 
gress there was authorized the appointment of a committee 
to consist of the chairman of the Committee on Naval Affair 
of the Senate and the chairman of the Committee on Naval 
Affairs of the House of Re entatives and one naval ofltice 
to be selected b the Secrets of the Navy to investigate an 
report at the next regula ession of Cor ess upon the cost 
of erection of an armor plant to enable the United States to 
manufacture its own arm plate and special-treatment steel 
capable of standing all ballist 1 other necessary tests r« 
quired for use in vessels of the N » at the lowest possibl 
cost to the Government, takings nto consideration all the 
elements necessary for the economical and successful opera 
tion of such a plant It provided that the report should con 
tain the estimated cost of a plant and site sufficient to accom 
modate a plant having an annual output capacity of 20,000 
tons, and also a plant having an output of 10,000 tons, and 
also an itemized statement of the estimated cost of the neces- 
sary building, machinery, and accessories for each, and the 
estimated annual cost and maintenance of each, and the esti- 


mated cost of the finished product. The committee was 
authorized to sit during the recess of Congress, to send for 
persons and papers, and to administer oaths 
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The Canadian Vickers Co., Montreal, wil! build twenty 
submarines for the English Navy. This is in addition to 


considerable other work for the navy. 


The Van Norman Mae hine Tool Co., Springfield, Mass., 
reports that business in 1915 exceeded that of any other 


year in the history of the company. 


Extensive improvements are now being made to 


plant of the Bethlehem Steel Co. and a program has been 
adopted calling for expenditure of over $20,000,000. 


These improvements will spread over several years. 


pig-iron productive capacity will be increased to one mil- 
lion tons annually by the addition of four blast-furnaces. 








Current Prices of Shop Mae 
terials and Supplies 


UO era 


teneeeeaseneninennennne 


Foanneenaen 





PIG IRON was quoted at the following prices at the points 


and time indicated: 





Jan. 15, Dec. 10, Jan. 16, 
1915 1914 1914 
No. 2 Southern Foundry, Birmingham $9.50 | $9.75 $11.00 
No. 2X Northern Foundry, New York. 14.25 | 14.00 15.25 
No. 2 Northern Foundry, Chicago 13.00 | 13.00 14.25 
Bessemer, Pittsburgh. . 14.55 14.70 15.90 
Basic, Pittsburgh.... 13.45 13.45 13.65 
MISCELLANEOUS METALS—NEW YORK 
—Cents per pound—————— 
Copper, electrolytic (carload lots) 13.75 13.00 | 15.00 
y: (ae 33.50 33.00 36.55 
Lead 3.70 3.80 4.10 
Spelter 6.05 5.75 5.20 
Copper sheets, base. 18.50 18.00 20.00 
Copper wire (carload lots) 14.25 14.25 15.75 
Brass rods, base 13.00 13.00 16 374 
Brass pipe, base 15.50 15.50 21.00 
Brass sheets 13.25 13.25 16.62 
Solder 4 and 4} (case lots) 22.00 20,00 26.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


—Cents per pound— 


Steel ee s base... 1.85 1.85 1.90 
Steel T’s base 1.90 1.90 2.10 
Machinery steel (bessemer). 1.80 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


a Cents per pound— 


No. 28 Black 2.60 2.60 2.75 
No. 26 Black 2.50 2.50 2.65 
Nos, 22 and 24 Black.. . .s 2.45 2.45 2.60 
Nos. 18 and 20 Black.. 2.40 2.40 2.55 
No. 16 Black.. 3.35 2.35 2.45 
No. 14 Black oe 2.25 2.25 2.35 
No. 12 Black : 2.20 2.20 2.30 
No. 28 Galvanized . 3.50 3.50 1.05 
No. 26 Galvanized ; 3.20 3.20 3.45 
No, 24 Galvanized 3.05 3.05 3.30 


METALS—Prices have advanced on a better demand from 


consumers, Tin is up 4c. but supplies for future deliveries 
can be had at 32.75c. Lead is down $2 per ton but spelter has 


sharply advanced $4 per ton. Zinc is up \4 cent selling 
9 cents for cask lots and 9% cents for less than cask lots. 


OLD METALS—Prices of old metals are higher in sympathy 


with the price of raw materials. Dealers’ buying prices 


New York are as follows: Heavy copper, 11.25; light copper, 
10.25¢c.; heavy composition, 10.50c.; heavy brass, 8.25c.; light 


»° 


brass, 6.75¢.: lead, 3.25c.; zine, 3.90c. 


ALUMINUM—Ingot metal for casting is held at 18% 


19%c., while sheet aluminum sells at 28c. 


ANTIMONY—Prices are steady as follows, per pound 
in New York: Hallets’, 15%c.; Cookson’s, 16%c.; other brands, 


l4t%e 
MACHINE BOLTS are generally quoted to consumers 


60% off the list price, but in the case of steady customers 


and large orders, generous concessions are made \t 
rate of 60%, the following prices hold at dollars per 100 


Diameter 
Length } ti 
1} in s0 6S $0 80 $2.08 $308 $4.20 So.04 
2 in 0.71 O85 2.24 3.30 1.48 6.40 
91 in 0.74 0.89 2 38 3.52 1 76 6.7 
3 in 0.774 0.94 2.54 3.74 > 4 7 
34 in 0.81 0.99 2.69 3.96 3.32 7 


STANDARD PIPE—Discounts have been revised, making 
net prices lower. Revised discounts applying to standard 


lists are as follows: 


Black Galvar 
l- to 2-in. steel, butt welded 81% 723% 
2}- to 6-in. steel. lap welded SOC 724% 
7- to 12-in. steel, lap welded 77% ooh! 
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At these discounts, the net prices of pipe 
lots, at Pittsburgh are as follows 


Diam- Galvan- 

eter Black ized 
-in 2.20 3.15 
l-in 3.24 +. 67 
1}-in. $.38 6.30 
1 }-in. 5.25 7.55 
2-1n 7.05 10.15 
24-in. 11.70 16.70 
3-in 15.25 21.80 
i-in. 21.80 31.00 


DRILL ROD sells to consumers at = following discounts: 
a grade, 65%; second grade, 


( 
» 


ROUND POLISHED DRILL 


Prices in Cents per Pound 


Size, In. 


* to 1} in 
ii to } in 
7s to } in 

& 178 to 0 4218 
0.125 to 0.270 


0.202 to 0.120 
SWEDISH (Norway) IRON 


12, No. : 


* foot, in 








> 
) 


large 


Galvan- 
ized 


42 
54 
SU 
S4 
$1 
$1 
$1 
$1 


first grade, 


ff 
At these discounts the net prices are as follows: 


Th 


Gr: 
17 
19 


2] 
26 
29 


31 


20 
60 
00 
00 
16 
38 
55 
70 





ird 

ide 
+O 
25 
OO 
25 
O05 
50 


is sold to consumers in ton lots 


at $3 base. In small lots quotations are made at $3.75 and $4. 


WELDING WIRE—During 


“%, w& and + ...... 
No. 8, and No. 10 
1 

No. 12 

No. 14 and " 

No. 18 


No 20 


COK E—The market shows little 
$1.50 to $1.60 for spot and nearby 
tracts through the year. Foundry caiee is $2 for prompt ship- 
ment and $2.15 to $2.25 for shipments. 

SEAMLESS DRAWN TUBING—(Tren Pipe Sizes)—The fol- 
lowing prices are quoted from jobbers warehouse, 


in cents per Ib.: 


Diameter 


In Brass Copper 

} 16.5 2005 
1 16.5 20.5 
1} 16.5 20.5 
14 16.5 20.5 
2 16.5 20.5 
2} 16.5 20.5 
3 17.5 21.5 


OILS—Steam cylinder oil sells at 0.35 


lots, New York. Cottonseed 
gal. f.o.b. mill. Prime Winter 
five bbl. lots; Extra No. 1 at 
per gal. 


COLD DRAWN STEEL TUBIN 
net per ft. in cents from jobber’s warehouse New 


Inche s— 





Thickness of . — Onteide 
Ew Ul, B.W.G i } 
22 6.75 6.75 6 75 
18 7.92 7.92 7.92 
16 6.3 9.3 9.3 
13 12.32 12.32 12.32 


11 


MUSIC WIRE—Nos. 14 to 40, 


gal. 
at 36.5c. 
at 85c. per Bi 


Lard oil sells 
5 Linseed oil at 52 


N= mw 
te DOD 


: I i has been no 
change in the market, prices being quoted as follows 


Cents per 


Po 
0. 
0. 
0. 
0. 
0. 
0 
0. 
0. 


furnace selling at 
and $1.75 for 


York 


l 
10.26 
13.50 


New York, 


und 
06 
O7 
OS5 
09 
095 


.10 


16 
20 


con- 





in five bbl. 


per 
ul. in 


@ 53e. 


i—The following prices are 


1} 


12.42 
16.00 


17.16 20.09 


22.54 2 


7 


aide 


26.79 32.85 


lots of less than 100 Ib. 25% off is quoted on lots of 100 1 


more while generous discounts 
IRON WIRE—The following prices ; 
lots or more from jebber’s warehouse, 


Birm. Wire 


Gauge C. per Lb B.W.G 
5to 9 3.00 17 
10 to 11 3.30 18 
2 3.45 19 
13tol4 3.75 20 
15 to 16 4.20 21 


COPPERED BESSEMER ROD 
prices in 50 lb. lots from warehouse, 


Size, I 
A 3 
i to & 
to? 
‘ a 
ait ee 


STANDARD MACHINERY 


are quoted at the following net 


New York 


Diameter, C. per Diameter, 

t Pound 

i 110 

I > i 
3.60 J; 

. » >i 

Ky 2 OO 34 
2 S80 33 
2.70 +} 


oss) 


large or 
r lb. in 1 


C. pe 
6 ¢ 


per lb. coil in 


b. or 
ders. 


0 Ib. 


r Lb 


0 


6.90 


‘ 
‘ 
‘ 


> following net 


Cents per Pound 


oOo 
on 
oo 
On 
oo 
OO 


and sq 
100 Ib. 


20 
7.50 
7.80 





lares 
lots, 
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and Erecting 12-in. 
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ojectile wv t 
lat ¢ Niagara ka 1 | 
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RULMION 
B” PISTON ROD ELEVATING RACK 
TRAVERSING 2 N\A ELE V9TING 
HANDWHNEEL ° ’ MANDWHEEL 
* TOP CARRIAGE 
C. RECOIL i¢ s) 4 : 
CYLINDER 4 > - a 8*FULCRUM PIN 
, - ¥ 
eo 4 ©" RACER CLIP 


RACER 


| BASE RING 


= 


PARTS OF 




















nected to the elevating 


IX CO] 


actuated clutch and a train o 
‘Two men can elevate or depress the gun 
angle in less than 10 seconds. 


handy heels 


| compound rearing, 
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was a kind of skeleton frame, 15014 in. outside and 121 
inside diameter and about 3 thick. It was made 
up of six sections, which were flanged and bolted together 
at the 


by a spring- 


in. in. 

through a 60-dee, 
} 

Clas. 


It required machining to diameter both 


inside and outside to insure clearance, 














ELEVATING 





RACKS ON 


and continuous oil pockets had to be 


turned in the top. The slots for the 


rollers were all the same height and 
radial, and had to be faced to a uni- 
form distance from the center. 

Since interchangeability was re- 


in some of the opera- 


quired and since 


tions it was much simpler to handle a 
stngle section, meahs were devised to 
secure these results as follows: The 


sections were placed bottom up on the 








Haner and the end flanges skimmed 
olf to a given heght. Five sections 
were machined at a setting to proper 
diameter and thickness on the boring 
mill. The ends were next milled to 
the correct angie and length. It will 
be noted that since each section was 
one-sixth of a cirele, its length was 
the radius of the outside cir le. This 
fact was also used to advantage in gel 
ting the ends radial. A jig was made 
Fen and machined to t the outside of 


THE e 
the ring section, and was strapped and 


The enerev of the recoil is absorbed in a distance of doweled to the platen of a large miller so that one 
about two feet by two large dashpots, which are called end and its center of curvature lay perhaps 4 in, 
“recoil cylinders.” These are supporced by trunnions beyond the inside edee of the table. A block was 
resting In bearings in the racer a trifle back of the center. then fastened to the table so that this center could 


Pressure is transmitted to the cylinders 


by means of the extended trunnions of 
the mortar, which rest in crossheads. 
and these, In Turn, are connected di 


rectly to the piston rod 


is load 


In ne tual Oy ratior the eun 


ed. traversed li the mropel DoOsTTION. 
elevated to the proper angle and then 


fired. The enerev of the recoil is op- 


, , 
nosed ana absorbed by two forces, the 


dashpot effect of the cylinders and the 


wided spring pressure. The latter is 
almest negligible by comparison. From 
ts position of maximum recoil the 
springs return the piece to its original 
height and hydraulic buifers absorb 


the shock at the upper limit of travel. 


In the manufacture of these mortar 


carriages the Builders’ Tron Foundry 
was confronted with various problen 

such as obtaining steel castings on 
time, securing Interchangeability, get- 
tin’ a release on the first carriage, and 


erecting, dismantling, boxing and 


shipping a carriage every 10 days in o1 


der to complete their contract on time, 


But the things we wish to mention here 


methods employed on this job which may 


spec inl or ol the ordinary. 


out 


Tit Distance Rincs 


The distance ring which spaced 

















1 Bortinc MILL 
\ SpectaAL Mintuine Heap 


Mig. 5. Minuina tHe Racer Lves on 


BY MPRANS oO} 


the tools and 1M it. Both Tin bloc] and 


until tl 


are laid out on 


the jig were then 


reached. The line of this 


« consid red) as faced olt wv center Was 


cut was the line to which each section had to be faced. 
For cor Venlence, the end of the jig Was That hined another 


the rollers lg in. and a feeler of this thickness used to set the cutter. 


lined 
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‘Two racks were then « lamped on in the proper position to 


clean out. and were drilled and reamed and holted in 


place. 

It was then a simple matter to turn the outside diame- 
ter COrTres tly and to bore the evlindrical ends ol both racks 
at the same time. The taper ends were tested and sized 
ron the tail spindle of the lathe. 


by means of a gave sliding 
This had to 


it the bore and also be at a definite distance 
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The drilling of the ends was done through a jig bushed 
with hardened and ground bushings lapped to size. The 
ji fitted the ends of the rack just as the gun would, 
and it had a plate fastened to it which was of the same 
contour as the outside of the teeth and fitted against one 
fave of the rack. ‘The two were clamped rigidly together, 
and each hole was lined up and drilled and reamed and 


counterbored at one setting under the drilling machine. 
The elevating racks machined in this manner proved 
that the entire 12 fitted 


mortal whi I Was used throu rhout the assembly of thy 


so uniform readily the one 


12 carriages. 
OPERATIONS ON THE RACER 


Aside from the loregvolny, perhaps LHLOs ol the other 
connection with the 
This 


in outside diameter. 


spec ial problems were met with im 


steel racer casting. casting 


machining of the 


weighed 36,000 Ib. and was Tf ft. 
Fie. 5 shows one of these castings bottom side up on 
the boring mill and 

At this party 


liner” 


in the process of being machined. 


! . 
e. what Is known as the “racer 


This Wits merely a brass ring 


Was bere applied. 


about 5g in. thick by 4 in. wide, in eight sections, which 














Fic. 7. AN 


from the center of the rack: it proved to be very accur: 
The next Opn ratio Wis the cutting o the tee 
Was done on a lara B. & S. gear cutter. 


The imside of the rack had slotted for clearance 


o lk 
on two different radii. This was done on the slotter b 
» radius bar. one of the feed scerews being remo) cl 
The two different radit were obtarned by the use of twe 
wles in the bar at the proper distance from the cut, the 
ivot beme change rom one hole to the other at the 
time when the line of centers passed through the tool. 


} 


)) course, ene h rack had to be strapped to the same deti 


nite place on the table, and for the finishing cut the 


had to be at the same place for everv rack. 


tool 


Awkwarp PLANEer Jon 


drilled on and. fastened with countersunk 


rward machined to exact diameter while 


nel To “ue 
screws, and alt 


ts bearing with 


in place. It is this liner which, by 
resists the hort ontal component of the 


While 


being put on, which required two days or more, the 


wl also keeps the two big rings concentric. 


mull had to be star ding still. Since there was considet 


the lugs which ap 
the belt 


able stock to be removed nh finishing 


near on the top surface, it was decided to use 
driven milling attachment shown 1D rig. v and to remove 


most of it while the boring mill was idle. This could be 


done more quickly with a milling cutter than in the usual 
wav with the mill runnine, because there was such a small 
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space to cut and such a large area would have had t 
overed by the cutting tool. In consequence, this attach- 
ment saved some 20-odd hours on ea racer 

The next feature of importance was the roller path, 
which was machined at this same setting from an inside 


diameter of 12714 in. for a width of 10 in. on a « 


taper with a limit of 0.001 in. variation in lengt 
Fic. 6 is the attachment wit which we ma nec 
surface It was fastened ectl vO rat the mi 
and was set around until t ed in a rad 
plane. This was obtain | exa ) means OL the mo 
ments of the uprights ba of <)j 
along the rail. When once t s tool was set, \ 
actuated by a star ft d, a I tire up} ht 
mechanism was clamped fir sition 

The anvle with the ho uw Va 
ing screw wit the ttach ned { 

trial cut, it was secur ea { 10 
shown, which were a reames 

PLANING t 

While the racer was st 
pendicular center lines wer yon al di 
ished diametet nor t dust ird seat 
lines were ta erpendicular and parallel to tl 
the fulerum-pin lugs. Accordingly, one line passed 
wav between these lugs. When the racer was remo 











Fig. 8. Metruop or Layine Our Racer Castine 


from the born } ~ it went next to the planer, W 
cap seats were machined. Che planer le on} 
wide and the ra heing 14 ft. in extreme i 


siderable distance beyond its usual travel a SU 
by means of two avv extensk varallels whic 
rolls. 

These rolls were set In brackets on a cement 


tion and were adjusted to the proper height b 
ScTeWS. ' 

the same t ness as 
was so located that when the racer wa 
Was a bearing slight wicl 

| enough to allow for strappu 


rojected 


ends pl 
Stops were nlaced In the parall Is at the proper 
for the racer to come up against them, and a s 


edge was « lamped to the bottom of the racer on th 


At the rear end of the table a cross-pari 
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; 
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port 
al 
u 
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top was shaped so that its upper end rested against th ibout 12 hours. Several racers fail to run to a square 
turned outside edge of the top flange when its bottom corner when casting, but by means « milling attacl 
hooked under and rested against the racer liner. It is ment pieces were readily fitted into the rim for any 
evident that no matter where this gage was placed around — desired distance around it. 
the casting, the center dot was always in a circle concen While there were many other things of inter { 
tric with the finish on the casting, as indicated in Fig. 8. the men who had the job to de, and while constant plat 
A trammel was then set so that by swinging it from four ng, and checking, and cha to meet 
points about the circle it would always cross the sam onditions were necessary, the this article is not 
point on the center. It is evident that this point lay sufficient to deseribe them a 1] ( what has bee 
the axis of the casting. A 21-in. scale was laid against = said will ean idea the a contriving that i 
the rabbet in the planing for the caps and was slid along essary to produce we 
until its end touched this pornt. The location of the 
other end was then scratched. This was done on both A Large Stee] jp ulle; from Salt 
sides. A line was gaged across these two scratches a ; an 

: ; Lake Citys 
viven distance from the rabbet, and the two intersections 





thus obtained were marked. Equal ares swung with the One of the larvest ste nts west of 1 \lj 
trammel from these two points could be made to intersect ssippi is that of the Silver Brot Iron Works Co.. Salt 
on the racer-clip pads in as many points as required | Lake Citv. Utah. This has a capacity for pourine steel 
the true center line perpendt ular to the planing, castings up to 12.000 Ib. each. Che illustration shows 

In subsequent work, all facing of bores was done wit 
reference to the two scratches mentioned above an 
center line obtained by means of then 

Arr-Dirini Wor 

The caps for the racer were machined to a j bin ( 

same jig was used in drilling the racer for the studs 


with an air drill which had to 


Although this was done 


be squared up for each hole and the holding-dow) 


were reamed fits in the caps, the results obtained wer 





exact that caps were interchangeable after the boring and 
acing had been done. 

The boring was accomplished by two special, indepet 
dently motor-driven boring heads wit -In. bars. ‘ 
racer was strapped, right side up, to a large platen se 
on a cement oundation and eacl wl ! is 
strapped to two A-frames, likewise set in cement. St 
plementary bearings were provided for the free ends an 
the centers of the bars, and the whole set-up wa vr 
fully lined up and proved when starting to rou out, a 
well as at the start of the finishi cuts 

The line of the bore in which the two rece lj 
set was, of course, direct!y determined by the plann 
The bore for the fulerum-pin plugs was located from t 
and from the platen. Thus, parallelism was secured 

Bronze bushings were fastened in one of the bores a 
finished in place to exact diameter and length. Whe 


it came to squaring up the faces of the various lugs, t 
lavout previously dest ribed Was worked irom. 
MinuinGa ror Racer Ciipvs 
The racer « lips, which rest on tinished pads, fitted into 
notches with radial sides, the inside edges of which were { 
concentric with the racer. The form of these notches 
may be seen clearly from Fig. 9, which also shows the | 


= ( 


milling attachment by which they were machined. Thi 


was made especially for the job and had means for 


feeding vertically, and also lengthwise of the s 


I 





pindle, It 1) 








which 


! iter ero at 0.005 at O99 " O.O10 at 
0) N.. | . oul ( ir | rie ne ‘ | il ive rie 
e sizes by inspect thout ar uri Wl 
> , 

eCcause Wheneve | ! 1! al ! with th rit 
rometer, I shoul ive to subtract t e mv reading 
eave from one i te « r thy e of the piece | 
easured Yot t ! ot ‘ Is 4 ill lat vr 


was attached directly to the base ring. The racer coul eraduated on the same pr this hypothetical mi- 
thus be set on its own rollers and rotated by means of ometer. 

the regular traversing mechanism. All feeding was don Suppose. for exa e. L ha to turn down a bar of 
by hand, and a man and helper were necessary; but this teel from 3, rouch to 0.625 in. tool | 
procedure proved to be far superior to any other that take a prelu i! uta ea The n ometel 
could be desired. The clips were 25 in. wide and the top reads O.6735 1 | tract 0.625 from O.6735 and t 
of the racer was 2 in. thick with about %4-in. finish 0.0485 in. as t valance { to be removed to fini 
The job could be finished, including the top radius, in [ set the dial on the cross-feed to zero and go in 0.0485 
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if on a beneh lath 0.02125 ( uated into 200 parts and numbered (clockwise as 
ithe. IT abwa ive ft ubtract the nt from welore rom 0 to 100 on one half, and this repeated for 
he Size ] Wve to t sala ol? fal to rT r the oth r half. I| the screw has a lead ot ee in.. the dial 
oved. and on an et! re ithe |. | nit t two will have 100 divisions and be numbered 0 to 100 four 


elore the micromet (the 0 MT il times on the circumlerence, 


Tue Dian on AN Etaut-Tireap LEAD-SCREW 


ract thr e | ‘ ry the e | lit 
mo enen lathe. set ‘ ) to read a 4 rnount ame \lost lathes have cross-feed screws with a lead of IQ in. 
Ol bysve to zero und white the numb ring and reading of dlials on them I> 
Now. if dials on the cro eos el ted to re | ot so conventent as the above, it cal « done as shown 
the diameters of 1 ree thre the, instead of be I Phis dial has 250 d ons and is numbered 
uluated to tne te The amo 
tis adva ’ 30 
til | ZERO 
rpo + > 
riniet | “ ‘ thre ¢ Sane Y ” * 
house ‘) The yey ( 
~ 
rol I Th reat a et 
btained by plaen 
ron e 
racduations ‘ tiv l . 
the dial as the a ( I ) 
} my the lea cw . . 
llicl thr ( ( } ; 
meKW Hirect ! 
Lone kW ~( ] ow ( ! 
Ol 
Mik Dian on a 20-Tuiri | 
~ i \ ) 
\ Ire c\ l mere! L . 7 
Ja) 
r «lial ’ il eal Le t-hal Go 
"ER . © 2, 
aving a | dool OODSO : ON c<ERO ZERO -~ 
) a 
I 1. One t thy ( 
‘ > 
the tool 0.050 In. represent racha 
rae diameter o () LOO | | tive 
is di med into TOO parts, ea repre 
enting 0.00] t diameter. 7 
- ‘ > 
Place f ee FIG.4 
‘ ! » 
url Te) ) 
y With th ! ! i! 
Neasire The ! ! 
{ 4 1?) | 4 tht) 1"; i 
ie tu ol the ( \\ 
red { { Oo 
i , i ‘ ) { ) 
VEU . Viteno Hi ALS ON LATI > 
own l | Ke ( ( 
micrometer rend above tue t t} } t ch. \c ‘) Vs ) Q to 250 in one turn hye ivures are 
vance the too! til tly i} 0.050 in. ane the) arried on from 250 to 500 on another circle more 
meas tiv i'd ‘ rometel |" ( SLA eCinot om thy eracduations In Working with such il 
! ound to O.Ho0 \\ vr su ‘ 1] i} the inches and half-inches have to be tenored. or 
a 1 an awava Trice’) Tool ! the «chal ! umple, TP lave ni the lathe a lece + in. in diameter to 
ites O.02° . as sho a cut with that ire wn to 3.875 mn. diameter, tool finish. I take 


ettine. Gdn res 1] ( ti ) the op ‘ ra measur y ind the =170e TO ly S913 im. | 
Oo be O.625 » Just win { (ili its ro Lhenn'e 4 . and set the dial to 415 in. Turning 
the tool point 1 thie ter. we @§ ro thr ross-fe screw till the dial indicates 375 in... 1 
fo turn pieces ha teps. ull etc. ref ( take a cut and find the diameter to be 3.875 


to the drawine and oceasio che ! the «inl tti case | have to subtract 0.500 in irom the size mv mi 


, . ! | " ] 
or wear o tool of ) ol wor e | ‘ t rometer reads and ave TO Keep In mind that thr dial 
tit belme, acts asa rometer. a we do not e te does not read the size of my job when the odd half-inches 
over it with memo n chalk a ep on checkin ha o be taken into account. Towever, half-inch errors 





the ruring to see there no mistake ire au ly located: it is the odd thousandths that bothet 








’ ! 
nh bor! holes. too, this svstem of dial numbering ts 


Cross-lee 20 turns to 1 Inch are, o ust a fective. A trial cut is taken, the hole measure: 


limits lathes, but 4 meter-readu ial set to that siz It will be seen that as the 
cil Mm al tiled to tbe reer lat ist a re 11] ool is fed out and the hol nlarged, the cial continues 
crews have ten o1 e turns to the inch. If the cross to read the size of the hole, thereby eliminating the neces- 


readjustment. 
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Ways large MCONUSE OF Crow mddilion ottley ‘ 
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actua “drown troy assin ( and / not 

with 0 Tr rey )/ er 

ants, 1 } ) 

stm ple fat ais 49 j wlan / 

how ay a One ( 

CUCCOSS ) rox pueold yy) 

Twenty Seve] Cul wo t e ope were Wo! 2) 
one-room shop | New York Cit One of them bent « 
al drawine Pen re Obstructing ‘ lanes Ol a small 500 
volt electri notor lo operate ¢ 1 Pk lieht ireutts | 
partner, who li bust finishes il \\V naling 1 ele ( 
Was watching t uncertain fluctuations of a ealvans 
eter as he test | hate Che third mar ! 
chinist, divided his attention veen a lathe, at 
and a drilling machine, which constituted the 1 
tool equipment, A desk stan lh one core 0 
shop served as an otlice, ane ut 1 = the two puartrye 
when not engaged in testine. de ng and draft ( 
in directing the efforts o the lo machinist, too tur 
at linancing, purchasing, accounting. patent solicit ind 
selling. With but the two partners to do all 4 { ‘ 
was no lack of variety in their daily work! 

\ quarter of a century is a lone « Shor I e, ( ys {) i) I Dineen EN (akN 
pending upon how you look at it. It is a lone time for 0 

eae? ie ee = | 
Vv 
> y Y 
mel ¢ ve R.: fa 
— ~ 
“| i ee 
7 
‘ 
k a. “ 
= mek * 
Lame ' 
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Fig. 1. Tex or Tuesk DyNnamorors Rept CED TrouirtTeen ThHiousanp Barr CrLI 
two men to keep 7 step. sic ) eog ad for nu oevTow \ wel 
plant fo remain under one ownership and mana ( ( tral tatiol that 
li Is a short time raoshop starting with three mre o Mt) ! i! nt 
Inerease throug ormal ow! until it e1 rie SO) ! lise © 


men. ‘Today, these same two my 


he found still wo “ing side b side at the ollices of 1 ‘ al ‘ pat rand 

Cro¢ ker-W heeley ('o.., af An TC, \ J. Orv of tine [ ve { l | , , u > See 6 

Is Dr. Ss. S. Wheel r. the other. Prot I, Bb. Crocker ‘ wa \ n 
| wonder lkany who have not actually bee: thro ' t! _ 
lize the difficulties that beset 
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ecrease of load and pushing it back again as the load 


increased, As mav be imagined, facilities for building 


motors were very crude—all winding was done by hand, 


and it took three months’ time, using the entire capacity 


thr little shop, to produce one > hp. motor, 
SUCCESS IN SPITE OF UNFAVORABLE CONDITIONS 


Conditions more infavorable ic stccess could haradly 


« Tmaeined, especially as this was in TSS8, and 


the ex 
ration of five vears was to usher in the panic of 795 
Luckily, we cannot see very far into the future, or many 
who have strueeled to success would have been discour- 
aved at the outset. Confidence im ultimate success 1s 
necessary to win a struggle of this kind, and it kept the 
ounders of this company hard at work in the face of 
these obstacles. 

Meanwhile came the introduction of the low-tension, 


constant-voltage current. which was to make the use of 
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times fosters ways and means for doing things econom 
ically. In this case it caused the Western Union Tele- 
graph Co. to seek a more economical way of generating 
electric current than by the use of primary batteries. 
The “dynamotor” was the solution of this problem, and 
ihe Crocker-W heeler Co., being well fitted to make them, 
received orders which pulled them through the period 
of depression, 

The two founders of the company, who up to this time 
had taken care of all of the engineering, found that they 
had too much other work to give their time to the de- 
tails of design. So they emploved as assistant engineer, 
Gano Dunn, who had just received from Columbia the 
first degree of Electrical Engineer ever granted in this 
country. Mr. Dunn afterward became one of the presi- 
dents of the American Institute of Electrical Eneimeers, 
an honor, by the way, that both Prof. Crocker and Dr. 
Wheeler have also had bestowed upon them. 
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Ria. 5S. Three Days arrer THis THe MACHINES WERE RUNNING AGAIN 


motors a practical possibility. Adapting itself to this 
new development, this little shop produced machines suit 
able for it, and their market increased so that they were 
forced to look for larger quarters. In 1890 they left their 
little 40x60-ft. floor space for a larger shop on the third 
floor of a loft building, where they occupied a space 50x 


200 ft. and employed 75 men. 


An Ine Winn Thar BLew Some Goon 


\ few vears later came. the business depression i 


which many well established shops were to throw up 


their hands. It hit the little motor shop pretty hard, for 


not only did people stop buying such luxuries as motors, 
but the agent with whom they had their largest account 
went into bankruptey. 

But the hard times became really a spur to industrial 


progress, The necessity for retrenchment during such 


CROWDED OUT OF THE CITY 

With the development of motors of larger size came 
larger and heavier castings. The third-tloor loft occupied 
by this company accumulated a dangerous weight of stock. 
The collapse of an overloaded building in the near neigh 
horhood clinched the determination to get down on the 
vround W here the safe load per square foot is only limited 
v the amount that can be piled upon it. Shipping ex- 
wnse was also a factor with such a heavy product. The 
only solution was to move to the country, and, accordingly, 
they purchased grounds and buildings outside of Newark, 
N... which had formerly been used by a company man- 
ufacturing spiral-welded pipe. In accordance with a con- 
tinued policy of making haste slowly, little change was 
made in this plant, except that the brick floors were re- 


placed by wood. One or two machines were installed 


from time to time until in 1895 the value of the plant 


a tt 
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quipment and merchandl alnounted lk SoU LOU | 1) ()\ 1} nN 
Prettv good growth from a three-man shop in IS8ss! \ 
2 . ih ( li | 1) 


A Crusning Brow , om cones F a nf ie eee 


i eX) ar 
It would seem that the litthe motor shop had = passed ood times to aosize , te to the availabk 
afely over the roughest part of the road. Orders wer oly Of Dustin if b co thet 
comme in and machines were gorne out and, best of a : be 4 
tavine put.” Then came a holt out of a: \ sky. and CH arte! yict | " ‘ , hyrrrcle 
Hast of thr visible effects o tiie revViOous irs « wo ‘1 ' i ‘ - vl 
ere wiped out moa few hours, ys ryhycnte iD \\ ‘he same t 3 ea ment. Me 
were taken after the ! tel he storv mu more elo , rhe ‘ on , reached 


quently than words could picture it. ent to del r the 1 | { When the 1 


Fertunately, the brick wal e felt stane vi \ fe 1} shops ; o disrupt and dis 
tools had Cscayy 1 complete « 1 elion, ana thre en e part « , imnvolved a 
house mm a separate building was ntouche Wit rable outlav to train to ¢ ork. or to maintain a 
three days a canvas rool had been stretched fre vall to er Wo or : o ob Tenet 
wall, individual motors nstalled to drive the ew I col quent | or] I} tannne 
hines that were tn usable condition, and mat wturing ONE 0 tock. ch is 























| 
Ite ALL or tre Visine | hers \ ‘ \\ . \ () 1] 
Was avall th progress, Ol) a sthia vie | : KK nuit quicker a 1 tia ! (og ’ nt. at 
orming a basis tor qu Y i | ‘ { j ] r extreme de 
Ww seven fold larger plant 0 the present da TI Wiis ! shot poner. i is ve ! * mie of 
irikine proof of the tlexi { I arrive Cs iti ‘ ( | ! tal 
trate dent tine |) l had been chu in the avail 
<trument n further! e option. whi 
as le » LAN 
( mwier pa ( ‘ ‘ wid ’ ‘ ‘ 
( \ ( wi \ nw“ ’ lo hye 
' the company as a result of it deal 
met and overconn 1 r tha 
han thin foa planta 4 : , , e Ssecol 
S? 500.000 * vears without lolts a thy rocession 
h leave esse ! \ mommt the wi to ‘ 1 miblin ti 
ire avoidance of the same troubles Shops wl the | f ¢ ) ofits are the mistake 
now small, but which have the same ambition to become that are dae I " cneral that the cost 


Dir, may profit by them. v CW WOT almost alwi nader-estilnatee und that 








AMERICAN 


fits are made on the established lines. In the develop 


‘many new lines, there is apparently a large mar 


profit. but by the time that the envineering and 


evelopment wor las been figured, the same amount ol 
energ adhe mone put mto thr established lines would 
ally vield far greater profits 


This does not mean that new departures should not be 


made. but that thev should be made with great caution. 
Phe extension of the old lines, through find new Uses 
rr them and makine minor changes to suit, ts more 
rrofitable than developing altogether new one Changes 
mav be divided nto two classes those that vo want 
to make and those that ou are orced to make. There 
are usually enough of the latter in the average shop with 
out dom or tnaking too many ol thr former! 


RECURRING Peniops oF Hligit BurbEN witht Growth 


Vibration ina 
Increased, \t 


another 


You doubtless eve 
shaft as the 


seen CcHses Of Derlocdh 


rovative speed Is eradually 


it will disappear altogether, then at 
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tools, collecting accounts, purchasing materials and keep 
x the books, and during this time his production ceases, 


\s the number of men employed increases, this “expense 
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this method 
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conditions. Growth beyond point, unless 
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ened on the casting, thus holding urely. \ 1.OL7-in. 


hole is drilled and reamed in the casting through the 
boss EB. The plu PB in then nla ed thre uch thy sushin 
into the reamed hole, anda hole of Lhe sana 1ZC is drilled 


The 


SCCOML 1) 


at G. bushit 
into the 
hole is drilled and 

This | 


three holes being 


) » . 
reamed, and a “yy7ih. 


of usine the locating plugs tmsures the 


metho 
produced in correct alignment At th 
the mn 


right of the jig one ol 


When drilling the 


Show! 


variable yy ates, the 


shown in Fig. t and 4-A is used. The jig ts located ov 
the casting by means of four lugs, as A, \ hh fit 
contour. ‘The two wing-screws B are tightened agan 
the casting, thus holding it securely. Four = 1.495-in 


| at D) and two 
holes at ( are reamed 


dril 


holes are then drilled at C, four 43-in. holes 
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13 ear £, 
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to ll, in. at assembly, One of the 


led castings may 
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Driuning Warrprer CAarriaces 


When drilling warper carriages the jig Figs. 
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cated on 


“howl in 


used. which is rough, is lo- 


pins on the base, and the screws PB are tight 


ened to force it against the stop pins A. The two clamps 


(’ and the screws DP are tightened by means of the nuts 
shown, and the wedges / are slid under the 
casting to resist the drilling strains. 
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A fixture used on a horizontal boring mill for borin: 
out both headstoeks and tailstocks of lathes Shown 
the accompanying llustration This type ol fixtun 
is used in the shop of the Monarch Machine Co... Sidney 
Ohio. The hottom of thy headstor Is ! planed, wine 
the caps put on. It t] { the fixture shown i 
io 1, on what is practical! » short section of lat] 
ed. and clamped dow) ‘| merrill ire 1 n rel 
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light finishing cut is taken through the hol This leaves , 
hit e ) ‘ \n adjustable scaffold with interesting features is us 
very ittie titthhne o7 titi to b alo on the tat ‘ ' . ‘ 
thing o1 Tes 9 ; In the car-painting shop of the Pennsylvania R.R., Colun 
itself. As can be seen, the fixture ts of the self-aligning ah 
1 pus, Ola hi pred s platiorm is carried on heay 
tvpe, the bars havi [wo ulate Is! -. ihe are ! ry ry 
E eet brackets, the tron parts of which run in T-slots. To avoid 
! 1) 
rive | hi @ Socket st lhito the Diaechin Sprnd th , 
ra Soo ‘ Tes Mle mean , e spring of the planks under the weight of the workmen, 
floating connection « stil ak ol a stot in the end 
ol thie ar. whicl loosed] <tracath ‘ yt] rn) tiv 


SOCKET, 


The fixture 


Hlere another 


Prereryy placed 


ished with oa 


A Slot 





\ simple fi 


¢ 


\urora. lid. lol hored yt It ) \ e stiotti 
end Is shown 1h) Utve stration Thy eC DpleCesS aT 
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Standard Radius, Fillet and Ex- 
ternal Keyway Tools 
By L. P. ALrorp 

On page 105 and 
dimensions for a number of planer and parting tools. 
These are from the practice of the Watertown Arsenal, 
Watertown, Mass. 


following are given the standard 
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source. They give in detail the dimensions and in most 


cases setting angles for grinding of radius forming, 
fillet forming, external keyway and a few square, high 
In all, 37 tools 


These, like the others, are a part of the 


nose finishing tools. are shown. 

machine and 
tool standardization work directed by Carl G. Barth while 
A valuable fea 


form not commonly, 


he was installing scientific management. 


ture is that many of these are of a 

































































The illustrations in this article are from the same — systematized in the machine shop. 
[RADIUS FORMING TOOL.,RIGHTAND LEFT HAND 90° [RADIUS FORMING TOOL.RIGHTANDLEFTHAND 90° | 
4g RAD. he RAD. 
~ » meee. a f ‘<= 
uy WN alll 
. 2 “’R ” 46R 
= | dls, 
f A TT YY 
7% | I 1 | | | | | 
i | | \] 
6° | | 6° 
; eT eee ern a a 
RADIUS FORMING TOOL.,RIGHTANDLEFT HAND 90° RADIUS FORMING TOOL.,LEFT HAND 90° 
: ae ts RAD i yx (Rad. 
<X : x A ” 7 . > 
l > a a “ie - bs 
’ 4oR } Y Y 
| aide, %GR 
| A A ; 
~ “8D 
¥ | | i t 
| te \ Y , i 
6° v0 
L 7 - ae eae 
| RADIUS FORMING TOOL., 180° | | RADIUS FORMING TOOL., 180° 
} ” ” 
he Ran. | | hy RAD 
| —_ oe ae a | i a : i 2k 
| y x “ ° ¢ ' - 
- fai 4e'R. . | SR. | 
. AeN pons =< / 7 
‘6° | | 
_| i a er 6° ae 
RADIUS FORMING TOOL., 180° RADIUS FORMING TOOL., 180° 
seme ‘4g RAD. | I Yo FAD. 
ame: Tyee 2 ane ¢ 
we 4K. ~ | g& \ *e wY 
iM ¥ )_¥ y A 
— =. 
< | > bene fade 
{ A ain T ry ea cr a —_— 
Y i I y 1 J 
ath al 
. ge “0 
= _ o" = a __j 


Proportions oF Raptus Formina Too is 








150 


AMERIC 


AN 


MACHINIST Vol. 42, No. 4 








RADIUS FORMING TOOL.,RIGHTANDLEFT HAND 90° 


— 





VAT TE to RAD. 
igs ~ 
iio 4 
A _¥ 











~ RADIUS FORMING TOOL., RIGHT HAND 90° 
S Me 


RAD. 











RADIUS FORMING TOOL., LEFT HAND 90° 
- ” i KY A % RAD. 
ae \s Ye 


» = . 
5% Lanenaeall + i 
le ~< /4 > 








s 
wh 














i! 7 “6 | 








RADIUS FORMING TOOL.,LEFT HAND 90° 

















=< 
ee % —-~- in 
: \N “ 
> ¢ | 
, Se i | 
<-- 14> 
ee : KOT 2 | 
& | | | 
Y ' i 
"its 6° 





| RADIUS FORMING TOOL., RIGHT HAND 90° 
' di /% RAD 











PLANER TOOL, ROUND NOSE.STRAIGHT,RIGHT HAND 











* oo oe I'x 14 
i ers = HRs * 
y P J . ; 15 
K Pr a 
8° 7 x /4° 
Ra) F 


| | 


23 


1- 


WN 





RADIUS FORMING TOOL..RIGHT HAND 90° | 
2 ~ 

| 

| 














PLANER TOOL, ROUND NOSE, STRAIGHT, RIGHT HAND 


—_—" 
A > #2. 14X/% 
Ns fy —rign \' k © 

: 15° 























SELLERS GRINDER | -4 


ce LTAYLOR GRINDER | 


— 
a ~k . ¥ 
nf \ 
bi 
heiaineeamiieemaee a Iss 
| SELLERS GRINDER |eace | TAYLOR GRINDER | * 
HOR.ANG. VERT. ANG. UNDEX FORMER HOLDER OSCN. | 


| 
| | | 


76 


__ Wa | 6° | PRPB| 


|_ON 


/HOR ANG |VERT.ANG.| "INDEX |FORMERLNOLDER| OSC | 
| \ENDa | 6° \PRPB | | ON | 
98 | 76 |TOPb|8°| Fl; |} | 
ProvortTions or Rapius 


. 
I 


| 98 | \7oPb| 8? | 8° | 


}_—__—_ 


” 





MMING AND PLANER TOOLS 























January 28, 1915 


FILLET FORMING TOOL,!80° 


0.01" RAD 
' 04 
Y k 
“IRQ eon eh ie 
. 002 R 








. A 
y | | 6° || 
ot® ay 














FILLET FORMING TOOL,I80° 
| O./"RAv 
f : > A z | 
| Die Cu 
ee“ 
, | OR 
| ~ / > 
. : : 
| i ll 
y Ce 
Le 7% nip 


“FILLET FORMING TOOL, 180° 
a A 





| of — ~* 04 Rap 
at . J ~ 
x oth“) will 





| <-- /4--> 
—_,— — 
—_ 1 
| 
P >< 
he 7 > 6° 


FILLET FORMING TOOL 
KX a8 Rap. 


























= - \ 
3 \ © 
ay ~ 
y 
Y < > 
: ' t 5 «ie 
i: = *1i:-4 
K > L_ lA + 
2 % % Ff ae 
% ’ 
= y 
% 


PROPORTIONS Ol 


AMERICAN 


MACHINIST 151 


FILLET FORMING TOOL,!I80° 





O.S'RAD 
010 
A ™ . A 3, 
“Kp i ¥ 








J). il 


I 
a: 


~ FILLET FORMING TOOL . 180° 


0.2’ RAD. 
> - . 
‘yay ~ 
y ¥ 
, 02°R 








——— | ian? 
} | I” | 
rn wh 


} 


FILLET FORMING TOOL 




















A o 
a yo e Svg RAD. 
+ ((S)* 
y P 
Y ne -%y ->4 
=] [e=7] 5-4 
gy we y. Ca] 
SS 4 46 Pay tT] we 
Y ay F474 ! 
y 


“FILLET FORMING TOOL 


4%, RAD. 


i; 


K /5> 





; / 
LS)* 
‘ y </> 
_ 3 ade 


> 
: K e ee ¥ ae - i “4 
Ne & i} 2 ; ~ 
N 16 , ||, 7e y 


wh 











FORMING Toor 








AMERICAN 


























MACHINIST Vol, 42, No. 4 





"RADIUS FORMING TOOL., LEFT HAND 90° | 
be 24> 


| % RAD. 











RADIUS FORMING TOOL., RIGHT ANDLEFT HAND 90° 





% RAD. 
\ A ! 
—- 3 
Ud ~ 
Y | 
”" J af | 

















[ FILLET FORMING TOOL _ 
k ’ 
' q 144 RAD. | 
| f | 
I we NN 
1 8) 
| | 
=e Y ol 
</E> | 
a ; ae | ‘wn 
: ithe -] | 
st Ig on 2 7“ } 
s ” %' b4 Y 
y A 
i, 
42 
| m S 
RADIUS FORMING TOOL.,LEFT HAND 90° 
nies "| 2'RAD. 
: ’ 
. NN \ ‘ i “WN 
: 
Ying Y 
le 24 > 
K 
WN 
| ™ 
Y 
* /2 4 6? | 
[EXTERNA Y TOOL WITHSET BACKNOSE, 4x % 
| b 
t - 4 ax 
x — J K | 








ory 
AS xt 
SELLERS GRINDER "| ; 


7 -n| 


OR.ANG. | VERT.ANG.| FACE 
64° | 90° TEND a| 
90°_ | 0° __|SIDE b 

90° | 180°  |SIDEC| 


92°—|— 90° |Top di 





BACK NOSE.3 "x 1%" 





CET 
oCi 


EXTERNAL KEYWAY TOOL, WITH 


Dy 
A 








[ SELLERS GRINDER _| 


(esane [VERTANG. | FACE | 





64? | 90° |ENDA| 

90 0° SIDE Db} 

iS) se (BO? ts DE Cc} 
}—*2ic an TAP d| 
L Ye A | 7C 





ProporvrioNs or FILLET Forming, Rapti 





























[EXTERNAL KEYWAY TOOL, SET BACK NOSE , 94 x1” 
ons 2 _¥ 
f uo Jaa 
=! a a 
> 
1 3” 
kx 1G---> 
— = f 
a. *| =Nt 
\ wi. 
“i 
<— we * 
SELLERS GRINDER 
HOR AN FRTANG. | FACE | 
&4 90 | E ND a 
% c E D 
9 80° SIDE C 
? 7) 2) d | _| 
[EXTERNAL KEYWAY TOOL, WITH SET BACKNOSE, %&'x 1%! 
& yD x 
j «t ee Jaze 
ai '4 j v 
~~ 
Lp bl 
‘4 
“NO % os 2° d q 
a mY 
i ONS 
= | 
— 
. : med © | 
[| SELLERS GRINDER ] » 2° 
HOR ANG| VERT.ANG.| FACE be of -.-» 
| e4e | 90° |ENDA “s 
[908 0* SIDE b| 
90° 20° | SIDE c | 
92 90° | Tor d 
ForRMING AND EXTERNAL Keyway Toons 


























AMERICAN 


January 28, 1915 


























| FINISHING TOOL,SQUARE,HIGH NOSE, b< <p. 
BENT 45°TOLEFT L ANS as 
"x 1%" 
— r 
| oN 
8° 
a T T 
Dae ale i 
SELLERS GRINDER | TAYLOR GRINDER 
HOR.ANG |VERT.ANG] FACE VNDEX| FORMER |HOLDER| OSC | 
| | SCSdENDa| | =| oR | 2 On| 
[Eb] 5° _| 2k | 2 ON | 
[SIDEC| By Hand OFF | 
ToP dl | 7 | 4 TOW | 




















EXTERNAL KEYWAY TOOL, WITH SET BACK NOSE , t’« 14" 


| C 














| SELLERS GRINDER 














HOR ANG VERT.ANG.| FACE _ 
| 64° | 90° |ENDAa 
| 91° | 0° | SIDEb 
| 9/° | 180° |SIDEC 
92° | 90° |ToPd 








PROPORTIONS OF 

















EXTERNAL KEYWAY TOOL, SET BACK NOSE,1%"x 24" 
4 2 l 
| 4a 
7 I 
| T t 
| \< y. d ry 
| a — — ey 
SELLERS GRINDER 
HOR ANG \VERTANG| FACE “ix 6° 
64° | 90° |ENDA 2 
| 9° | O° |SIDEb 
| 9° 180° | SIDEC | 
| 92° | 90° |ToPd | 
ProPporTIONS OF EXTERNAL KeEyWay ‘TOOLS 


Practical Precautions in the 
Use of Chains 


By Joserpu F. Harr 


A good iron chain never needs annealing. Steel sling 
chains in constant daily use may be annealed once in six 
months, but must not be allowed to go without this treat- 
ment for more than a year. <A rigid periodic inspection of 
all hoisting gear is a necessity. 

The main cause of broken chains is not so much the 
fault of the chain as of overloading and improper hitches : 
a chain continuously abused may finally give out under a 
very light load. 

A good iron chain will not become crystallized, and on 
breaking under load will generally show that it has opened 
out, leaving the ruptured link attached to an end of the 
broken chain, something like that shown on the left. An 


iron chain will also adjust itself more readily to the un- 
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FINISHING TOoLs 
nown strains imposed by twists in the chain, short 


itches Ove! sharp corners, and the like, 
A steel if 


und if highly ervstallized. 


chain, neglected, will become crystallived 


1 ] } . 
break under load: one o1 


will 
nore links bursting into several flying pieces, any one of 


which mav injure a workman who is a considerable dis- 


tance away. A set of annealed steel sling chains was 
. 
\ 
\ 
; ( 
| 
\ 
4 
= a 


BREAK OF ANNEALED 
STEEL CHAIN 


BREAK OF IRON 
CHAIN 


BrokEN CiuaAIN-LINKS 


careless ov erloading 


the fourt! 


roken 10 davs after annealing b 
In this case three ol th POUT cha ns snapped ; 
remained apparently intact, being relieved as part of the 


These three chains broke exactly alike. 
ht: 


crossing both sides of the link. 


lead grounded, 
at 


the fracture 


in each a link snapped in two pieces, 
Five of the 
The sixth 
the 


as show) rig 


‘hain 
fel] 


six pieces remained in place on the 


piece was unaccounted for, but prebably from 
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chain and became lost in the sand: it could not have been 


thrown to a distance without attracting attention, 
The 


agers to the necessity of removing every possible cause of 


“safety-first” movement has awakened many mate 
accident from the plants in their care, and hoisting gear 
will finally get the attention it rightly deserves. 

Having in mind that steel has replaced iron in most 
instances, the following will be a safe policy to assume in 
a shop where little or no attention has as vet been given 
to the care and use of chains: Start now with a rigid 
of all 


hoisting gear used in the shop. 


chains, slings, extra hooks and other 


This inspection should be 


inspection 


made by a man competent to locate and remedy all vis- 
ible defects, such as distorted or mutilated impers 
A good blacksmith who has made 


links, 
lect welds and the like. 
chains is a most desirable man for this job. 

The number of chains in regular daily use about the 
shop should be reduced, so far as the nature of the work 
will the lighter and intermediate 
ones. ‘Two sizes of chains, chosen with a proper knowl- 


allow, by abolishing 
edge of the work in hand, will do for a very wide range. 
Remove all discarded chains from the shop to avoid 
the possibility of their being used again. Provide storage 
in the handiest spot available for all spare chains, extra- 
large sizes, extra hooks, swivels, and the like: then see 


that each is kept in its proper place when not in use, 


4 
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A Taper-Turning Attachment 


By A. TowLer 


for turning the the 
“quillers” manufacturea by the 
i 


used 


The 


friction spindles of the 


attachment taper on 


Benjamin Eastwood Co., Paterson, N. is shown in 
the illustrations. 

The spindle on which the taper is to be formed is 
held in the chuck A, m Fig. 1, and the attachment in the 
turret 2, 

The operation of this tooi can be better shown and de- 

















Turninc TAPERS ON SPINDLES 


Fic. 1. 














_- 


ig. 2. 


hooks fon 


io provide a sufficient number of wall 


hest 


Wi | 
all, those for the chains being marked with the 
size of chain and the safe load limit for that size. 

Repeat this inspection of all hoisting gear, and also 
the annealing of all steel chains, at least once each vear, 
making it coincident with some regular event so that it 
will become a habit. 

The abuse of chains by twisting and knotting should 
be prohibited. All 
nearly as possible, the only strain on the chain will be 
f the load. 


hitches should be so made that, as 


a tensile stress proportionate to the weight 

A suspended load should never be carried directly over 
ai human being. No man should be allowed, for any rea- 
son whatever, to go underneath a hanging load, without 
iirst lowering it on blocking or horses to insure him from 
accident in case it should break. 


ty 


American Association of Commerce 


it is noted that from the ranks 


From a the 
anc Trade, published in Berlin, 


report of 


of the metal trade union 170,077 men had been called to the 
German colors, while since the outbreak of the war the num- 
ber of unemployed in the metal trades has fallen from 175,- 
07 to 32,078 men, a decrease from 19.7 to 9.1 per cent. 





ARRANGEMENT 





| yk 
Py, 


OF THE ATTACHMENT 





scribed ly reference to Fig. 2.) The spindle is fed through 
the bushing A, The 
sliding collar and stop B are placed at the point the taper 
should The (' is also ad- 
justed to the correct angle for the taper. Then, as the 
attachment is fed over the spindle, the teol D is kept in 


which is made a good sliding fit. 


begin. hardened-steel 


gage 


contact with the work by means of the tension spring /. 
The screw F, bearing against the guide bar C and con- 
the shaft // to the 
follows a 


nected through the bracket G and 
tool holder J, throws over the tool so that it 
similar angle to the guide bar, which will be the angle of 
the taper being machined. 

The adjustable bar permits various tapers to be ma- 
chined, that shown in the illustration being approximately 
| in. per foot. 


. 





the qualities of oils for different uses a con- 
points out that from the considerations of 
temperature of the bearing the viscosity wearing 
qualities of the oil, serious attention must be given to the de- 
construction of the bearing in relation to the duty 
imposed, the nature of the bearing lining, and the effective- 
ness of the lubricating devices and ways to keep an oil film 
the revolving shaft. 


In discussing 
temporary aside 


and and 


sign or 


between the surfaces of the bearing and 
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SYNOPSIS 
both left- and right-hand castings. 


One of the drill jigs shown ts for 
These are lo- 


cated against height pads and pins, pressure to 





force and hold the parts in position being fur- 


nished by means of screws. A milling fixture, 


mhaich Ls made for the Sd 11 ¢ parts, locates one 
part from a bored hole and the other from a gage. 
A planing fixture, on wh ich both sides of the bosses 
are machined in subsequent operations, produces 
the work accurately and quickly. 





A “lacer,” whether of the loop-stitch or lock-stit 
type, is a machine which combines the function of cut 
ting the peg and lace holes in the cards with that o! 
lacing them. The cards when laced are ready for thi 
“repeater” to cut the desired pattern on them, as dé 
scribed in a previous article. 
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Special Operations for Manufactur- 
ing Lacers 


By Roper 


\IAWSON 

The tools here shown are used by John Rovle & Sons. 
Paterson, N. J., for manufacturing lacers, 

When drilling from legs the jig shown in Figs. 1 an 


1-A is used. 
surface where the table also on the 
surface and the The 
faces are used to locate the casting in the jig, and it is 


The casting is machined previously on the 


rests, rear vertical! 


outside bosses. machined sur 
held in position by the clamp washer A. 


as B. are 


Four handles. 
fitted to the jig to enable it to be handled 
more conveniently. 


When 


are machined: 


the casting is in position the following hok 


Two 1**/,,-in. at C, two 1"! agin. at D 


two 5¢-in. at the lower end and two '*/,,-in. at the up 
per end of the ears /, and eight in, and four 43-in. 
n the surface of the casting fF. The casting is then r 
moved from the jig, and the two holes at C are reame 
0 134 in. and the two at D reamed to 1% inches 


The -in. holes in & 


and / are tapped a oy U.S. 8 











Fig. 1. Jig ror Dritting Front Lees 


Fig. 2. Jig ror Disk Covers 











Fic. 3.) Mitutine Fixture ror NEEDLE-SHAF1 


BRACKETS 











Fig. 4. Jig ror Dritting NEEDLE-SULAF! 


DRACKETS 
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thread; the two 5g-in. holes in £, a % U.S. S. thread, 
and the four 43-in. holes, a Y% U.S. S. thread. 

. 
DritLing Disk Covers 


When drilling the variable-speed disk covers on winders r 
the Sipp Machine Co., Paterson, N. J., uses the jig shown 
: 2-4 


with machined pins, being forced over by thumb-screws, 


in Figs. 2 and The rough casting is located sidewise — s 


( 


which the bosses and the side are 


ACHINIST 


’ 
’ 


The jig used when drilling needle-shaft brackets, bot 


DRILLING NEEDLE-SUAPT BrackErs 


ight- and left-hand being used, is shown in Figs. 4 and 
-A. The drilling operation is performed from thx 
ough casting, which is located by means of pins, against 


by the thumb- 


tightened to hold th 


forced 


The screws 2B next 


A. 
asting securely in the jig 


cTews are 


as A. The base of the casting is also located on pins, the Two ean. holes are drilled at C and three ,,-in. 

thumb-screw B (when the strap C is in position) being holes at D. The holes at ( are reamed to 5 in. out 

tightened to force the casting against them. of the jig. One of the machined castings is shown at th 
A hole 1,*, in. in diameter is then drilled, the tool be right of the jig. 

ing guided through the bushing D. The four 5¢-in. holes The opposite bracket is similar in design to the one 

FE are also drilled in the flange and two letter-P holes shown, the difference being that the arms / and the flane: 

at F. These latter holes are tapped a %-in. U.S. 3S. F are omitted. This casting is located in the jig iu 


thread out of the jig. 











manner similar to the 





le SCTLUM cl. 


ol ( 








PLANING FIxtTuRE CYLINDER Supports— 
First OPERATION 


Kia. 6. CYLINDER Supports—SECOND OrpgEra- 


rLON 











. 














hig. 7. Dritit Jig ror Cytinper Survorts Mig. 8.) Jig ror Drinuing Ber Suiprers 

The jig is designed to drill both right- and left-han The fixture used whi Planing the boss surfaces on 
castings. One of the machined parts may be observed mattern cvlinder-supports used on repeaters is shown in 
the right of the illustration. Kies. 5 and 5-A. The casti ix located by the pads 

The fixture for milling the faces of needle-shaft brack f and a screw BB. A setscrew is brought against the cast 
ets used on lacers is shown in Figs. 3 and 3-A. The fix ing at C, and washers and a screw at J. thus holding it 
ture is designed so that both left- and right-hand cast scourely, 
ings may be machined at one setting. The casting on The surfaces # are then planed—this being the first 
the right is located by the two pins A and held by machining operation The casting is then reversed. as 
the strap B. The casting on the left is placed on the shown in Fig. 6, and placed in the fixture on the pads 
pin ( and located by means of the gage J). This is pro { and the screw under the boss 2B. Two setscrews ¢ 
vided with two dowels, one of which is fitted into a hol are then tightened against the des of the casting to 
in the fixture. The casting is then moved over until the hold it securely, and the surfaces ) are planed until the 
other dowel fits into a hole in it. as shown, when the strap correct thickness and alignment of the bosses are obtained, 
Ky is tightened on the casting to hold it securely. 

After one of the castings has been located, th end DRILLING CYLINDER SUPPORTS 
of the screw F may be adjusted to come against its sur The jig used when drilling the eylinder supports is 
face, thus avoiding the use of the gage for other castings. shown in Figs. 7 and 7-A. The casting is placed in the 
The gage is used, however, if it is thought that the cast jig on-one of its planed surfaces and located by a V-sur- 
ings are varying in their contour, thus providing a chee! face at A and against a screw B. Screws are then tight- 
on the foundry product. When machining the brackets ened from the rear to force the casting against the locating 
a 4-in. end mill is used, operating at 67 rp.m. with a surfaces, The jig cover C is next placed over the casting, 


feed of 0.05 in. per revolution. 


being located with dowels and held with screws 
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Fie. 9. Dritt Jig ror BEARING CARRIAGE 


Two *! eq7lN. holes are then drilled at D, one gq7 iD. 
hole at £, one ?"/,,-in. hole at F and one *°/,,-in. hole at 
(i. These holes are reamed to %, 5, 3 and 4 in., re- 
spectively. One of the machined supports may be ob- 
served at the right. 


DriLLiInG BELT StHLFTERS 


The jig used for drilling the belt shifter is shown in 
Figs. 8 and 8-A, 


of the two pins A, between which it fits. 


The rough casting is located ly means 
It is then forced 
back to a stop with the screw B, the strap C holding it 
securely. 

A * gq71N. hole 
boss &, 


through bushings in the jig. 


is drilled at D and a t4-in. hole i 
the tools for both holes heme euided 
The hole in D) is reamed to 


S. S. thread 


the smal] 


7 In. and that in / is tapped a ,’,-in. U. 


out of the jig. One of the mac hined castings may be seen 


at the right of the jig 
The jig 
on warpers made by the Sipp Machine Co., Paterson, 


N. od. 9 and 9-A. 
cated on finished pads under the base A in a V-surface at 


used when drilling the bearing carriages used 


is shown in Figs, The casting is lo 
B, against a machined pad at C and against two adjust 
able studs under the clamp D. The clamp and the screws 
/} are tightened against the casting, thus holding it s 


curely, 
The following holes are then drilled and afterward 
reamed in the jig: Four 113-in. at FY, one 1 A.-im. at G 


and one 8y-in, at 7/7. When machining the various holes 


the tools are guided through bushings in the jig. 


DeiLLING SPINDLE AND TRAVERSE-Rop BRACKETS 


The 
rod brackets used on winders is shown in Figs. 10 and 
10-A. 
rough casting, which is located with the four lugs A 
The three 


jig used when drilling the spindle and traverse- 
The drilling operation is performed from the 


and rests against the three stop surfaces B. 


straps Care slid on the casting and tightened with 
wing-nuts and screws. 

The eight holes at DY are machined with a No. 19 
Ifa Kw.-hr The Equivalent Value of ¢ oal per Ton 
Cost 100 Te) ROC, 70° 606 

$41.03 $36 038 $32 S82 $28 72 $24 62 
le 82. 07 73.87 65 66 7.45 0 24 
2 14 14 147. 73 131.31 114 00 OS 48 

46.21 221.59 106 97 172.33 147.73 
iT 328 . 28 205 45 262 63 299 RO) 196 97 
fi 110.36 369 32 B28 24 287 . 21 246 18 
ti 192 44 43 20 303 05 344 71 295 46 
7° 74.51 517 06 150 61 102.16 344.71 
n 65658 590) 92 525. 26 $59 61 3903.95 
Qe 738 66 i470 FOO O38 517.06 443. 20 
Lik 820.73 738.66 6565S 574.51 192 44 
rABLE SHOWING THE RELATIVE COST OF HEATING BY ELECTRICITY 


FURNACE 


Fig. 10. 


JiG FOR SPINDLE AND TRAVERSE-Rop BRACKET 
drill and the hole #F with a No. 10 drill, the latter being 
tapped a 14 U.S. S. thread out of the jig. The '7/,,-in. 
hole at F is countersunk for a No. 4-20 machine screw. 
One of the machined brackets may be observed in front of 
the jig. 
& 
The Comparative Cost of 
Electrical Heating 
By A. te 


An interesting comparison of 


WEICHARDT 


the cost of electrical 
heating versus coal heating is as follows: 

One horsepower, or 33,000 ft.-lb., is equivalent to 746 
watts, and 778 ft.-lb. are equal to one British thermal 
unit. 

Expressed algebraically this is 

746 watts 

minutes 

178 fl.-lb, = 1 

Form (1) and (2) 
l Aw. 


1 Aw. 


33,000 £7.-7h. 


© ee (1) 


mW i” utes 
Bolu. (2) 
minute 56.86 Bite. 


~ 3411.6 Bitw. (3) 


hour 

Georges Creek, Pocahontas, or any good grade of bi- 
tuminous coal will average from 14,000 to 14,500 B.t.u 
Assuming, then, that the best grade of domes- 
value of 14,000 B.t.u., the results 
will be as shown in the accompanying table. 


per pound, 
tic coal has a heating 

A consideration of the table shows that, with a fur- 
nace efficiency of 20 per cent., it is optional whether one 
pays Yoc. per kw.-hr. for electrical heat or $8.20 per ton 
for coal. 

At the more common price of 10c. per electrical unit, 
and using a steam boiler of 80 per cent. efficiency, one 


could afford to pay $656.58 for a ton of coal and come 
out even. 

If it were possible to obtain a perfect furnace, $820.73 
is the price that could be paid for a ton of coal in even 


competition with 10c. electrical heating. 


of 2000 Ib. for the Following Furnace Efficiencies Is 


Oe 410°; 30° 206; 10% 5% 
$20 52 $16 41 $12 31 $8 20 $4.10 $2.05 
41.03 32.83 24.62 16.41 8.21 4.10 
82 07 65 65 19 24 32.83 16.41 8.21 
123.11 98 48 73 87 49 24 24 62 12.31 
164.17 131.31 OS 49 65.66 32.83 16.42 
205.15 164.12 123.09 82 07 41 04 20.52 
246.22 19698 147.73 98 49 49 24 24 62 
287 . 26 229 63 172 35 114.00 57.45 28.73 
328.29 262 63 196 97 131.32 65.66 32.83 
369 33 2905 46 221. 60 147.74 73.87 36.93 
410.36 328 28 246.21 164 14 82.07 41.03 


AND BY THE BEST GRADES OF COAL WITH DIFFERENT 


EFFICIENCIES 
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nticeship System 


) b. Lorp 
cilities were present for shifting the be wround to di 
SY NOPSIS—Encouragement to the small manu- erent positions and laving out te courn Int 
facturers to start an apprenticeship system, Thi smaller shops it was judged best to m the course fou 
hurden is placed upon lhe SHOp superintendent, vears. The COUTSE * aid out in periods of six mont] 
Several years of use have lested the system out- The apprentices are guaranteed attendance at school fo 
lined, and tt is a success. One unusual feature is at least one vear, but our practic ind has been to allo 
the require ment that « very boy must leave the home them to attend two vears. Phat | th of trove = neces 
shop (as soon as he completes iis COUTSC, Ili can- Sar for the Course laicl out. 
not return for six months. This is a revival of the 
old journe yman idea, WAGES 
The first departure from tl vaste OXI other 
This is not an article dealing with a theoretical ap places was in the matter of wages. In — 
prentice system, nor with what we expect to do, but a yle pyscholovical conditions were considered. The rate 
frank and free confession, where confession of failure is was cet at 8c. for the first period of six months. %. fo 
necessary, as to what we have or have not done. Inas- the second. 10c. for the third. and 12 or the fourt] 
much as our first apprentices under the new system grad- [his brines the bov to the end of his second vear. Up to 
uated nearly two years ago, the story should be complete. — this time he is of no value. practically speakine. to anve 
The system laid out Iyy myself for the Metal Trades As- hut his present en plover. | e quits duri hi 
sociation of St. Louis, with approximately 10 subserib- period he could possibly secure a job the same line of 
ing members, was the result of a careful study of other trade at 5c. per hour. This was taken into consideratio 
systems, with the addition of one or two original ideas, jy fixine his rate for the next period at I There would 
and was accepted without change by the committee on je yo incentive for him to quit for Ide. wh =? 
industrial education. The course was made three vears yeonths he would receive Me. Durine this period. th 
for manufacturing shops similar to our own, where fa fth. arrives the most critical stave of the boy’s term a 
: an apprentic« He will probably by that time have a 
*General superintendent, Wagner Electric Manufacturin Ps , ; 
Co quired considerable Knowledge and be capable of takin 
DEPARTMENTS 
Motor pryry I 2 2 
Instrument 1 l 
Starter 1 l 2 ! 2 
Controller 2 l aE 
Plant No. 2 rfata 
Transformer , 
Ton | 
Genera 
Fotal 12 Total 10 Potal 10 Potal 10 Fotal 10 T 
sink Name Date Start First Period Second Period Third Period Fourth Per | P | 
_ =. i 116 7 |aPat 1 2 
J : ™ oh j ‘ = j ; 
(;. Voigt M \l ( ( \l 
1. Siemer I Mo 
W. Poenock ( ( M x 
|. Flammange = \l ‘ 
L.. Abel \l ( 
\. Han . 
A. Sadler 
No. of Appren tices 48 
No. Graduated 10 
SCHEDULE FOR APPRENTICES 
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150 
some responsibility upon himself as regards his work. 
The hoy also becomes restless about that time—he cannot 
see much ahead of him that he thinks he does not know, 
and he begins to think the employer is getting the best 
Ile has also acquired social respon- 
Anybody 


end of the bargain. 
sibilities, and consequent financial difficulties. 
wishing to attract him would offer him $2 to $2.25 a day. 
The average apprentice would probably hesitate to accept 
a position, when by remaining at his job six months 
longer he would receive 21c. per hour, and at the end of 
that period, his certificate and an increase of pay. For 
that reason, the pay for the last period of the three-year 
course was fixed at 21e. 

In the four-year course, however, the wages for the two 
periods of the third year are ldc. and 18c., respectively, 
and 2tle. 


difference is that it is expected that some of the smaller 


for the whole fourth year. The reason for this 
shops might not have the facilities for pushing the boys 
that some of the larger shops have, and to partly offset 
the advantage the three-vear hoy might have over the four, 
a bonus of $100 is given at the end of the four-year course, 

As regards the 
the boy’s attitude toward his fellow workman, when that 
that 
would be settled by each apprentice individually, and that 


second exception, it was realized that 


workman was on strike, was a matter could and 


any attempt to force him into an attitude antagonistic to 


his fellow workers would almost surely rebound to the 


disadvantage of the emplover and to the school. It was 
also realized that to ignore the subject would not help 
matters, So, both 


hroad-minded policy that requires fair treatment of em- 


for those reasons and because of a 
Wis de ided lo forbid an appre nlice lo take 
To make this difficult of 


i decision as to whether this 1s belme done is 


plovees, it 
the place of any man on strike, 
evasion, tl 
not left 
but to the superintendent of the trade school, and no ho 
the 


in the hands of the superintendent or employer, 


who breaks this rule can attend further classes at 


school, He is, however, required to remain at work dur- 
ne any labor troubles. 
To my mind, this is the most advanced stand that has 


been taken on the subject anywhere in the United States, 


and is, so far as | can find out, unique, The more one 
thinks about this rule, the greater seems its broadness and 
equity. 
Thk JourNeYMAN [DEA 

While it is theoretically the duty of large employers 
of labor to educate apprentices for the general good of the 
trade, and while we know that we will lose money on many 
of the apprentices we educate, at the same time we hope 
to attach the good ones to ourselves by some method, and 
considerable study was given to this phase of the question. 
Among some information received from the Lidgerwood 
Manufacturing Co. 
noticed that the boys at the end were compelled to leave 


regarding its apprentice course, ] 
the employ of the company for one year. This immedi- 
ately struck me as the answer [ had been looking for, 
paradoxial as it may seem, and upon further correspond 
ence with their general superintendent, I gathered the 
information that 90 per cent. of the boys applied for re- 
instatement. 

Compelling the boys to leave weuld seem to be rather 
First, 
come back by forcing him away. 


a shrewd move. it creates in the boy a desire to 


Second, each one that 
comes back brings some additional knowledge and is more 


his firm. Third, having had his fill of 


valuable to 
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wandering, he has a better understanding of his own 
value, and is more likely to settle down than he otherwise 
would Each apprentice looks forward to traveling 
at the finishing of his term much as the college boy con- 
siders a trip abroad a finishing to his studies. Instead 
of a year, we set six months as the period it will be neces- 
sary for the boy to be away, and our experience so far 
has justified the experiment. Most of our boys not only 
want to return after leaving, but object to leaving in the 
first place. 

I do not look upon the future of the labor problem as 
pessimistically as do some of my fellows, but I do think 
that we have started in a little late on the apprentice 
system. I also believe that the future of our preéminence 
as a manufacturing nation rests largely upon the work 


be. 


heing done in this generation along this line. 

At the present time we have 48 apprentices. At the 
beginning, it was rather a difficult proposition to prop- 
It was 
necessary to assign in some cases a boy who had only been 
here six months to a lathe, and then after he had been 


erly classify and assign them to different duties. 


Date First Second Third Fourth Fifth Sixth — 
Name Start Period Period | Period Period | Period | Period 
! = -~ | 
C} C | 
2 a = | 
. - x mt 
Es = fa 5 st a 
oo s 1-1-12 x x x x x 1 
C. Robert 7-1-12 x x x x l 
J. Field 1-1-1 x x x l 
A. Donn 7-1-13 x x 1 
lr. Cramer 1-1-14 x l 
! 
L.. Johnson 7-1-14 1 
MINIMUM MACHINE SCHEDULE FOR APPRENTICES 


here a year or so put him back on a drilling machine. 
But at the present time this is all classified, and a boy's 
future course is determined upon after his first six months 
period, as shown in the table given. There is still a little 
confusion among the boys who have been here over two 
vears, but not much. 

I also show a table of the number of apprentices that 
can be used with the minimum number of machines. 

As shown by the first table, the number of boys we 
can take care of at the present time is 62. We have just 
perfected an arrangement with the superintendent of 
Public Schools whereby at the end of each term he cer- 
tifies to us, unuilicially, a certain number of boys who are 
eraduates of the grammar school and who prefer to go 
to work rather than continue their course through the 
high school, This gives us a good class of boys to choose 
from. 


Course IN Snop PLANNING 


I will not go into the matter of studies the boys have 
had, as the object of this article is more to serve as an 
encouragement to try the system, than to describe it. 
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There is, however, one unique period in the last term of 
the second year wherein certain boys are given a course 
in floor plans for machine shops, plans for the assembly 
and erection of machinery, and the routing of material 
through the shop. This work is in relation to economical 
production ; that is, it does not simply mean laying out 
machines to make the floor plan look symmetrical, but in- 
volves the economical routing of material through the 
shop. 

There is a feeling among some employees that in edu- 
cating the boys we are doing so for the ultimate benefit 
of someone else. Among others, the thought persists that 
they can benefit from these apprentices without having 
had to bear any of the expense. This may or may not 
be so. I find among the boys the sentiment that no ap 
prentice should work after his term is out for a firm that 
does not believe in the apprentice system or that has no 
Whether this idea will persist after he has 
It may be that wages 


apprentices. 
served his term is problematical. 
paid and difficulty in procuring employment will deter- 
mine his course, but on the other hand, it is my idea that 
this sentiment may grow and spread so that we need 
not fear that those who have not helped educate the ap- 
prentices will get the benefit of our labors in future years 
to any great extent. 
Fanciep DirricuLTIES WITH APPRENTICES 

To make a beginning is the hardest part of any task, 
and at the beginning the task of organizing an apprentice 
system is somewhat disheartening, but there is nothing 
impossible or difficult, and whether it is carried through 
successfully or not seems to me to indicate the caliber 
of the man who undertakes it. Out of 40-odd machine 
firms in this city, 10 firms inaugurated the system, the 
others not being able to see their way clear because of real 
or fancied difficulties. The chief reasons alleged were the 
inability to secure proper boys and lack of codperation 
on the part of the foremen. 

As regards the first item, almost without exception 
when I have pointed out that we have a large number 
of boys, I have been told that we secured a different class 
of boys than other shops were able to secure. Comparing 
the boys of other firms with ours at the school, T say | 
do not think so. 
intelligence of boys I hire over those of other apprentices. 


I see nothing in the looks and apparent 


It may be that we are a little more strict in the selection 
of our boys, and drop them for less cause, or it may be 
that thev are dropped by others for causes which we would 
not deem sufficient. 

We are not going into the apprentice system entirely 
from philanthropic motives. In business, the value of 
any system lies in its efficiency, and while we may indulge 
somewhat in sentiment, it cannot be long drawn out or 
carried too far. And so, with the apprentice, as with 
other systems, efficiency is the standard by which we 
measure. 

To secure the boys we now have, we have dropped 20, 
or 30 per cent. At the present time, our boys are assigned 
as shown on the chart, and on many of these machines 
they equal the work turned out by a man; on some of the 
On large engine lathes, of 


smaller ones they exceed it. 
course, they are slower than a man would be, and cannot 
be trusted with as important work, but at the end of their 
lathe period they can do better work than could an ordi- 
nary green man at the end of that time, and they can ask 
questions about the machines and work that cause the 
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foremen to sidestep. Several of our foremen have been at- 


tenaing sessions at night school, and | more than half 
suspect it was the apprentices that drove them to it. 
Referring to the causes for which boys are dropped, 1 


think we expect more of our boys and are stricter in our 


discipline than the majority of firms. In appraising a 
boy during his trial period, we trv to determine what he 
be like two or hence, rather than what 
the time. 


two cardinal sins: 


three years 
With us, 


next to this comes lack of 


will 


he is at lying and laziness are the 


leanliness 


this we can correct. "Tobacco chewing Is not tolerated : 


smoking, however, we do not attempt to control. 
As there should be no punishment without correspond 


reward our | 


ing rewards, we also apprentices for goos 


work. I receive quarterly reports from the foremen, and 
any boy receiving excellent in three branches, which in 
clude industry, cleanliness and attendance, is given on 
Saturday olf, with time he 


choose during the next three months. 


forenoon pay, at any rian 


This, while small in 


itself, means much to him. The boy receiving the high 


est marks during the six months after his first year is 

assigned to the die-and-tool department for the next 
period, 

The other cause given for not installing the systen 

This 

would seem to imply that anything the foremen did not 

This is a sit 


was lack of codperation on the part of the foremen. 
approve of would necessarily be a failure. 
uation with which T am unacquainted, and so will not 
discuss it. I did find, however, a sentiment more or less 
averse to the apprentice system among our Ttoremen, but 
it rapidly disappeared as the boys became more proficient 


and as the svstem settled down to a sclf-running basis. 


RESPONSIBILITY OF THE SUPERINTENDENT 
| myself hire all the boys and, when necessary, dis 
No foreman has power to discharge an 


to me and | 


charge them. 


apprentice. In case of trouble he is sent 


deal with him as circumstances warrant. ‘To disabuse 
their mind of the idea that the foreman lacks jurisdiction 
over them, each one must ask the foreman te reinstat 
him. 

The idea of this article is to encourage small mannu- 
facturers to start the apprentice system Most of the 
articles written four vears ago were of large firms, or a 


combination of firms that could afford to hire special 


instructors to watch over the bovs and teach them. and 


set aside rooms for their instruction in mathematics, o7 
else were affiliated with sf hools. asm Cinemnati. Thi 


The 


me, and it 


running the 


that 


we cannot afford. burden of 
falls 
tendents should be 


After it has been started and reduced to tab- 


apprentre 


svstem upon Secs ost superiny 


able to carry this in addition to thei 
other duties. 
ulation form, it is only a question of hiring the proper 
class of boys, and no one can do this as readily as the 
superintendent. 

When our boys graduate, they are given a parchment 
diploma signed by the superintendent of the trade school, 
the president of the company, al d nyse If. Also a por ket 
bill-book with an identification card in it signed the same 
way, and giving the same information as the diploma. 
In seeking employment, this card should be a passport to 
a job anywhere. 

This apprentice course has been so successful that we 
have started what we call a 
specialist course, for drilling machine hands, miller hands, 


short-term apprentice, o1 


lathe hands, and winders. 
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An Air-Pump Repair Stand 


By Kk. A. THANTON 


\ convenient stand for holding air pumps or similar 
work while being overhauled is shown in the illustration. 
these the Louisville & 
Nashville R.R. shops, Louisville, Ky. The 
heavy cast tron. Near the top of this base a evroove Is cul 
Brackets lead from 


Several of stands are In use in 


base is © 


in which is fitted the iron collar A. 
this to the framework to which the evlinder is bolted while 
being overhauled. This enables the workman to turn the 


evlinder around as needed. There is a hinge in the frame 














STAND 


REPAIR 


An Atr-Pump 


movement, th 
A piece Ol 
chain connects the top of the stand and the frame, which 
put 


addition to the 


ett i}, 


work may be tipped into a vertical position, 


so that. in rotary 


prevents too much stram bene on the hinge whe 


the work is tipped Up). 


Cartridge Cases im the Making 


The daily reports ol bias activity ol the rapid-fire gun 


wobably bring lo post mechanics a viston of lhe enor- 


HWiOuUusS number ol cartrid /¢ shells consumed on the hattle- 
fields. 


The manufacture of shells involves a number of 


tiie Sf 
exceedingly interesting pre SS Opi rations. re quiring the 
evolution, in the case of a G-tn. rapid-fire qun, of a disk 
14% in. diame ler, cul from sheet-brass ah in. thic i. into 
a G-in. tube 4% in. long. 

The methods used in producing these shells, with every 
essential de fail included, will he the 
special article in next week's issue of the AmMEntcan Ma- 


made sub ect of «a 


CHINIST. 
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Small Shop Sunshine--More | 
Compensations 


By Joun Herperr 

The small-shop man goes up against some peculiar 
people in finding a market for his goods; but he has at 
least one thing to be thankful for—it is not often that he 
has to cater to the tastes of a feminine buyer. There mit\ 


be cases In which the boss’s wife or stenographer has quite 





a little to say about how he runs his business, but as a rule 
she doesn’t mix in the equipment end of it. Tf she did, 
the machine designer would be at his wits’ end for cute 


little frills with which to beautify his product, and the 





boss of the painting gang would require a correspondence 
course in matching up the latest dress shades. 

A razor manufacturer says that this feminine buying 
The 
ladies wom’t buy the open-blade type of razor because it is 
They prefer the 


caprice has forced him to produce a safety razor. 


such a horrid and cruel-looking thing! 
neat little silver-plated arrangement, with the blades cov- 
Be- 


sides, they cost more, which is a strong point for feminine 


ered up in metal boxes where you can’t see them. 


buyers. 
You didn’t know that the ladies shave ? Well, they don’t, 
but their purchases in this line represent a large per- 





centage of the total, especially during the holiday season. 
They buy them as presents for their male relatives and 
friends, and being feminine they buy the cute little kind, 
for instance, the little safety corn razors, that they them- 
selves would use if they had to. 

The 


practically remains a man’s business all through. 


stil] 
Some- 


machinery business is one of the few that 


times one of the gentle sex tries to break her way into it, 
You will find one 
She is 


but as a rule she doesn’t get very far. 
starting to take a course in a technical school. 
determined to put on overalls—er, overskirts, and show 
What a woman can do. The course in wood-turning ts 
sv interesting! Perhaps being without a rival among so 
many nice young men accounts for a part of the interest. 
When it comes to the foundry work our feminine trade 
scholars will begin to lose heart. Bench-molding is not 


so bad, but in floor-molding, the postures are anything 





but graceful, especially if one attempts to follow the styles 
in skirts! 

At a future day things may be different and the ma- 
chine shop not so exclusively a man’s proposition. Our 
census tells us that we have 37 lady lumbermen and rafts 


men, 405 coal miners whose first names denote the fem- 


“ 


inine vender, 31 female blacksmiths, 73 machinists and 


millwrights who use back combs and psyche knots, and 52 
lady iron-molders. The only job whieh they have passed 
up is the boiler maker’s, 

Some day, if things keep on going as they are, and the 
ladies are as anxious to take charge of the process of mak 
ing all the money as they are at present of spending it all, 
we may see a locomotive built by lady machinists, from 
iron and steel produced by lady miners, molders and fur- 
nace tenders, and driven by an engineer and a fireman 
wearing the latest stvle in split skirts. Where will the 
men come in? Will they have to be on hand in the round- 
house to shoo away the rats and mice? 

This isa lone wav off, thank goodness, and in the mean 
time the machine shop will continue to be essentially a 


man’s stamping ground, 
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An Adjustable Grinding Wheel 

A grinding wheel designed and used by the Philadel 
phia Textile Machinery Co., Philadelphia, Penn., is shown 
This is made with eight segmental blocks, two 
These are held be- 


in Fig. 1. 
before assembly being shown at A. 
bolts as 


tween flanges which are clamped together by 


shown. The wheel is used for grinding the radius on 
the side of steel saw-tooth knives for soap-crusher ma- 


chines. The detail of a knife is shown in Fig. ?. 
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Fic. 2. Saw-Tooru KNIFE 


The radius of the knife rests against the outer periph 
ery of a machined roll and is necessary to be a good fit. 
When, however, the grinding wheel has been used, it is 
reduced in diameter, and, therefore, changes the size ol 
the radius ground on the knives. 

This method of making the wheel permits its diameter 
to be kept constant, as follows: The eight binding bolt 
are loosened and the center B is revolved. 
with spiral threads which fit into grooves machined on 
the flanges. As the center is turned clockwise, it forces 
outward the flanges and the segments of the wheel. When 
the segments have been set out the required distance, the 
bolts are tightened and the outside periphery is trued. 

The grinding wheel is 14%@ in. diameter by *%4 in 
thick. The segments are made of alundum, grade 60 P. 

A. Tow Ler. 


This is made 


New York, N. Y. 





Punching Tool for a Fiber 
Washer 
The tool here des¢ ribed was ce sion d to avoid a second 
The 


, 
comprehended 


handling of the small fiber washer shown in Fig. 1, 
the 
2. The bolster and cutting die A 
the guide (' for the punch D 


veneral construction of tool can be 


from lig. the formu 


die B, the piercing die, 


which also acts as a stripper for the punch holder / 
were all made of cast steel, Th punch holder was mac 
of mild steel. The piercing punch F was fitted with the 


strong square-section springs @ and //, the latter being 
rather the weaker. 
The the tool 


engaved the material and formed it to 


The punch D 
- OoOwWwlhy to thy 


action ol Was as follows: 
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strength of the (i and T/T, the 


relative 


spring // 


wave Way and allowed the punch F to pierce the material, 


~priny - 


blanked it out. The tool was 


whereupon the punch D) 
very successful and made a good job of the washer. 


W. kk. Arcnern 


Li erpool, England. 
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A Business Call 


Calling on a business man is a serious proposition. It 
includes a wait on the bench of from one minute to one- 
half hour, depending on whether you are after the gen- 


eral manager or only the fourth assistant purcha. ing 


agent. Then there is another five minutes spent in the 
opening conversation, in which it is up to you to dis- 
cover your victim’s predilections with regard to the pres- 
ent war, that having supplanted the weather entirely as 
an opener. Then you state your business and find that 
you have hooked the wrong fish, and the man whom you 
really want to see is in Podunk on a fishing trip and 
will not be back till next week, which it happens is your 
after next, 


You 


week for a vacation. So, week you come 


hack knowing whom you want to see, vo through 
the same preliminaries, get the war 
all settled and then dive into the sub- 
ject next to your heart. In about 60 
seconds he says, “Certainly, T was go- 
ing to mail you an order this after- 


noon, anyway.” 


You have wasted two whole days 
and railroad fare from Lord knows 
how far, all for a one-minute inter- 
view that was unnecessary. 


Talk about efficiency ! 

Let us look at the other side. 

Your oflice boy brings in a card. 
You look at it, and you tell the bar 
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up the back of the work for tool clearance. This could be 
avoided by a slight change in the jaws to provide the 
necessary clearance. On a planer chuck steps 44 in. wide 
might also be provided, so that small, flat stock could be 
machined without interference from the jaws. 

A. E. Honapay. 

Union City, Conn. 


Fixture for Drilling and Reame- 
ing Curved Holes 


The accompanying illustration shows a fixture used for 
drilling and reaming curved holes of limited depth in 
The part A is fastened 
on a suitable plate by the clamp C. The base of the fix- 
ture is provided with bosses which are bushed to take the 


parts used in sewing machines. 






H 
DRIVING PURE 
PULLEY if 





MI 


“tangent to ne 


center line 








to tell its owner that you are busy 
just now and cannot see him for a few 
minutes, 

The shipping clerk telephones up 


and tells you that he cannot ship 4 | — 
that 24-in. planer you were calling REAMER 

him down about until he gets the 

whole of it. It seems it is one wrench 

short. You call up the storeroom boss and find that 
he is all out of wrenches of that size, but expects 
some next week. You order somebody to yank an 


old one off a planer in the shop and to take it out 
and stand around while it is polished. By that time you 
the with Halt 
an hour later you come back into your office and see it. 


have forgotten all about man the card, 
“Why in blank did that chap come around a day when 
everything is going to rack and ruin?’ | wanted to go 
over that matter of an order with him and find out if he 
cannot get us some better finished stulf this trip. Guess 
Pil vive him his order. That will give me a look at one 
vood-natured man today, and Lord knows there aren’t 
many left.” 

Was it quite so inefficient after all? 


Lots of this traveling has its psvchological advantage. 


So you give him the order. 


Give a man a chance to kick you, and the kick isn’t half 


so hard as it is when he has to make it carry a hundred 
miles before it reaches you, 
ENTROPY, 
Worcester, Mass. 


Improved Type of Chuck Jaws 


It seems that some changes could be made in chuck jaws 
so that they would be more useful. When it is desired to 


hore out a piece 3 or 4 in. long, it is necessary first to block 





FIXTURE FOR DRILLING 





of hole 





diameter of Hl t 
. 


E 
DRILL 
wp Reamine Curvep Howes 


drilling and reaming spindles D, one on each side, driven 
through an endless belt running over grooved pulleys. 
The location of each spindle is such that its center line 
is tangent to the center line of the holes in A. The end 
of each spindle is reamed to take the special drill and 
reamer £ and F, which are of such shape that the shank 
of the drill does not touch the hole. In operation the 
lever G is pushed toward the drills carried in the fixture. 
A more elaborate fixture can be made by mounting 
the spindles on slides which could be adjusted for dif- 
ferent radii. 
P. PP. Penavy, 
Lynn, Mass. 


~ 

In commenting on oils for different uses, “Power” states 
that in a combustien engine the oil is not only constantly ex 
and friction, but high tempera- 
Both of these conditions tend to form substances rich 
in carbon by either polymerization. The 
troubles are that oils will deposit carbon in the cylinders and 
start corrosion on the metal surfaces, and the spaces between 
the spark plugs become clogged. When applied to a vertical 
gas engine the oil will be divided into two parts, one workin 
into the upper part of the cylinder above the piston, and the 
balance flowing back into the oil chamber below the piston 
The part which comes into the cylinder is subject to high tem- 
perature, and the part which runs back, to high friction and 
some heat In both cases the oil is greatly taxed chemically 
With an ideal oil, that part which comes into the upper part 
if the cylinder should burn up completely without residuum, 
and the part which runs back should not form any asphalt or 


posed to high speed also to 


tures. 
decomposition or 


zum 
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Discussion of Previous Question 
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What Use Has a Machinist for 
Algebra? 


I have read the article on the above subject by E. H. 
Fish, Vol. 41, p. 621, and its discussion by James Adams, 
p. 913, but disagree with both of the views expressed. 

With regard to a right-angle triangle, the short side 
of which is 10 in. and the total perimeter 40 in., neither 
string and nails nor algebra are required. A _ simple 
method is to lay out a line 10 in. long and another at 
right-angles 30 in. long, as shown in the illustration. 


C 





A 


" 
10 





5 


SIMPLE SOLUTION oF Rigut TRIANGLE PROBLEM 


Then draw the line BC and at its middle point )) draw 
the line DE square with BC. It is then obvious that the 
triangle ALB is the one to which the bar referred to 
should be set. 

In regard to the problem illustrated in Fig. 1, p. 913, 
it appears self-evident that with a center distance of 10 
in. two gears with the ratio of 2 to 1 must have radii 
equal to 24 of 10 in. and 1% of 10 in., respectively. 

As for Fig. 2, p. 913, is it either necessary or desirable 
to locate the center of the circle D by codrdinates ? The 
centers of the circles F and £ are given and from their 


D F+D . 
ares the radii 2 and will locate the center 


of the circle D accurately and conveniently. 
C. N. Pickworrtu. 
Manchester, Eng. 


Several persons have discussed this question since | 
first broached it on p. 621, 
eatch the idea that I had in mind. 

Let us assume that it will take a machinist 
to learn enough algebra to admit him to college 


but no one has seemed to 
100 hours 
which 
s, I presume, all that some of the advocates of algebra 
Is this then a profitable investment? If dur- 
to be liberal 


would ask. 
ng the machinist’s working life of 40 years 
n estimating—he can save 400 hours plus the interest on 
that time if turned into money, then it is profitable. If 
the knowledge of algebra will enable him to secure pro- 
motion that will pay for the time spent, then it is profit 
ibe. If the knowledge of algebra will give him a hap 
pier and more contented life, then it is worth spending 
the time to acquire it. 

Vhat I hoped to see was a large number of men com- 
ing forward with specific cases in which algebra had been 
of lefinite help to a machinist. Single examples prove 
notiing. If anyone has an example to offer there is a 
chaice to make a dollar or two that is as good as picking 
it uw in the street. Just write it out and send it in to the 


editor of the AMERICAN MACHINIST and spend the money 
for something useful or ornamental or in taking your 
best girl to the theater. I really do not look for a great 
number of such letters, for | am yet to be convinced that 
algebra is an extremely useful tool. The conditions of 
this request are that the instances shall be cases where 
the employment of algebra proved necessary or useful. 
Just for the sake of stirring up somebody let me go 
one step further and question the teaching of algebra as 
it is taught in engineering schools. My impression is 
that the almost exclusive value of that algebra is as a 
tool with which to handle still higher mathematics. 1 
fail to recall a single instance in the past 20 or 25 years 
where I used my algebra other than as an adjunct for 
higher mathematics, which, of course, means that at least 
two-thirds of what I was taught has left me completely 
through disuse. Then to answer part of my own ques- 
tion, I that the 
brought me any satisfaction or comfort or even a feeling 
The things which 


cannot see knowledge of algebra has 


of superiority over my fellow men. 
have given me the more intangible benefits that are sup 
posed to go with culture have been science and literature. 
I believe that the intangible value of these things, which 
any man can study by himself without cost, is greater 
than what he can get from this one subject of algebra. 
This is not saying that I do not like algebra. It is a 
lot of fun to untangle a knotty problem by its aid, but 
as between sitting down and spending an evening amus 
ing oneself in that way and going to a moving-picture 
think 
sition at the moment. 


show, | the choice should depend on one’s dispo- 
Each is a very mild and harmless 
form of dissipation, 
K. H. Fisn. 
Worcester, \ass. 
9 


Usable Information 


The observations of Kc. H. SO4, Vol. 41. 
regarding the difficulty of getting any real information 


Fish, on page 


from the average manufacturer may be well illustrated by 
the following recent experience : 

We wrote a well known firm manufacturing electrical 
apparatus for complete information regarding the smallest 
that they 
This inquiry was referred to a branch office, which wrote 


instrument of a certain type could supply. 


asking lor parti ulars as to how the instrument was to be 


used. These particulars were forwarded, although we 


considered it as idle correspondence since we had already 


smallest they 


stated definitely what was desired—the very 

could supply. After a month’s time, not having had any 
reply and having learned in the meantime that the kind 
of instrument required had been furnished another com 


pany, we avaih wrote requesting iIntormation revarding 


this instrument and asking for 
We then received a reply to the effect that a large 
instrument than the one wanted could be had for such a 


a quantity quotation on 


same, 


price and that a representative would call to go over the 


matter in person. 
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we have written 


In all, 


requesting the same information, but to date have re- 


ceived nothing from them but words. 


| might also add that a number of other manufacturers 


to whom we have written for information have ignored 
our letters entirely. 
the fact that in all 
of our dealings with European manufacturers we are in 


irritation, especially in view of 
variably accorded businesslike and gentlemanly treatment. 
B. L. Mappen. 


‘Toronto, Ont. 


Safe Lifting Loads for Chains 
and IKopes 

Robert Mawson’s article on the above subject (Vol. 42, 
p. 498) is of interest, as it shows the wide difference of 
opinion that exists as to what constitutes a safe load for 
a chain. 

The various tables given are of little practical value, 
there being such a large difference between them that no 
The ten- 
sile strength of the material composing the chain is not 


one would risk basing their practice on them. 


stated, nor are any factors of safety given. It is ob- 
12000 , 
| 
SOOM) 
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10000} 
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Size of Chain, Inches 
Fig. 1. 


Cuart or CHatin SIZES 


vious that there is either a big difference between the qual- 
ity of the chain used by the Cincinnati Planer Co. and 
that used by the George Ohl Co., or that the former com- 
pany is working with a very small factor of safety. 

On the accompanying chart (Fig. 1) are plotted the 
tables given by Mr. Mawson and a curve which represents 
the safe loads given by a number of British ciain-makers 
lor a factor of safety of five, with a chain made of iron 
and having a breaking load of 49,280 Ib. per in. This is 
the curve marked “standard.” It is evident from this 
graph that there is a discrepancy in the figures given 


by the Cincinnati company for the 4- or ,° 


s-in. chain, 


four letters to this firm, each 


So you may readily appreciate our 
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None of the tables given by Mr. Mawson take into ac- 
count the increased load produced on a chain when lifting 
on a double sling with the legs of the sling at an angle 
In Fig. 2 this is shown, and it will also 
be seen that with the legs of the sling at an angle of 120 


to each other. 
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szeor] fh | A | ATS 
CHAIN |MAX IMUM, 60° 90° | 120° 
4 INCH | 2000 | 1720 1400 1000 
* [2930 | 2500 | 2040 | 1460 | 
4260 | 3660 | 2980 | 2130 | 

| 6000 | 5160 | 4200 | 3000 

8000 | 6880 | 5600 | 4000 
12320 [10600 | 8620 | 6160 | 


SAFE LOADS IN PouNDs FoR DouBpLE-CHAIN 
SLINGS 


Fig. 2. 


deg., the load on the chain is doubled. This point is not 
often recognized by shop men, and copies of this diagram 
should be posted in every shop. 

Knots should never be tied in chains, but if a sling is 
too long, some form of chain adjuster or wooden wedge 
should be used to take up the slack. 

J. MAcCDOUGALL. 

Baillieston, N. B.. Scotland. 


A CountersinKking HAink 
In regard to the article by E. W. Tate, Vol. 41, p. 
956, 1 am submitting an illustration of a tool which I 
have used for similar work. This tool is made with a 
bar A which passes through a hole in the casting. The 
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A COUNTERSINKING KINK ' 
lower end of the bar is threaded to suit the flat counter- 
bore B. 

One advantage of this tool is that the countersins is 
always securely held; another, that the tool can be ased 
where the space is too narrow for the socket type. 

AtrreD FLETCHR. 


Shetflield, England. 
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Ring and Wire Gage for Meas- 
uring Fine Pitch Gears 


T have read with interest the original article on p. 689, 
and the rewritten article on p. 825, Vol. 41, with the above 
title. I think that both the table of values and the cor- 
rected instructions could as well have been omitted, as 
the most important constant Wo (wire diameter) is in- 
correct. 

Mr. Chappell has made a mistake in supposing that a 
wire placed in the tooth space will be tangent to the out- 
side diameter cirele and the sides of the teeth at the pitch 
lines at the same time. This desirable result) will only 
our for teeth of one pressure anele on an one size voar, 
Qn teeth of any other pressure angle the point of tang- 
enev of the wire and the sides of teeth will be sometimes 
above and) sometimes below the pitch line, whieh will 
cause a greater micrometer reading” in every case. This 
ent be seen by reference to Fig. 2. 


\n example will show that the figures are correct for on 
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ly one pressure angle—and that a bastard. In Fig. 1a 
rack tooth space is shown with a wire fitting in correctly, 


Now according to the formula viven, 


Woe ¢ see (90 deg. 24) and 
t 
tan A = = 
On a l-in. diameter pitch rack / 1.5708 and » l, 
therefore 
tan A = 0.78514, whence, 
Az 38 deq. S min... and 
90 deq. — 2A = 13 deg. tt min. 
W 15708 & sec. 13 deg. 44 min. Lo 


This value of W is in agreement with the other values 
cviven, 

Now referring to Fig. 2 it will be seen that with teeth 
of any other pressure angle than 13 deg. #t min., there 
would be an interference between the sides of the teeth and 
the circle representing the diameter of the wire W, In 
actual measuring. of course, this interference could not 
occur, the result being an increased measurement on the 
Inicrometer or indicator. 

I have illustrated this on a rack, but the same result 
would obtain in measuring gears. The error, therefore, 
nullities the corrected instruction and the table of values. 

It does not seem to me to be practicable to use the ac- 
tual dimension J? for micrometer caliper settings. [ be- 
lieve the best wav is to use the method simply to obtain 
comparative results, using wires of some standard size, 
taking readings of indicator or micrometer, and noting 
them for future reference and to insure interchangeability. 
There would be one reading for each size gear. 

The necessary diameter of a wire to fit a 30-deg. pres- 
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sure angle. I-d.p. rack space, and be tangent to the ad- 
dendum line, would be 15737 instead of 1.617. 
Ss. T. Dart. 
Middlesex. England. 
x 
Shorts Cuts im Technical 
Training 


The editorial on p. 1ESO, Vol. tl. is very much to the 
point ; educational processes do tend to follow traditional 
and conventional methods. In this respect they resemble 
the processes In every line of human endeavor, with this 
exception: They lack the commercial element which 
always keeps other lines of endeavor within reasonable 
limits, 

Ilow should drawing be taught’ The American Ma- 
CHINIST goes on record that it is confident that “young 
tien should first be taught the simple principles of mak- 
ing a useful and usable drawing, then descriptive geom- 
etry, and lastly advanced geometry.” There is sound 
common sense in that statement about useful and usable 
drawing, but it is a little difficult to understand how 
the principles by means of which such drawings are made 
can be taught without teaching descriptive geometry! 
Qne might just as well say teach the simple principles 
of writing and then teach grammar, for drawing and de- 
scriptive geometry bear exactly that relation to each other. 

In a reugh way, drawing may be divided into two 
parts—the hand part and the head part. Granting the 
necessity for teaching the hand part, that purely mechan- 
ical part of drafting which relates to the ability to let- 
ter, to draw lines, to use the drawing tools properly, ete., 
there remains but little to be taught. This little is tne 
head part of drafting. First, how te arrange the views 
in their proper relation, and why. This is elementary 
descriptive geometry, although it is generally known 
by some one of a half dozen aliases. Second, how to 
select the views which will describe the object best. Third, 
how to put the dimensions and shop notes on these views 
and what information of this sort is needed. 

This head part of drawing is what is usually neglected 
in college courses. It sounds simple enough to warrant 
the assumption—which is often erroneously made—that 
anvone ean do this part of drawing if projection is un- 
derstood. The reason why that assumption is erroneous 
is that this head part involves experience, taste, and judg- 
ment. These cannot be taught, they must be acquired, 
and the only way this acquisition can be accomplished is 
to vive students the chance to bump up against questions 
such as, What views shall I show of this casting? What 
scale shall T make the drawing to’ What dimensions are 
needed = Are any shop notes required? and a dozen or 
more similar ones which arise the minute a project in 
drawing is started. After a course of this sort—assum- 
ing that “useful and usable” articles of commerce are 
used as objects to be drawn—the head part of drawing 
will be mastered. 

Most schools teach drawing by giving a course in 
“Mechanical Drawing,” a course in “Descriptive Geom- 
etry.” and perhaps a course in “Machine Drawing,” 
and as a rule that order is followed in taking 
them. As a matter of fact it is not of supreme impor- 
tance whether drawing or descriptive geometry comes 
first. but it is a matter of prime importance to have these 
courses properly related. A course in descriptive geom- 
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etry properly taught is really the essentials of the head 
part of drawing; a course in mechanical drawing prop- 
erly taught more nearly classifies as the hand part. Prop- 
erly combine and relate the two courses, and a good course 
in drafting will be the result. 

F. G. HicBer. 


Iowa City, Iowa. 


* 
Buying and Selling Oil--A 
Reply 


After reading W. D. Forbes’ defense of oil salesmen, 
Vol. 41, p. 1135, I looked up Chas. A. Strellinger’s “Book 
of Tools,” and would suggest that those fortunate enough 
to have a copy read page 302. It mentions the manufac- 
turer who kept hanging in a prominent position in his 
office a baseball bat remarked, “For oil agents,” and says 
among other things, “The fact is generally conceded that 
there is more ‘humbug’ in the oil business than in any 
other.” The book is nearly 20 years old, but I am afraid 
the above remarks are not yet out of date. 

I have had six seasons’ experience in this district sell- 
ing and repairing agricultural tractors and trying to make 
them a success. One of the greatest drawbacks has been 
the salesman of fraudulent oil. There has always been 
good oil available, but regardless of any warning the 
farmers would buy cheap oil from traveling salesmen. 
They saved about 20c. per day by using it—and tied up 
or ruined a $3000 tractor. They now use real oil; but 
only after finding that they could not use the substitutes. 

These farmers are, of course, of a very different class 
from Mr. Forbes and his brother engineers, and the oil 
salesmen who find them easy marks would not last long 
in Connecticut. But I wish to point out that there are 
salesmen crooked enough to sell worthless oil, and people 
ignorant enough to buy it. The fact has cost us a lot of 
hard work, blistering trouble, and expense. 

There is always available plenty of good oil of brands 
that are “continuously advertised,” but I have never had 
any one of them offered by a salesman, and to get a good 
brand from a dealer have often had both to specify and 
insist. 

H. R. Surn. 

Saskatchewan, Canada. 

® 


Magnets for Shop Use 


I have just had occasion to refer to the article, “Magnets 
for Shop Use,” that appeared in Vol. 41, p. 587. There 
are a couple of things in this article that might be mis- 
leading and which evidently escaped the attention of the 
author. 

The first is in Fig. 10. The coil shield has been shown 
as of cast iron or cast steel. To make a magnet effective 
this coil shield must be of a nonmagnetic metal such as 
brass or bronze, and the cross-hatching of Fig. 10 should 
have indicated this. With a coil shield of a magnete 
metal as shown, the effectiveness of the magnet would be 
materially decreased. 

The other point that might mislead is the statement in 
the second paragraph of page 588, “if the fit 1s good with 
practically no space whatever between the two, the attrac- 
tion will be much greater than if there is even a small 
space between them, such as that, for example, due to 
a thin laver of rust on the metal or to an uneven surface.” 
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It is a physical fact that a magnet will, under certain 
conditions, lift more if the pole faces are not exactly true. 
This principle is explai.ed at some length on page 110 
of Foster’s “Electrical Engineers’ Handbook for 1908.” 
To quote: “If the pole faces be perfectly true and flat 
and the face of the keeper the same, the keeper is actually 
held with less foree than when the pole faces are slightly 
convex. Or, again, if the keeper be slid to one side until 
only its sharp edge and that of the poles are in contact. 
it will be found to adhere more firmly than when placed 
squarely and centrally on the poles. In general, a magnet 
holds tighter to a slightly uneven surface than to one 
which perfectly fits the poles.” 

This apparently unreasonable situation is due to the 
fact that the pull in pounds exerted by a magnet on a 
piece of magnetic metal close to it. is proportional to the 
square of the number of lines of force per unit area. 

For example, if the flux between the armature and the 
magnet of a lifting magnet is 5000 lines per sq.in., it can 
be shown mathematically and experimentally that the pull 
in pounds per square inch of area between the armature 
and the magnet will be 0.34 pounds. 

Now if the magnetic circuit is so rearranged that the 
flux density between the armature and the magnet. is 
doubled, that is, increased to 10,000 lines per sq.1M., the 
pull in pounds per square inch area will be Tt Ib. In 
other words, by doubling the fthuiy density, that is, the 
number of lines threading through each square Inch of 
area, the pull in pounds exerted in each square inch of 
area has been increased four times. 

It appears impossible to explain this remarkable phie- 
nomenon by simple qualitative demonstration. Its truth 
can be shown by a rather complicated mathematical oper- 
ation. The best thing to do, however, is te accept it a 
a physical fact. 

TERRELL Crorr, 

Saint Louis, Mo. 


—- 
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A Comparison of Working, Set- 
ting-up and Idle Times 


My attention has been called to an article in the Awen- 
teaN Macuinisr, Vol. dl. po St. which, although per- 
fectly stated, may he prejudtetal tome. [find the Alev- 
ander simple-type three-operation machine without dif 
ferential feed motion compared with a Lester multi-spin- 
dle full-automatic and a Herbert machine. It is entire! 
& question of selection of pieces for the respective mia 
chines and the work produced on the different models. 
The Alexander type Is hot designed or sold for anvthing 
but long runs, and in a shop where it can be profitabl 
cmploved the chart would have a very different reading. 


Groner Th ALEXANDER. 
Birmingham, Eng. 


3° 
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If in testing for hardness by the RBrinell process it is 
necessary to use a V-block when testing the bar, see that th: 
block is made of tool steel well hardened and tempered toa 
straw color, otherwise an impression of the bar will be left 
in the bloek and a true Brinell will not be obtained Smal! 
bars, & in. and less in diameter usually give an exaccerated 
result lower than that obtained from the same steel in heavier 
bars; want of surrounding stiffness explains this. When test 
ing malleable castings or intricate pieces, take several in 
pressions in various places and then work out the mean re 


sult; otherwise the test may be misleading 
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The effects of the European war are being discussed 
from all sorts of viewpoints. We are told that the bio- 
logical effect is deplorable—the next generation in the 
warring countries must be bred from the weaklings who 
were unfit for military service. We are told that the 
financial effect will be disastrous—the next generation 
must work with redoubled efforts to repair the waste now 
voing on. We are told that the industrial effect will 
be revolutionary, due to the destruction of some indus- 
trial centers and the establishment of others, and to th: 
flow of labor in the refugees of the present and in the 
emigrants who will leave after the war is over. 

But all these views are partly speculative and, to that 
extent, valueless. We can discuss with more profit the 
effect upon machine tools, for this is a war of machin- 
ery. 

War necessity has no restraint. ‘Twenty-four hours a 
day and seven days a week is the working time of ma- 
chine tools engaged in producing war materials. There 
is no time for rest, no time for bearings to get cold. 
Many machinery builders shrink from overtime and night 
work because of the certain destructive effect upon their 
equipment. Wear, losses, and breakage are always great- 
er in proportion under overtime and rush-work stress 
than under regular conditions. Thus, when from neces- 
sity a plant must adopt night work and keep machines 
rushing all the time under the greatest possible pressure 
for production, what will be the result? It is reason- 
able to believe that a year of such driving will take more 
out of machinery-building equipment than five years of 
ordinary usage. 

The present demands upon the machinery-building 
plants of England, France, Germany and Russia are tre- 
mendous. The Allies are buying machine tools all over 
the United States. 
enormous when compared with the average of the pre- 


Shipments even thus far have been 
ceding years. The German Government has ordered ma- 
chinists from the army to the shops, for the machine- 
tool builders could not meet the government requirements 
without more workmen. The British Government has 
withdrawn skilled recruits and sent them back to ma- 
chine and bench. Immediately after war was declared 
France commandeered machine tools from small machine 
shops, job shops, and private owners, assembling these in 
large groups and establishing a factory system for pro- 
ducing ammunition. Russia is beginning to take large 
numbers of machine tools by the Pacific route. 

These few facts give a hint of the strain and pressure 
upon the machinery-building capacity of the warring na- 
tions. The demand includes not only the production of 
ammunition, aeroplanes, automobiles, 
all subject to destruction 


rifles, field guns, 
war vessels, and rolling stock 
in time of war—but also machinery repairs and replace- 
ments to maintain the living conditions of the non-com- 
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batants. Machine tools and small tools must be wearing 
out faster under this stress than ever before in the his 
tory of the world. 

A striking comment concerning all this comes from a 
German correspondent. Ile writes: 
You cannot possibly have an idea of the enormous boom 


For i) 


) : . ’ 
i nach UNE fools in this country | Germany |. 
presse ni nol fe 


stance, a turret lathe or engine lathe is at 


hye had for love or money, Lathes jour ai l five weaTS al 
4 
are felching more money than when they were new, | 
} nindl j i; j lesa h? , 
wii fiple-spine i Au oma Has COM ad racuUaole pro] 


erty and the man who owns four or six is sure to make a 


fortune inside of a year. This is no tale from fairyla 
but absolut fac 4 

If Americans are alert and qui lk in a ljusting then 
fit, But this 


howe rer, is not eractly the point ] want lo impre SS wou 


selves to the new conditions. thew will bene 


with. The majority of machine tools in ti 


s country are 
al pres nt put fo such hard use night and day that they 
LI ll be fit for the se rap heap he pore lhe war is over, The 
same can be said of the motor cars and quile a number 
de flail, 


lhe war a quite un- 


of other kinds of machines. I cannot yo into 
but I assure you that at the end of 
paralled situation will arise for the machine-tool industry. 

A strain similar to that put upon a nation’s population 
to supply men and women for war is put upon its ma- 
chinery-building capacity to provide machinery for war. 


os 
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Standardized Cost Methods in 
the Small Shop 


If a man should figure the actual cost of something 
that he made, add 10 per cent, to this for pa fit, and then 


give the customer a flat 25 per cent. discount on the whole, 


he would be a fi subject for an alienist, Cs per ially if he 
considered his act business and not charity. And vet 
what is the real difference between this man, who is con 
scious of what he is doing, and a great many shop owners 
who do the same thing unconsciously ? 

Ignorance of costs is not an excuse for low prices any 


Notwith- 


standing this, there is no doubt that a lack of knowledve 


more than ignorance of the law is for crime. 
of costs underlies the lack of profits in many manufac- 
tured lines. 

The establishment of selling 
case 1s governed by competition, or, if the article is new, 


prices In an individual 


7 


by what the public is willing to pa This again is based 


on the prevailing impression of what articles of a some- 


for, In nine cases out of ten bi 


what similar nature sell 
ing entirely aside from values received by the customer 
or the cost to the maker. In other words, the manufaec- 
turing trade as a whole establishes the selling price. Thus, 
if there is a lack of profit in a given line, it is up to the 
sellers and not the buyers. 

Some maintain that the upholding of prices by arbi- 
trary agreement is justifiable, arguing that agreements 


to uphold wages arbitrarily’ are not a bit different. 
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Others hold that competition should exert its leveling in- 
fluence over selling prices, and that our laws should be 
framed to materially assist the process. But up to the 
present, many the fact that the man 
who sells below cost does the public far more harm than 


have overlooked 
the man who persists in maintaining prices. Not only 
does he establish a low, fictitious standard of values to the 
detriment of his more discerning competitors, but he deals 
a sledge-hammer blow to the compensation of labor, for 
absence of profits and high wages are not compatible. 
Unfortunately, his course is not always suicidal, for by ac- 
cident he may maintain a high fictitious standard of val- 
ues for other things that he makes, and thus survive. 

The only remedy the manufacturer is free to 
use is the establishment of fair selling prices based on 
The rem- 


edy is an effective one, as American shop owners are not 


which 
uniform and equitable cost-finding methods, 


fond of committing business suicide. 

Many large shops are standardizing their cost-finding 
methods by interchange of information about the way in 
which their costs are figured, so that they may at least be 
sure that some are not unconsciously giving the customers 


hig cash discounts. Why not extend this standardization 


¥ 


to the small shop, which suffers most for a lack of it: 
# 


Instructions for the Machine 
Operator 


A manufacturer of machine tools has made a pertinent 
comment on the editorial which appeared in these col- 
umns, Vol. 41, p. 1047, headed, “Needed—lInstructions 
with the Export Machine.” In that editorial we invited 
attention to the paucity of operating instructions usually 
furnished the purchaser with shop equipment. The 
manufacturer’s comment is to the effect that scant at- 
tention is generally given to the instructions that are fur- 
nished the customer, and that it is the case of leading a 
horse to water but not being able to make him drink, 
which often is responsible for the difficulties experienced 
in placing new machines in commission. 

There is no doubt but that information about a 
machine, which should be passed on to the operator, is 
often pigeon-holed in the purchasing department or su- 
But that is because of a deficiency 


hew 


perintendent’s office. 
in the management of the customer’s plant and does not 
make it any the less incumbent on the manufacturer to 
do his share in providing the key for the lock which he 
If the organization, or lack of organization, of 
is such that there is no assurance that 
use the ma- 


is selling. 
an establishment 
instructions will reach the man who must 
chine, except as they are given by word of mouth, the 
manufacturer is greatly haadicapped in serving his cus- 
tomers. 

It is in this respect, among innumerable others, that 
the manifold advantages of management make 
felt. 
of the procurable information having a 


proper 
themselves In a systematically managed shop all 
hearing on the 
working of the machine will be given, first, to the erector 
and, later, to the operator as part of the routine pro- 
cedure when the installation of the machine is planned. 

Once the instructions reach the hands of the mechanic 
who is assigned to irstall or to run the machine, it is 
fairly safe to assume _nat they will be used. The average 
mechanic can always be depended upon to tale a keen in- 
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terest in a new machine. However much his interest may 
lag on routine work, he is always alive to what the latest 
piece of equipment in the shop is capable of doing. 

The practice of fitting instruction plates on the ma 
chines themselves, covering the more important adjust 
ments to be made and precautions to be observed in run 
This is the 
only certain way of bringing them to a new operator’s 
Kngine lathes are no longer supplied with- 


ning the machine, might well be extended. 


attention. 
out an index plate giving speed and feed data, although 
this has not always been the universal practice. Similar 
data plates could be attached to many other machines 
to advantage. The “safety-first” 
in the fitting of many cautionary notices on machines, 


movement has resulted 


that are often in the nature of operating instructions. 
From all reports they are helping to reduce accidents, 
which would appear to indicate that such notices are not 
ignored by the mechanic. It is safe to assume that other 
instructions would also receive a considerable share of 
attention. 

Jobbing shops are more likely to benefit by the pro- 
cedure than manufacturing establishments. 
For in the former it is more frequently necessary to 
shift operators from one machine to another, and in 
emergencies, to take a mechanic from the floor and put 
him on a machine which he has perhaps not operated 
before. Mechanics, in common with other humans, dis- 
like to admit that there is anything even remotely re- 
lated to their business which they do not understand. 
Nine times out of ten the new man will assure the fore- 
man that he knows all about the machine, when there 
really may be a number of important adjustments of 
which he is ignorant. He would be only too glad to 
read the instructions on a plate or card, if one were about, 
but his vocational pride and the fear that the foreman 
will think him incompetent keep him from asking ques- 
tions. The result is that he loses time in finding out 
by an indirect route, or takes a chance and perhaps in- 


suggested 


jures the machine. 
3 

Why hasn't some efficiency enthusiast raised up his 
voice and pointed out the great inefficiency of the knit- 
ting being done by many good ladies who are working on 
soldiers’ garments? It is obvious that the production 
by these ladies would be 
using hand knitting machines, to say nothing of operat- 
ing power machines under factory conditions. In either 
case they would be many times more efficient than work- 


increased many-fold by even 


ing as they do. 

To attempt to answer our own question: The efficiency 
howlers may dimly realize that the expression of kind- 
ness in the knitting is worth more than the article pro- 
duced, grateful as that is to the recipient. In any event, 
here is one case where the giving of personal service over- 
shadows efficiency of production. 

We had occasion to go into a shop a short time ago 
where the virtue of neatness was instilled in a novel man- 
ner into the minds of the boys employed. One of the first 
things a boy is asked and shown to do is to wrap up par- 
cels. The owner of this company believes that if a boy 
can be trained to wrap up properly objects of awkward 
shape, one of the cardinal qualities of a useful emplovee 


is being fostered. 


—neathess— 
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Universal Hollow-Hexagon 
Turret Lathes 


The improved models of the universal hollow-hexagon 
turret lathes the 
Warner & Swasey Co., Cleveland, Ohio. 

The most modification Is 
the head. 
is used in the head, the gears running in oil. 


} 


shown represent latest product of the 


noticeable in the design of 


The splash system of continuous lubrication 
The work 


he he ad 


ing range of the machine and the power of tf 


have been increased, with a corresponding increase in 
the rigidity and strength of the bed and the two tool 


carrying units. 

The automatic chuck of the machine shown in Fig. 1 
takes round up to 314 and the length it is 
possible to turn has been increased to 40 in. 


stock lh. 


The swing 


LQOUOLSGNEAUAAUNGUANIUAEEYUAUU AMAA GRANTS UAHA CAUPMU TDAH MAAN ALAAULULUAMMU SAUL 


Shop Equipment News 


Through its various combinations, feeds rang 
lO to 21S are produced, fhe machine has 12 sp 
speeds, both forward i with 10 feed 

n each direction for both carriage and turret. Thi 
changes are controlled by thi ( box at the head « 
of the machine. The spindle speeds range in geometri 


progression from 8 to 250, 

As in the earlier type, the head is cast solid with 1 
bed. It is the single-pulley type and may be belted 
directly to the lineshaft or to a constant-speed motor 


Taper-turning and serew-chasing attachments are fu 


nished when desired. The taper attachment turns tapers 


Ith leneths of lo 1th. The ScCTC\W 


up to ll, in. To the foot, 
chasing attachment cuts from 2 to 48 threads, any pitch 
Each leader will cut 3 pitches that are multiples 


and 4+ of its own thread. 























UNIvVersAL Hottow-Hexacon Turret 
CHUCKING EQUIPMENT 


Fie. 1. 


over the cross-slide has been increased to 1714 in., and 
the maximum swing of the machine to 211% in, 

The power of the new geared head, with a 5-in. belt 
running on the 16-in, diameter pulley, is capable of de- 
livering 14 hp., with a large overload factor. This amount 
of power will be required only when machining heavy 
steel castings or forgings with several cuts being made 
simultaneously. 

The pan has been placed lower to give increased space 
for chips and to insure easy accessibility to those parts 
of the machine directly over it. The legs have been re 
designed in a semi-box type with a wide spread to pro 
The 


turnstile operating the turret saddle has been superseded 


vide a solid support and freedom from vibration. 


by a large handwheel. 

The turret and carriage are power-operated simulta 
eously, with the turret and carriage feeds independent 
of each other. By this means two distinct operations can 


be made at the same time, as, for example, boring with 


the turret while the carriage is facing or recessing and 
cutting off, 
tion with one set-up. 


As many as 11 tools may be placed in opera- 


Mic, 2. ARRANGED WitH Bar Eguir- 
MENT 


LATHE WITH 


The power rapid-traverse of the turret saddle facili 
tates quick operation. The independent adjustable stops 
both the turret 


ting-up time. The hollow-hexagon turret permits too! 


lor saddle and the carriage reduce set 
to be bolted from the inside, insuring maximum use of 
each face of the turret, with full support for the tool in 


the direct line of thrust and torsional stresses. 


In the second illustration the machine is show! 

equipped for bar work. 
Auxiliary Drilling Heads 

The auxiliary drilling heads shown are designed for 
use In connection with vertical and horizontal drilli: 
machines, 

These heads are made with stationary or adjustable 
spindles. The spindles may be arranged in a straight 


line, on the circumference of a circle, or staggered. The 
arranged to take 


els. <All gears 


da lower bear 


also he 


length of the spindle sleeve can 
care of drilling operations on different ley 


and spindles are provided with an upper a 


ng, phosphor-bronze bushed and so arranged that wea 


due to the thrust of rears can be readily taken up. T 
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spindles are To ef- 
fect strength and quietness the driving and driven gears 
hardened tool-stee! the intermediate 
bronze. Means of lubrication to each bearing 
The heads with stationary spindles are 


be filled 


provided with ball-thrust bearings. 


are made of and 


gears of 
are pro\ ided., 


made oil-tight, and the casings may with light 





ae 


” 

















Auxiniary Drittinc Heaps 


grease or oil. The adjustable type is made as nearly oil- 
tight as practicable and in most instances permits the 
casings being filled with The spindles can be 


furnished with tapered holes with a drift slot, straight 


grease. 


holes with setscrew, or any type of chuck adaptable. 
These heads can be arranged with a varying number 
They are the latest product of the Rockford 


¥ 1] 
ol spindles, 


Drilling Machine Co., Rockford, Il. 


Herringbone and Spur Gear 
Planer 


The machine shown has a range trom 15 to 360 in, 


face on herrine bone, and 
It is of the single-tool 


1» 


diameter and from 6- to 48-1. 
3- to 36-in, face on spur gears. 
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planer type, adapted to plane from solid or cored teeth 
of unlimited pitch, and has a cutting speed of 15 to 60 
ft. per minute. The teeth are formed by templates which 
are the same for both spur and herringbone gears. 

A 20-hp. Westinghouse reversing-type motor, direct- 
connected, drives through an oil-tight gear case in which 
all gears and bearings are lubricated. The case is located 
inside the frame, but can easily be removed for repairs. 
The last gear of the train meshes with a rack attached to 
the under side of the tool slide in the same manner as a 
regular planer. 

The tool slide is made 9 ft. 
post can be moved to various positions along it. 
done to make possible the planing of rolling-mill pin- 


6 in. long, and the tool- 
This is 


ions, which are usually solid on trunnions, bringing the 
blank away The extreme distance 
from the faceplate to the tool is 126 in. 
of this construction there is a large roller steadyrest for 


from the faceplate. 
For pinions 


the outer end, as shown. 

The tool post is of clapper-block design, made to swivel 
to various angles of spiral, and is mounted in a cross- 
slide which is adjustable on the tool slide. The con- 
struction makes it possible to finish all herringbone gears 
without reversing the blank on the arbor. The tool feed 
is by means of a screw and ratchet in connection with ad- 
justable dogs on the side of the frame. 

The electric master switch, together with the mechan- 
ical tripping device for regulating the length of the stroke 
and reversing direction, is bolted to a plate fastened to 
the end of the frame. In connection with this there is also 
a pendant switch by which the slide can be “inched” 
along. This is convenient for setting up. 

The rolling of the blanks in cutting herringbone gears 
is done in two ways. On gears up to approximately 12 
(t. diameter the blank is rolled in the following manner: 
A rigid bar adjustable in the bracket on the tool slide 
is connected with a taper attachment. ‘The adjust- 
ment is necessary to allow for setting the tool and the 
The taper attach- 


taper attachment in proper relation. 
This op- 


ment has a range of 30 deg. in each direction. 
erates a rack, which in turn rotates a pinion solid on a 
shaft, the 
meshing into a 72-in. segment. 


which carries another pinion 
This part 


other end of 


segment Is 

















30-F r. 


HERRINGBONE AND Spur GEAR 


PLANER 
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of a fantail which carries the index bracket. By means 
of the index wheel and worm, this bracket is connected 
with the spindle on which the gear is carried. Each 
stroke of the tool slide in this way, by the proper setting 
of the taper attachment, rolls the blank accurately in 
time with the tool without any change of gearing being 
In larger gears the method is the same, ex 
fantail 


necessary. 
cept that, 
separate 


instead of driving into a segment, a 


furnished which carries a pinion 
meshing direct with a 12-ft. the 
ceive better control on the large 


bracket 


Is 


sevinent on faceplate. 


This is designed to diame 


ters. The pinion meshing into the 72-in. segment is re- 
movable so that the 


head can he moved on the trame tor 


gears of varying diameter without operating the rolling 
mechanism. 

The indexing is done by a positive mechanism locked 
shock. 


by power and is accelerated and retarded to avoid 


It is driven by a oy hp. motor eeared to vive eleht seconds 
per index. The 
construction, hobbed in position to insure accuracy. 


prote ( tec 


index wheel is 92 in diameter, of split 


The 


sub 


ith. 


: | 
and 


worm is of crucible tool steel fully 


n the wheel. 


merged in oil. It has an adjustment 


The machine weighs 92,000 Ib. and is designed to 


mounted on a concrete foundation with a pit for large 


diameters. It is a recent product of the Gleason Works, 


Rochester, N. Y. 


Gun-Rifling Machine 


The machine illustrated consists of two parts, the part 


shown constituting a runway mounted on legs and carry- 
ing the traveling carriages and be 
the rifling bar, and a 


steadyrests to support the gun. 


‘aril 


vs for supporting 
bed, not shown, with two removable 
The latter is placed 
end to end with the bed shown. 

The bar is held longitudinally in the carriage pearing, 


shown near the left end of the runway, but is free to turn 
therein and is provided with a spiral groove of the same 
the 


master 


The index head at 
the 


pitch as the rifling in the gun. 
right pin 
groove of the bar, imparting its rotary motion in combina- 
tion the the 
traveling carriage. A twisting tension is kept on the bar 


extreme has a which engages in 


with longitudinal movement derived from 


by the counterweight mechanism on the carriage, which 


obviates the danger of lost motion due to the wear of the 


pin whi hy engages the master groove, 


The intermediate bearing merely provides an additiona, 


support for the bar and is so vreured 


lt 
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actly one-half the speed of the carriage, thus remaining 


always equidistant between the carriage and the index 


the simultaneously 


The index head provides a means of 


he Ci 


head and reaching the end of runwa\ 


with the carriage. 


setting the bar for a given number of vrooves. 
riage and half-speed bearing derive their motion from a 
quick-pitch screw 454 in. in diameter \ i shifting belt 
drive, as shown, or by a d ct-connected reversing mote 
such as are used on planer drives. 

The machine will rifle guns up to 8-in. bore. anv lenet 


and is provided with an oil pump driven by a 3 
li In a rece 
Co.. Baltimor 


motor and with a t 
product of the Detrick & Harvey Machine 
Ma. 


ClCSCODLT r bin 


Portable Shaft-Keyseater 


This motor-driven portable shaft-kevseater mills key 
seats in the ends or middle of shaftn » to 5 in. In 
diameter without removing the shafting from its hanvet 
or boxes. It has a capacity for keyseats 12 in. lon 
without resetting. 

A rolling support under the cutter-head design 
to eliminate chatter and thereby produce keyseats wit 
straignt sides and smoot! Hottom The ma Hine Is pro 


vided with automatic feed while cutting, and an automatic 
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trip releases the feed at any predetermined pont. The 


eed worm is steel and in tripping is dropped out of 
mesh. The feed is reéngaged hy simply lifting the 
wll handle on the end of the worm spindle. The two 
clamp-heads, one of which carries the feed nut and re 


he cutter-head, are fastened 


mains always to the rear of the 
the aft being kevseated the main, or cutter, head 
fed al he the shaft as the cut progresses, Its roller- 


binder being tightened only enough to take up the jar 
of the cut. 


The cutter-ecbor is provided with a removable out 


board bearing, and the cutters are set central by means 
of an expansion collar placed between the main arbor- 
collar and the cutter. <A set of milling cutters made 
from special steel is furnished with each machine, by 


using one or more of which at a time, keyseats from 1 
by sixteenths, be milled. 
This machine weighs 175 Ib., 


ol John si Burr AY Son, Brooklyn, N, » ¥ 


to 114 in. wide, varying may 


and is a recent product 


Boring Mill with Center Boring 
Niles 
boring and turning mill, equipped with center boring 


Niles-Bement-Pond Co.. New York. 


The illustration shows the latest design 73-in. 


head, built by the 
N. ¥. 

The center boring head is mounted on the rail between 
the two regular heads and is provided with adjustment 
along the rail by rack and pinion. It 


MACHINIST 





Vol. 42, No. 


The table is supported by an annular bearing of large 


diameter running in a bath of oi! and is driven by a 


coarse-pitch bevel gear. It has four pairs of parallel and 
T-slots. 
diameter, and is maintained i 
| 


eight radial The spindle is long and of large 
in alignment by upper and 
lower of the 


solid bed and fitted with an adjustable taper bush to take 


earings. The upper bearing is bored out 


up wear. The lower bearing is bronze-bushed. On the 


end of the spindle is an adjustable threaded collar to 
prevent lifting. 


The feeds, eight in number, are positive, continuous, 
reversible, and independent lor each head, both in amount 
The 


tool holders are steel forgings, with provision for readily 


and direction for down, cross and angular feeding. 
clamping tools for boring, turning and facing operations. 
They have straight shanks and are readily removable for 
the insertion of special boring bars. Counterweights for 
each bar are attached to the same chain, but act independ- 
ently and will not pull the swings over nor interfere with 
the movement of the saddles. A counterweight chain is 
placed at the rear of the bars to prevent interference from 
overhead cranes when handling work on and off the table. 
Safetr located on the vertical spline 


shafts, act in case the heads or bars meet with obstruction 


friction clutches, 
when either feeding or fast traversing. 

Motor drive is by a direct-current motor of 4 to 1 speed 
variation, carried on a drive plate in the rear between 
the housings. Power is transmitted through a double run 
of clutch gears, giving two mechanical changes in speed, 
which, with the usual 16 or more speeds in the controller, 





can be traversed to the left and the 
right-hand regular head brought to the 
center of the rail, and vice versa for the 
left-hand regular head. 

The spindle of the center boring head 
is driven by a motor of three to one 
speed variation, mounted on the left- 
hand end of the cross-rail. Three posi- 
tive feeds are provided, controlled by 
a pull pin, conveniently located on the 
head. The spindle has rapid traverse 
by a large handwheel. On the hori- 
zontal driving shaft there is provided a 
clutch which disengages the drive from 
the center boring spindle, when it is 
desired to feed the spindle without ro- 
tating it. This is sometimes desirable 


when finish-boring is done with the 
table revolving and the center boring 
spindle stationary. 

All changes of feed 


rapid power traverse or hand adjust- 


and reversal, 


bars, also CTOSS- 


rail adjustment and table 


ment of saddles and 
control, are 
within reach from the operator’s posi- 
tion. One lever disengages the feed, 
feed 


operates the fast traverse in either diree- 


engages the fine and coarse and 


tion. Rapid power traverse is provided 
to the saddles and bars in either direc- 
tion. tland adjustment of the saddles 


and the 





bars is by automatic releasing 





et Oe OD 
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ratchets located at the sides ot the 
= 


Boring Mitt with CENTER 


30RING HEAD 
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gives 32 or more speeds to the table. 
The motor is fitted with push-button 
control and a dynamic brake for the 
table. <A 
the top brace of the mill, is furnished 


separate motor, located on 
for elevating the cross-rail and provid- 
ing rapid power traverse to the bars 
Belt 


pulley, or 


and saddles. drive through a 


single alternating-current 


motor-drive by constant-speed motor, 
is through a speed box and back gear 
located in the rear of the mill, giving 
12 changes of speed. The speed box 
is fitted with a hand-operated friction 
clutch for starting and stopping the 
table. A brake is provided, which op- 
erates the clutch. The belt-driven ma- 
chines are built on the convertible plan, 
and may be readily changed to motor 
drive. Machines of the design shown 
are available in 44-, 53-, 62- and 73-in. 


SIZes, 
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Portable Workshops 


ofthe British Army 
By I. W. Cuuns 

The Army Service Corps of the British Army in Flan- 
ders has been supplied with a number of traveling re- 
pair shops of the type illustrated in Fig. 1. The chassis 
is practically of the standard 3-ton type as supplied by 
Dennis Bros., Ltd., Guildford, a worm-driven lorry be- 
ing strengthened somewhat to suit its particular load. 

The workshop is entirely self-contained, the power 
for driving the tools being obtained from a 4-hp. Aster 


gasoline motor anchored to the body. This motor drives 





Fig. 


DruMMOND RapiaL Drinting MAcuINE IN 


Be Fig. 3. 


Anmy Repair Suop 


the lathe, 
with which the shop is equipped, 


a Crypto dynamo, which provides current for 
drilling machine, ete., 
In addition, it gives current for lighting a dozen portable 
lamps on long flexible cords and two duplex roof lights. 
An electric grinder placed on a bracket and a portable 
drilling machine are also supplied with current, the object 
being to allow work to proceed day and night. 

The other tools include an anvil, a forge, a portable 
with vise, a complete range of small 


work-bench very 


~_-—— 
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A Britrisu Army 


REPAIR Sop 
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tools—both American and English—and such necessary 


electric fittings as a fuse board and so on. 


Tue Macuine Toons 


type, in which, 
level 


The lathe is of the Drummond 6-in. 
on the bed, the guides the 
with the bottom of the gap and extend across the gap 
The cross-slide of the compound rest is surfaced 
On it ordinary boring can be managed, 


for saddle are on a 
Space, 
and tee-slotted. 
and also two holes parallel with each other in the same 
casting, as in twin-motor cylinders, can be bored at prac- 
th ally one setting. The table has a self-acting cross-feed. 
This lathe can be run either by countershaft or pedal 

This feature applies also to the light Drummond radial 
drilling machine (Figs. 2 and 3), with which, when foot- 
driven, 1-in. holes can be drilled from the solid at a rate 
something like 6 in. a minute in cast iron. For the drive a 
light belt at high speed is employed and for the larger holes 
hack gearing is fitted. The interposed bevel gears have ball 
thrusts. .The vertical movement of the radial arm (see 
Fig. 2) is obtained from a spiral gear and rack, and 
The table has 


») 
BS 


the arm can be swung through 120 deg. 
three working surfaces, each tee-slotted, the top being 
by 12 in. and the front and back 23 by 10 in. The maxi- 
mum distance from the center of spindle to the column ts 
22 in., and the maximum distance from the table to the 
chuck, 12 in.: the vertical movement of the arm is 6 in., 
the movement of the spindle 1, in., and the travel of the 
drilling head on the arm 18 in. The workshop has flat 
sides which can be let down as illustrated, thus providing 
additional floor space. The equipment is self-contained, 
and the body can be removed complete and used as a sta- 
tionary workshop while the chassis is employed for other 


Purposes. 


American business has been greater in the last 30 days 
than in any like period in three years, is the report of J. P. 
Brophy, of the Cleveland Automatic Machine Co. For- 
eign business is exceptionally large. The plant is run- 
ning full force and will put on a night shift as soon as 
castings and necessary materials can be obtained. 








Current Prices of Shop Ma- 
terials and Supplies 


PO at 
Be 





Prices have advanced rapidly. Copper is lee. 
are &% to le. 


METALS 


higher and products of copper such as sheets 2 
higher. A rapid advance in this carried the price up to 34.75c. 
for spot delivery. An advance such as is seldom witnessed, 


This brings 


amounting to 70c. per 100 Ib. is noted in selter. 
: Sheet zine is 


to 6.75c. New York. 


the price of prime western 
higher in sympathy at 9$%4¢c. in cask lots and 1l0c. in less than 
cask lots 

ALUMINUM—tIngot metal for casting is held at 18%4 
191t6c., while sheet aluminum sells at 28e. 

ANTIMONY—Prices are steady as follows, per pound 
in New York Hallets’, 1544c.; Cookson's, 16%c.; other brands, 
l4lic, 


MACHINE BOLTS are generally quoted to consumers at 


60% off the list price, but in the case of steady customers 
and large orders, gwenerous concessions are made. 

MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil in 
lots of less than 100 Ib. 25% off is quoted on lots of 100 Ib. or 
more while generous discounts are allowed on large orders. 

STANDARD PIPE—Discounts have been revised, making 
net prices lower. Revised discounts applying to standard 
lists are as follows: 

Black Galvanized 
}- to 2-in. steel, butt welded... S1% 723% 
2}- to 6-in. steel lap welded gO 721% 
7- to 12-in. steel, lap welded 77% 664% 
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PIG IRON was quoted at the following prices at the points 


and times indicated: 

Jan.21, | Dee.17, | Jan. 16, 

1915 1914 1914 

No. 2 Southern Foundry, Birmingham $9.50 | $9.75 $11.00 
No. 2X Northern Foundry, New York. 14.25 14.00 15.25 
No. 2 Northern Foundry, Chicago.. 13.00 13.00 | 14.25 
Bessemer, Pittsburgh... 14.55 | 14.70 15.90 
Basic, Pittsburgh... 13.45 | 13.45 | 13.65 


MISCELLANEOUS METALS—NEW YORK 


- —Cents per pound——————— 





Copper, electrolytic (carload lots). . 14.06 13.00 ». 00 
» , 34.75 33.00 36.55 
Lead 3.70 3.80 4.10 
are 6.75 5.75 5.20 
Copper sheets, base ; 19.00 18.00 20.00 
Copper wire (carload lots) : 14.25 14.25 | 15.75 
Brass rods, base 15.25 13.00 16.37} 
Brass pipe, base . 15.50 15.50 21.00 
Brass sheets. 15.50 13.25 16.624 
Solder 4 and 4 (case lots) c 22. 50 0). 00 26.00 


SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound 


STEEL 


1 


No. 28 Black. . 2.60 2.60 2.75 
No. 26 Black.. 2.50 2.50 | 2.65 
Nos. 22 and 24 Black.. 2.45 2.45 } 2.60 
Nos. 18 and 20 Black.. 2.40 2.40 2.55 
No. 16 Black. 2.35 2.35 2.45 
No. 14 Black.. 2.25 2.25 2.35 
No. 12 Black. 2.20 2.20 | 2.30 
No. 28 Galvanized 3.50 3.50 | 4.05 
No. 26 Galvanized 3.20 3.20 3.45 
No. 24 Galvanized 3.05 3.05 3.30 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound - 
Steel angles base. 1.85 1.85 1.90 
Steel T’s base....... 1.90 1.90 2.10 
Machinery steel (bessemer)... 1.80 1.85 2.05 
STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices per Ib. in 100 Ib. lots, 
New York: 
Diameter, Diameter, Diameter, 
In Per 100 Lb In. Per 100 Lb In Per 100 Lb 
u +10 : 2.60 1% 3.00 
} 3.60 3s 2.60 5} 3.10 
ie 3.00 3h 2.75 23 3.35 
: 2.80 3} 2.85 6} 3.60 
2.70 4} 2.90 6} 3.85 
CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c. per 
100 Ib., in lots of less the price is proportionately higher. 


is quoted at 3c. per lb. cyanide mixture in lots of 
19¢c. per Ib. 


Caustic soda 
50 Ib. is quoted at 


OILS—Steam cylinder oil sells at 0.35c. per gal. in five bbl. 
lots, New York. Cottonseed (crude) is quoted at 36.5c. per 
gal. f.o.b. mill. Prime Winter Lard oil sells at 85c. per gal. in 
five — lots; Extra No. 1 at 62@64c. Linseed oil at 52@53c. 
per gal. 


IRON WIRE—The following prices are net per Ib. in 100 Ib. 


lots or more from jobber’s warehouse, New York: 

Birm. Wire 
Gage 100 Lb B.W.G 100 Lb B.W.G 100 Lb 

5to 9 3.00 17 4.50 22 6.60 

10 to 11 3.30 18 4.80 23 6.90 

2 3.45 19 5.70 24 7.20 

13 to 14 3.75 20 6.00 25 7.50 

15 to 16... +. 20 21 6.30 26 7.80 
COPPERED BESSEMER ROD sells at the following net 


prices in 50 lb. lots from warehouse, New York: 
Size, In Cents per Pound 
ts to & 10.00 
a 9.00 
aa 8.00 
to & 7.00 
ei lo 7.00 
ve to j 5.00 
COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 
Thickness of : - Outside Diameter in Inches— —_——~ 
Wall, B.W.G i : \ 3 ? j 1 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
IS 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
11 16.83 20.09 23.52 26.79 32.85 


DRILL ROD sells to consumers at 
Third grade, 65% off; second grade, 40« 
25% off 

At these discounts the net prices are 


the following discounts: 
off, and first grade, 


as follows: 
ROUND POLISHED DRILL ROD 


Prices in Cents per Pound ~- 


First Second Third 

Size, In. Grade Grade Grade 

$$ to 1} in 37.50 30.00 17.50 
# to } in 44.25 33.00 19.25 
ys to $ in 45.00 36.00 21.00 
0.178 to 0.4218 : 56.25 45.00 26.25 
0.125 to 0.270 62.25 49 SO 29.05 
0. 202 to 0.120 67.50 54.00 31.50 


SWEDISH (Norway) TRON is sold to consumers in ton lots 
at $3 base 


In small lcts quotations are made at $3.75 and $4. 
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The Manufacturing of Cartridge- 
Cases 


SPECIAL CORRESPONDENCE 





SYNOPSIS The manufac lure ofa cartridge ~CULN¢ 
for a 6-in. rapid-fire gun involves a number of 
exceedingly interesting press operations, requiring 
the evolution of a disk 14 in. diameter cut from 
shee f brass 2%, in. th i }: into a faibe 11 in. long 
hy 6 in. diameter, with thin walls and closed at 
one end with metal as thick as or thicker than the 
original disk. 





The development of the modern rapid-fire cun has been 
made possible through the invention some 60 years ago 
of metallic ceartridge- ases, For gus up to -in. caliber, 
the projectile, propelling charge, and primer are handled 
asaunit. From 3- to 6-in. caliber, the projectile and pro- 


pelling charge as a rule are separate. 

















Ria. 1. Types or Verricat Press 
Ih ie, 1 are shown three vertical Presses, and hy 
2, a horizontal press similar to those used at the Govern 
ment Arsenal, Washington, D. Co. for manufacturing 


in. cartridge-cases. 

For the cases, brass has been found the most suitable 
metal: a satisfactory composition consists of 67 per cent. 
copper and 33 per cent. zine. In its annealed state this 
alloy has an elastic limit of about 10,000 Ib., tensile 
strength of about 45,000 Ib.. elongation of about 65 per 
cent. and reduction in area of about 30 per cent. 

This metal cannot be worked hot, but is subjec ted to a 
series of cold drawings which harden it and make it brit- 
tle. The amount of deformation (from the previous 





shape) that the metal undergoes at each operation is de 

termined by what it will stand without rupture or other 
defect which would interfere with the production ol a 
perfect case. Each drawine operation is of necessity fol 

lowed by an annealing operation to restore the metal to its 
former ductile state. The annealing operation is a heat 
treatment between certain limits of temperature, after 
which the work is cooled either rapidly or slowly, which 

ever is found to be most convenient: the speed of cooling 
does not affect the physical properties of the metal. An 

nealing temperatures vary from about 1150 dee. F. to 
about 1200 deg. F., depending on the thickness of the 
work, 


The following description of the manufacture of 6-in 


eartridge-cases is an abstract of a paper by Col. Leandro 
Cubillo and Archibald l’. llead, read before the lnstitu 











eS por 3-IN. Carrripge-Civsti 


noof Mechanical Engineers, Oct. 20, 1905. The meth- 
ods and tools used were devised by Oberlin Smith. presi 
dent of the Ferracute Machine Co., of Bridgeton, N. J., 
ind are practically the same as those used today. In the 


plant where these cases were made, hydraulically actuated 
presses were used for many of the operations. How 
ever, the type of press supplying the power is of little con 
sequence; all other things equal, sufficient power and 
stroke flora viven operation are the essentials. 

The entire manufacture of metallic cartridge-cases in- 
volves a series of operations which, with the exception of 
a few, consist in cold-drawing. After being formed into 
a cup shaped disk, the metal ts subjected TO successlvVe 
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drawings, the object of which is to diminish the diame- 
ter and thickness and to increase the length until the de- 
sired form is obtained; namely, a long cylinder, closed 
at one end, with side walls very thin at the open end and 
tapering to a considerably greater thickness where they 
join the still thicker end wall. During these operations 
the volume undergoes no appreciable alteration. 

The earlier operations, while the cartridge-case is still 
short, are carried out in a vertical press, but when the 
length is such that the manipulation and the withdrawal 
of the punch become difficult, the operations are sometimes 
continued in horizontal presses. The two most important 
tools are the punch and the die. 
upon the extremity of the ram of the press and transmits 
the power acting upon the bottom of the cartridge-case, 


The punch is carried 
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DrawInG OPERATIONS 


At F are shown the punch and die used in the first 
drawing operation, also the resulting shell. The shells 
are annealed at 1202 deg. F. for 28 min. 

The second drawing is performed with the tools shown 
at F. 
min. 

The third drawing is performed with ‘he tools shown 
at @. The annealing is at 1184 deg. F. for 15 min. 

Before the fourth drawing, the bottom of the piece 
is flattened preparatory to indenting, which takes place 


The subsequent annealing is at 1202 deg. F. for 26 


after the fifth drawing and is necessary for the forma- 
tion of the primer hole. Flattening is accomplished by 
pressing the piece between the punch and a flat steel disk 


which takes the place of the die. After this operation the 





which is inserted in the larger end of . _ 
the die. The die consists of a ring of 
hardened and tempered steel, the in- 
terior having the shape of a truncated 
cone and the axis being in line with that 
of the punch, The operation of draw- 
ing is performed by centering a partly 


drawn case in the large end of the die 
and the until it 
touches the bottom of the cup. The 
pressure then comes into play forcing 


advancing punch 


the cup through the small end of the 
die and thereby reducing the diameter 
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of the cup and the thickness of the wall 
increasing the length, a process Fig. 2. 
which involves flow of metal. As the 

walls of the case are squeezed thinner, it is an interesting 
them crawling upward upon the sides of the 


sight to see 


dlescendin y 


> 


punch. 


CupPinG 


The brass disks A for the 6-in. cartridge-cases, Fig. 3, 
are 14.2 in. in diameter and 0.67 in. thick, with an allow- 
able variation of thickness of 0.02 in. above or below. 
They weigh 33 lb. each, and should have a smooth sur 
face with clean-cut edges. 

The cutting of such blanks can be performed with the 
cutting tools shown at B. 

For convenience the cupping is done in two stages with 
the punches and dies shown at C and PD. The stroke of the 
punch is adjusted so that the cup is thrust just clear of 
the small end of the die. The die, punch and disk are 
greased, and the disk is placed on the top of the die. The 
press is tripped and the punch advances, forcing the disk 
through the die and out at the smaller end. On the re 
turn of the ram the cup is stripped from the punch and 
allowed to fall into a receptacle. 

The cup then has a steel clip placed around it and is 
annealed 1164 dee. FF. The scale 
formed in the annealing operation is removed by pickling 
The cups are then washed to 


for about 28 min. at 


in dilute sulphuric acid. 
remove every trace of acid. The second ¢ upping operation 
is made in exactly the same manner as the first. The sub- 
sequent annealing lasts 20 min. at a temperature of 1202 
deg. F. The pickling and washing processes which follow 
this and all other annealings are as before described. The 
behavior of the metal during cupping is an efficient test 
of its quality. The presence of impurities or improper 
annealing is quickly shown by cracks or a roughened 
surface. 


Horizonrant Press ror 3-IN. Carrripge-CAases 
fourth drawing proceeds as usual with the tools shown 
at //. for 
22 min. 

The fifth drawing is the last drawing operation per- 
The tools used are shown 


The subsequent annealing is at 1166 deg. F. 


formed in the vertical press. 
at J. The annealing is at 1166 dee. F. for 20 min. 


INDENTING For TILE PRIMER 


The indenting operation is done in a vertical press. A 
secured to the front of the base of the 
The anvil 


hinged anvil ./ is 
press and in line with the center of the ram. 
has the same exterior form as the interior of the cartridge- 
case after the fifth drawing, and has an indentation at the 
It is hinged to facilitate the insertion and with- 
In the ram of the press 


top. 
drawal of the cartridge-case J. 
is secured a punch A’ with a projection in the center. This 
and the recess in the anvil form in the case the boss for 
the primer. No annealing is done after indenting. 


SUBSEQUENT DRAWING OPERATIONS 


onward horizontal presses are 


From. this 
often used, because the leneth which the cartridge-cases 


operation 


have now attained may not permit of their manipulation 

in a shorter-stroke vertical press—unless indeed its stroke 
ver than usual. 

The tools used for the sixth drawing are shown at L. 

Up to this point the cartridge-cases have been able to 


Is made longer 


strip themselves from the punches by catching on the un 
But from the sixth drawing onward, 
Under each die is 


derside of the dies. 
other means of stripping are adopted. 
an attachment containing eight fingers pressed inward 
toward the axis by springs. During the drawing they 
give way before the advancing case, retiring into recesses. 


But when the end of the case has passed them they sprin 
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Fig. 3. Derarits AND SEQUENCE OF OPERATIONS IN DRAWING CARTRIDGE-CASES 
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out and keep the case from following the punch back, 
the inclination of the recesses in which they move assist- 
ing this action. The annealing following this drawing 
ix at 1166 deg. F. for 18 min. 

The tools used for the seventh drawing operation are 
shown at M. The annealing is at 1166 deg. F. for 15 min. 

The tools used for the eighth drawing operation are 
shown at V. The annealing is at 1112 deg. F. for 14 
min. 

The tools 
shown at O. 


used for the ninth drawing operation are 
The annealing is at 1058 deg. F. for 14 
min, 

The tools 
shown at P. 
the blanks undergo no annealing upon its completion. 


used for the tenth drawing operation are 
This is the last drawing operation, and 


ILEADING 


The tota! pressure which the head of the cartridge is 
With the 6- 


in. quick-firing gun using these cartridge-cases the pres- 


called upon to stand under fire is enormous. 


sure caused by the explosion is some 38,000 lb. per sq.in. 
‘This pressure is exceeded by about 15 per cent. when test- 
ing the guns. When the area of the cartridge-case head is 


considered, some idea may he formed of the enormous 
averegate pressure to which it is subjected. It is essential 
for the satisfactory working of the guns that no de- 
formation should take place under fire, 
important that during manufacture the head should be 


ubjected to a pressure two or three times that likely 


and it is therefore 


o be experienced In practice, 

The operation of forming the head is made in a vertical 
The tools used for the first 
A is placed upon 


2500-ton press in three stages. 
stage are shown at Q. An iron casting 
the ram of the press and serves to support the cie-holder 
and die B, which form the flange on the shell. Inside 
over which 


the bolster is fixed a steel stem ( the cart 


rdve-case Is slipped in the condition in which it leaves 


the tenth drawing. This stem is made of hardened steel 
and must be capable of withstanding an aggregate pres- 
sure of 1650 tons. The first heading operation is per- 
formed by inserting the cartridge-case between the stem 
and the bolster. Upon the top is also plan ed the prurnne h D 
of hard steel, provided with a central depression, the ob- 
ject of which is to reduce the area of contact over which 
pressure is exerted on the head of the cartridge-case. The 
total pressure is 1600 tons, which leaves the head with 
a central internal and external projection, and forces the 
ange. 


metal outward to form a 


At P? is shown the second heading operation. This is 
performed with the same tools as the first, except that a 3- 
in. diameter punch instead of the punch DP) previously 
used is placed over the cartridge-case. A total pressure 
of 600 tons is exerted, with the result that the outside 
projection is flattened and all the metal is driven into 
the internal boss, thus allowing sufficient metal for the 
primer holes. Finally, the third heading operation is 
performed with the tools shown at S, a total pressure of 
1650 tons being applied, with the result that the head ts 


rendered flat and shapely. 
TAPERING 
The tapering operation is for the purpose of giving to 
the cartridge-case its final external form, enabling it to fit 


the chamber of the gun and to be easily inserted and with- 
To the 


It is performed in a horizontal press. 


drawn. 
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fixed head /7 of the press at T is bolted the cast- 
iron bolster A, inside of which are placed the seven 
rings B of tempered steel. The internal length of 
these, when thus assembled, is exactly equal to that 
of the gun The cartridge-case is driven 
into this space by the press. As it is necessary forci- 
bly to extract it after the operation, the special ap- 
The cylindrical ex- 


chamber. 


paratus shown is made use of. 
tractor C, having a head shaped to fit the inside of the 
headed cartridge-case, is connected rigidly with the ram 
of the press through the crossheads ) and F and the tie- 
rods #, and moves therewith, its position being kept 
central by the guide 7. The punch G, bolted to the ram of 
the press, forces the cartridge-case in during the forward 
stroke, while the extractor C forces it out during the re- 
turn stroke. 

In some factories tapering is divided into two opera- 
tions with annealing between, to avoid risk of 
ing. Before the first tapering the cartridge-case is an- 
nealed at 1040 deg. F., care being taken to keep the head 
outside the furnace in the air so that it will not be an- 
nealed. It is then placed in the press and forced about 
one-half its length into the chamber, the precaution be- 
ing taken to adjust the stop of the press to limit the 
stroke to one-half its usual length. On the return stroke, 
by the aid of a wooden distance-piece inserted between 


crack- 


the extractor and the head of the cartridge-case, the case 
It is then returned to the vertical anneal- 


ing furnace, where it is exposed to a temperature of 932 


is forced out. 
deg. F.. care being taken, as before, not to anneal the head. 
Tapering is then completed in the press, the cartridge- 
case being driven completely home into the die chamber. 


Ornker MECHANICAL OPERATIONS 


The remaining operations are of a mechanical nature, 
turning the 
the attachment for the 
manufacture 


such as cutting to leneth, the end, head, 


the steps in the chamber, and 
primer. Throughout the whole course of 
the thickness and diameter of the cartridge-cases are care- 
fully checked with calipers and gages, particularly the 
first two or three cases in each lot, to verify the accuracy 
of the dies and the setting of the tools. The ends of the 
cases are frequently turned to length between the various 
drawing operations, since there is a tendency, due to 1r- 
regularities of the metal or to uneven annealing, to stretch 
unequally, leaving ragged edges. It is also of great im- 
portance that the thickness of the end of the cartridge 
case should be closely checked, and this is performed by 
limit gages, Lubrication of the punches and dies is cf- 
fected by olive oil or soapy water, according to the stage 
In the process, 

In the manufacture of cases for 5-in. shrapnel, cutting 
and cupping are done on a press similar to that shown 
at the left in Fig. 1. The production would be about 
9600 in eight hours. Four drawing operations follow 
somewhat similar but with a greater 
stroke. Such a press on this work would produce 4800 
of any of the four operations in eight hours. Indenting 
is done on the press in the center of Fig. 1, but it is 


one 


on a press, 


equipped with a swinging-post anvil instead of the table 
The production would be about 9600 in eight 
Two drawing operations follow on the horizontal 


shown. 
hours, 
press shown in Fig. 2. These are performed at the rate of 
about 1500 in eight hours. It will be observed that these 
3-in. cases do not require as many draws as the 6-in. cases 
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before described. Indenting and heading are done on a 
press similar to the one shown to the right in Fig. 1, 
with a production of 4800 in eight hours. Tapering 
is performed on a long-stroke geared-crank press some- 
what similar to the one shown to the left-in Fig. 1 and 
capable of delivering about 2800 per hour. 

Based on the above output a plant capable of producing 
1400 complete cases per eight-hour day would consist of : 
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One vertical 100-ton dial-feed press for cutting and cup 
ping; four 100-ton vertical dial-feed presses, each working 
on one of the first four drawing operations; two vertical! 
for three 
presses for the fifth and sixth drawing operations; 


presses indenting ; double-ended horizontal! 
one 
900-ton toggle-coining press for indenting and heading: 
and two long-stroke 100-ton geared-crank presses for tap 
ering. Such an outfit would require about 300 hp. to 
operate it. 


Ra 


Imterest and Depreciation in the 


Smal] 


By Joun H. 





SY NOPSIS—Selling prices are not established by 
those who buy, but by those who make the things 
that are sold. If profits are lacking, it is up to 
the not the Items of 
manufacturing expense that are overlooked are di- 
This ar- 
interest and de- 


manufacturer, customer. 
rect cash discounts unconsciously given. 


tic le deals Ti ith two such items 


pre ciation. 





Some shop owners in figuring profits reason about 
the same way that “Hi” Perkins does. 
able piece of property at Goshen Corners, but he does not 
vet anywhere near as much annual return from it as he 
should, or as his neighbors do from similar land. 


Hiram has a valu 


I pointed out to him at one time that he was not getting 
a proper return on the money invested, considering tly 
fertility of the land and the labor that was put upon it. 
His answer was illuminating. 
“Investment!” exclaimed Hiram. “There hain't a 
cent of my money invested in this place. My old mai 
left it to me, and the mortgage was lifted nigh two year 
hefore he died. As for labor, there hain’t a hired hand on 
the place. The old woman does the housework and tly 
cooking and the chores. 
heavy work. 
Raisin’ *em don’t cost me nary a cent, for the fodder | 
Ef that hain’t 
cvood, profitable bizness, then | don’t know it when I see 
it!” 


Me and the two boys do all thi 
I raise hogs and sell them fer clear money 


feed ’em on comes right off my own land. 
I suppose if Hiram’s father had left him good interest 


the 


would have been able to vive his pork awa\ and still make 


hearing stocks and bonds in addition to farm, he 


a good profit on it! 


Shops whose products are such that they enter a strict 
field tind that 

pretty well established by the amount that the other fel 
The 


other fellow may have had one of several reasons for mak 


ly competitive their selling prices are 


low is willing to take for making the same things. 


ing his prices low. He may, perhaps, be able to turn tli 
work out in good shape at a low cost, and at the sam 
time make a fair profit, in which case the only thing to 
do is to take your hat off to him until you have polished 
up your methods sufficiently to make him take his off 
to you. But more probably, he has established these 
low prices because of a lack of knowledge of what work 


really costs him, in which case education along these lines 


Shop 


VAN DEVENTER 


is the only hope for him and for those who unfortunately 


have to compete against him. 


MONEY IN THE BANK VERSUS MONEY IN THE SILOP 


A peculiar thing about money is that the longer vou 


leave it alone the more capable It becomes of working for 
you, providing its place of residence is a vood, safe bank 
hat pays interest. Unlike a factory building or its equip 


ment, money does not decrease in value or need repairs 


to keep it going. Also, the possession of a sufficient quan 
titv of it insures an income without the necessity of its 


fortunate owner doing work other than keeping a watch 


ful eve on the bank cashie 





and going at regular intervals 
to vet his interest. 
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Rig. 1. A SMALL Suop’s EquirpMENT ACCOUN' 
Money invested in a shop seems to lose this easy in 


come-earning ability and must be supplemented with 
considerable hard work before it begins to make returns 
The shop owner also finds that he has exchanged lega! 
which not 
buildings and machines that do, and which also requis 


frequent repairing to keep them in running condition 


tender does shrink in value with age for 
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The interest that the money invested in a shop would 
bring if it had been left in the bank, and the depreciation 
on plant and equipment, must be considered a part of the 
manufacturing expense and must be accounted for in ad- 
dition to the other more familiar item of cost before the 
shop owner can begin to figure a profit. 
Interest should be figured at not less than 
preferably 3 per cent. per annum, on the entire invest 
Hlow many small 


21% per cent., 
ment, including the working capital. 
shops take this into account as a part of their costs? 
Those that do not, really permit their customers to have 
the use of this money without paying for it! 

Another bad habit that is quite prevalent among small- 
shop owners is to forget to pay themselves any wages. 
They take their own compensation out of the “profits,” 
forgetting that profits cannot begin until all legitimate 
expenses are paid. The cases of Jones and Smith will 
illustrate this point, and will also show why interest must 
be made a part of the cost. 

Both of these men are equally skilled mechanics, and 
both have accumulated the comfortable sum of $10,000, 
Smith invests his in a shop, keeping some of it for work 
ing capital, and at the end of the year, after paying run 
ning expenses and depreciation, fiyures that he is $2000 
to the good. “Pretty good work,” says he, “for a little shop 
like mine to earn 20 per cent. when the big fellows have 
a hard job to declare 6 per cent. dividends !” 

Meanwhile Jones has kept his money in the bank and 
his job at the iron works. His income from the first item 
is $300, and from the second, $1200. The first has been 
earned without physical or mental effort on his part, and 
the second has been quite independent of the fact that he 
keeps ten thousand “iron men in jail.” 

Evidently there has been a flaw in Smith’s reasoning 
when he figured his “profit.” Assuming that he is as good 
a man as Jones, without capital, by working for someone 
else, he could have earned $1200. Also, his money being 
ais good as Jones’, if deposited in the Sane bank, would 
have brought him a similar return of $500. So that 
really he is but $500 better off than his friend who has 
no shop, and his manufacturing profit is only 5 per cent. 
instead of 20 per cent. In addition to this he has sub- 
jected his money to a much greater risk than has Jones, 
and has carried a heavier burden of responsibility. 


DEPRECIATION AND REPAIRS 


The relation between depreciation and repairs is a con 
fused one in the minds of some small-shop owners, who 
are of the opinion that by keeping their machinery in re- 
pair they offset depreciation. The fact of the matter is 
hat machinery will depreciate even if never used, progress 


and improvement making more back numbers than wear 


and tear. Consider, for instance, a $2400 automobile of 
the vintage type of °01, which has never been outside of 
the storeroom of the factory that built it. Today, it 
will not bring one-tenth of its original price, even with 
a couple of extra tires as an added inducement. And 
while automobiles depreciate in value much faster than 
machine tools, due to the fact that people like to be seen 
in a car of this year’s model, the same thing is true with 
all machinery. 
handicapped beyond hope, even if its doors had been 
sealed up the day after the equipment had been installed. 

In the average small machine shop, the depreciation on 
to 5% per year, de 


buildings amounts to between 2144 


A shop with tools 40 years old would be 
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pending on their construction. Land does not, as a rule, 
depreciate, but has a tendency to increase in value, some- 
times to an extent which must be accounted for by offset- 
ting the increase against the plant depreciation. When 
manufacturing space is rented, it is up to the owner of the 
property to look out for these items, and the shop man 
need not worry about them. 

On equipment, depreciation will vary from 5 to 10 per 
cent., assuming in the jirst case that the machines will 
last for 20 years and in the second that they will have to 
he replaced in 10. It is best to take an average deprecia- 
tion on equipment at not less than 74% per cent., which 
will allow for an average estimated length of service of 
13.3 years. If the sum than this, 
it will hardly be sufficient to keep the equipment in up- 
todate condition. 

In some plants, particularly large ones, equipment is 
divided into several classes, each of which carries a dif- 


set aside is. less 


ferent rate. There will be a5 per cent. class, for example, 
that contains rugged, durable equipment of such nature 
that changes in design are not likely to make it obsolete. 
Among other things in this find industrial 


cranes, chain blocks, ete. In a 744 per 


group we 
tracks and cars, 
cent. class we find the more durable and expensive ma- 
chine tools—big planers, boring mills, and the like. In 
the 10 per cent. division, which is the largest, are the 
In the 


Ld per cent. class we find those tools which will probably 


greater bulk of machine tools and electric motors. 


last between six and seven years, grinders, and special 
machines that are likely to become obsolete or superseded 
vy something superior, So it goes all the way up to the 
Ly per cent. class, where we find patterns given a two- 
year lease of life. Such refinement is, of course. out of 
the question in the small shop, and it will be quite suffi- 
cient to have but one rate for equipment and one for 
buildings. 

Money set aside for depres lation must really he regarded 
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Fig. 2. How rug Depreciation Account Is HANDLED 


veneral rule it should be expended as soon as possible, In 
order that it may earn larger returns than if left in the 
bank. 

The little shop that is struggling to get a grip, and 
whose owner has a hard time keeping his head above 
water, will not be able at first to get hold of much more 
money than enough to pay the interest on its debts, let 
alone setting any aside for the purchase of new equip- 
ment. Sooner or later, however, this practice must be be- 
gun, for otherwise the value of the original investment 
will shrink and there will be nothing available to bring 
it back to its original proportions. 

Equipment purchased from the depreciation fund does 
not add to the original investment, but simply keeps it 
intact. It is scarcely necessary to say that neither inter- 
est nor deprectation should be charged against such 


purchases, 
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EXTENSIONS 

Money spent for equipment in addition to that set aside 
for depreciation goes to increase the total investment and 
must be charged both with interest and depreciation. 
Thus, the investment account, from which the interest 
and depreciation charges are obtained, is kept uptodat 
by additions for extensions which are usually made once 
a year; in other words, the interest and depreciation 
charges are not altered except at yearly intervals. 

The question may arise in connection with some pur 
“Should into the extensions 
or into running expenses?” If that the 
article will be of repeated use through a number of years, 
put it 


chase: this vo investment 


you are sure 
put it into extensions. If you are not sure of it, 
into‘runntmg expenses and make the customers pay for it 
during the coming year, instead of giving it to them on 
the installment plan! 

As a suggestion for a simple method of keeping a 
record of these items, Fig. | may be of interest. It rep 
resents part of the equipment account of a small shop and 
shows how the annual interest and depreciation charge 
Note that the cost of instal 
ling and erecting the machines, freight, foundations, belts 
part of the 


for equipment is obtained. 


and countershafts is made a investment, so 
that their cost will be spread over a number of years and 
not charged against one year’s profits. 

The method of taking care of extensions Is also shown, 
these items being put down as the expense is incurred, 
but not used to correct the original investment until the 
end of the vear. 

In lie. 2 the ledger form of the equipment depres lation 
account is shown. Notice that the sale of old equipment 


Total, Cor 
rected to 


Extensions to 
Investment 


Capital 
Investment 


Jan. 1, 1914 14 Jan. 1, 1915 
Land $2,500.00 $2,500.00 
Ruildinges LA75.00 $645.00 20.00 
Equipment 7,155.00 718.25 1,873.25 
Working capital 2,125.00 00.00 2,625.00 
$13,655.00 $1,863.25 $15,518.25 
CHARGES FOR 1915 

Taxes (based on preceding year) $125.40 
Interest on total investment on $15,518.25) $65.55 
Depreciation on buildings (24% on $2520.00) 63.00 
Depreciation on equipment (744° on $7873.25) 90.49 
$1,244.44 

DEDUCTIONS 
Bank interest on working capital earned during year $3 ) 


*1°5.00 


Credit balance of equipment depreciation account 
$160.00 
Total corrected = taxes, nterest ind depreciation 
charges for 1915 $1,084.44 
*Could also be handled as an extension to investment 


I INTEREST AND 


FIG. 3 ik 
ARGES ARE FIGUREI 


HOW DEPRECIATION 
) 


T 
CH 
is credited to this 
the machines will have no value at 
their life; 
money received from them offsets part of the annual de 


The depreciation rate as 
the ter 
therefore, 


account. 
sumes that 
mination of forecasted length of 
preciation. 

The final statement, or summary of the year, is shown 
in Fig. 3, which gives an idea of how the charges for the 
next year are derived from the preceding year’s records. 

It will be noticed that each equipment item is given a 


number on the equipment account. The same number 


should be permanently placed upon the article itself in 


the shop. You then have a record of the value of your 


plant and equipment that will go a long way toward sub 
stantiating any claims that may arise in case of fire, and 
this one thing is sufficient to warrant the small amount 
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of effort required to keep these simple book records. But 
do not keep this record at the shop unless you have a 
fireproof safe. 

When the machinery and the plant are purchased, the 
investment figures are not made from the total amount 
paid, but from inventory figures of their present worth. 
Otherwise, the man who made a bad bargain in buving 
would be charging his customers for his poor judgment, 
and the man who made a good bargain and obtained a 
good deal more than his money’s worth would be giving 
away what he gained through a shrewd purchase. 

Bear in mind that selling prices are not established 
DY those who buy, but by those who make the things sold, 
and that if profits are lacking, it is up to the manufac- 
And that 


time you overlook an item which should go into manufac- 


turer, not the customer. remember every 
turing expense, you are making the customer a present of 
actual money and are helping to make small shops un 


profitable investments. 
% 
Various Methods of Inspection 
SPECIAL CORRESPONDENCI 
Manufacturing in duplicate has in many cases made 
There 


are many different methods employed in handling this 


the problem of Inspection a serious proposition, 


problem, each supposed to meet some peculiar condition 


surrounding it. A brief consideration of these methods 


may afford suggestions which will be helpful. 


It has been the plan in some shops to make the work 


men mspect the operation so lar as possible, 


That 
operations 


previous 


Is, they were supposed to know that all previous 


had been performed correctly before begin- 


hing work on the pPrlece themselves, and work per- 


any 
formed ona piece which prove d to be incorrect as regards 
them. 


SOTHC previotts operation was a dead loss to 


This policy is still followed to some extent, but has 


not found favor generally, as there is much to be said 


Esper lally in cases where the piece 


different Aside 


effect on production, and this is no unimportant hiat- 


pMISSCS 


uvgainst it, 


through a number of hands. from its 


time of a valuable machine, 


ter when it involves the idl 


it has other and even more serious objections, It might 
make, for example, a drilling-machine operator inspect a 
boring or planing operation in which the tolerance is 


very much less than any dimension with which he was 


familiar, Furthermore, it involves supplying him with 
some means of measuring the previous operation, and In 
the case of a fairly intricate piece of work, this system 


has serious drawbacks. 


Tue INSPECTOR 


In the beginning of duplicate work the inspector was 
not a 
as a kind of company detective who, bearing out the repu 


prime favorite with the men, being looked upon 


hesitate to frame up 
like. This attitude 


came to be recognized 


tation of this class, would not 


a case against anyone he did not 
in most cases soon died away); if 
that while the inspector found defects which proved em- 
barrassing to some, he also saved others who might have 
vone on with pieces which were defective. 

The tendency in the beginning was to make the in- 


spector a sort of czar, and this attitude still holds in 
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As in the case with government, it is an 


many shops. 
who 


excellent plan so long as we have the right ruler 
is hard to find. But it is disastrous to all concerned, 
when the inspector happens to be the wrong man for 
the job. Indiscriminate and arbitrary rejection of parts, 
together with foolish and unnecessary limits of toler- 
ance, has cost many concerns thousands of dollars with- 
out improving their products so far as practical working 


is concerned. 
Tue Floor INspEcTOR vs. THE FOREMEN 


There are many different opinions as to the best meth- 
ods of carrying on inspection work. In probably the 
majority of cases, there are what might be called floor 
inspectors, who inspect the first pieces from any job, 
such as an automatic screw machine, the work being held 
up until these pieces have been passed. 

Then the machines are turned loose on production, 
and only occasional inspections are made to be sure that 
the tool settings have not changed from any cause. 

In a few instances, and it so happens that some of them 
have the smallest tolerance allowed in commercial work, 
there are practically no inspectors; in fact, the inspector 
is hardly recognized as an essential part of the organi- 
zation. There is careful inspection, however, and plenty 
of it, by the foreman of each department, who is held 
solely responsible for any product turned out of his de- 
partment. It is the foreman who inspects the first pieces 
made by the machines and who keeps tabs on them to 
insure all products being up to size. In certain cases, 
such as the machining of cylinders, there is an inspector 
with a bench in line with the flow of work, so that all 
cylinders pass his bench on their way to the next opera 
tion, this acting as a check on the inspection done by 
the foreman of each department. 

Whether it is good policy to combine the duties of 
foreman with those of inspector is a disputed point and 
one that would be answered differently in every shop. 
This virtually makes each department an independent 
shop of the oider type and, as such, has some advantages 
in the way of bringing the foreman close to his men. 
With a foreman of the right type, this is undoubtedly 
the thing to do, but when one of the petty-tyrant class 
creeps into the organization, it gives him a double oppor- 
tunity of playing favorites and stirring up all kinds of 


dissension among the men, 
INSPECTORS WITHOUT DISCRETION 


In some of the largest plants the question of inspee 
tion has boiled itself down to a workable basis by which 
the great majority of inspectors are on a par with the 
machine operators in that they are not necessarily a thor- 
ough mechanic, perhaps only knowing how to inspect. 
For, after all, inspection of duplicate parts generally 
means determining whether or not they are made to the 
fixed gages which are furnished. Any piece which passes 
the “go” point and which will not pass the “not go” 
point is suitable for use regardless of what the actual 
dimensions may be, and it is an easy matter to train 
either men or women to inspect work in this way without 
any detrimental results. 

This, however, does not take care of the now common 
cases where pieces, while not quite passing the inspec- 
tion tests, are good enough for the use to which they 
There may also be small surface defects 


are to be put. 
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which render the piece imperfect but do not in any way 
detract from its usefulness. 

It is, of course, impossible to allow each inspector dis- 
cretion as to whether or not to pass a piece. All pieces 
which appear in any way defective or which fail to pass 
the gage test must be placed in the rejected bins. Many 
firms, however, are beginning to use a chief inspector 
who has full discretion in He and his 
assistants go over rejected material, and in many cases 
are able to save a considerable portion of it. Instead of 
fixed gages, these inspectors use micrometers or other 
indicating instruments which show exactly how much 
the piece is above or below standard dimensions. In 


such matters. 


some instances this final inspection of small parts is 
done by experienced women who have proved their, fit- 
ness for exercising this discretion. 


INSPECTION OF PIECE WorK 


The inspection department seems hardly suitable for 
the introduction of piece work, and vet one of the largest 
makers of a certain line of small tools is employing it 
successfully. Everything is inspected in batches, or lots, 
of 100, 200 or 500, as the case may be, and each in- 
spector knows that a number of final inspections will 
he made from each lot by a supervising inspector. These 
test pieces are taken at random, and if any of them are 
not up to standard, the inspector losses his pay on the 
This has resulted in extremely good inspec- 
tion at a low cost. This firm also has a final inspection 
which passes on all material rejected by the inspectors. 


whole lot. 


INSPECTING OUTSIDE MATERIAL 


Another feature of inspection is the question of parts 
and material from the outside, either to be assembled 
in the machined product or to have further operations 
performed on them. 

In some cases where the amount purchased is ex- 
tremely large, as in the case of some of the parts for 
Ford cars, traveling inspectors are employed. ‘These in- 
spectors go to the different plants supplying parts and 
see that the work is satisfactory before it is shipped. 
This saves considerable transportation cost and proves 
satisfactory in every way. 

Outside material is inspected as soon as received and 
hefore being passed into stock. If defects are 
in a piece the chief inspector decides whether it can be 
used, and if not, takes the matter up with a representa- 
tive of the firm which supplied it. 

Where firms have several shops or departments which 
supply parts to other divisions of the same plant, they 
sometimes use a slightly different method. When the 
inspector passes a lot of parts he signs the shipping in- 


found 


voice, which is an assurance to the department receiving 
the goods that they have passed inspection. Any defects 
are then directly traceable to the inspector signing the 
invoice, and he is held responsible for the correctness 
of his work. 

In addition to this, there are or or more general in- 
spectors who go from department to department, taking 
up differences of opinion in regard to work and finding 
out where any difficulty may lie. It often happens that 
a slight change will make it possible to use pieces which 
would have been entirely condemned and will enable 
much money to be saved, which might otherwise be wasted 
bv iron-clad inspection rules, 
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Some Operations for Making SilK- 
Working Machines 


By Roprerr Mawson 








ers, the jig shown in Figs. 2 and 2-A is used. The jig A 
VY V Pie itt MOS sed } SS | | on 
SYNOPSI: é oun jigs u ea for this cla 0 Is cropper n the casting ane eld with the wing-screws 
machinery building are described. It will be ob B. A locating pin is then placed in the hole ( to brir 
: : ’ ow pla T o bring 
served that the rough-ca urface usually is ¢n the jig i to alignment with the center le. which has be« 
ployed as a locating surface, In Sone CASES ad mre viously bored The hand ) 4 eedl for slidiy { 
: : oime on J : shee _ oy: a _* , 
justable pins are used for tha purpose, u hile oan jig to the correct location in the castir When the 
others lhe casting and five iq are made so that Is In its correct low iio? 1) ante 1% rill ; % , 
their contours agree. <A device for cutting singl diameter. These are afterward reamed to 134 in.. slip 
double or quadruple threads on shafts, using a uushin ber provided for ft purpose 
locating pin, ts described, A rear view of one of thy s before drilln 
shown at the left of the ji 
Some of the jigs at the Johnson, Van Vlaanderen 
; . WILLING THE BRACKETS 
Machine Co., Paterson, N. J., have been shown in a pre = 
vious arth le: other spec ial tools are here describe d. ‘| he brackets lor puaype re imr\e Line DD 1 \li ( 
The jig used when drilling the lifting-arm joint on the machines” are gang-planed on their faces and slots. The 
“calender” for ribbon-finishing machines is shown in Figs. — are then drilled in the j wn in pamd S-A, 
1 and 1-.A. The tool is fitted with a Vel method for locatu thi 
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Rie. 3.) Jig ror Brackers la. | Fixnrtre vor Mas G SHAPTS 

The casting is located with its larger end resting in tlhe casting \s this d from 4 of the jig, it come 
V-block attached to the jig. The opposite, or smaller, en: n contact with the p | | ittached to a plat i} 
is located by the strap A, which swings on the pin 7} and mother pin of similar constructio cing aleo fastened 
is tightened against the piece by the thuml-screw ¢ to the plate. Between these two p is a smaller pin, o1 
Two holes are then drilled in the piece 1°/,, and "/,, In. which laced a tension sp Thus, the larger pi 
in diameter. These holes are reamed to 144 and %4 » mav be forced back to allow isting to come into pos 
diameter respectively at assembly. tiol When such a positio eached the tension spring 
ne of the finished drilled preces hay be observed at Lerees hack thy pan . Whiel 1 erweel thr fini hy nia 
chined sides and thus locate the casting in that plan 


the right of the jig. 


When drilling the top frames used on the “spiral break tinst the stop ¢ 


The cast is then forced ba ai 
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thumb-screw DP), thus locating thi 


The construction of this locating device 


eans of the plece 1! 


the other plane. 

may be observed from the line engraving. 
When the casting is in position, two *°/,,-in. 

(i'l 


led in the upper surface and six y 


lower surface. These are then tapped 4‘y- and %@-in. 
U. S. S. thread, respectively, with the casting removed 
from. the jig One of the drilled and tapped castings 
may be observed at the right of the jive. 

MACHINING Chock SIAFTS 


t-A is used for 
making the various types of shafts used on the counting 


these The shaft A 


devices of 


The special fixture shown in Figs. 4 and 


machines. has a single 


holes are 
in. holes in the 
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The 
in. Wall. The tube being drilled is located with a plate 


tubes are 51, in. outside diameter and have a Vy 


A, which is made with the smaller diameter slightly 
the piece, On the edge of the 


tapered to fit the inside of 
anges B the jig is marked with notes and index marks 
to guide the operator in placing the sliding jig plates 
The plates are 


for drilling the various lengths of tubes. 


clamped with the screws shown when correctly located. 

A hole 
plug shown is placed through the bushing and inserted 
in the drilled hole in This holds the tube se- 
curely until the other holes in that plane are drilled, the 


is then drilled in the tube at C, after which the 


the tube. 
drills bene ewuided with the bushing as shown. 


The plug at C is then removed and the index plate A 























Ria. 5.) Jia ror Exepanper Tuses 


thread 0.600-in. pitch, and the inner spindle B has four 
While being milled, thy 


and on a center carried in the bracket 


index holes, as shown. shaft is 
held in the chuck @ 
D. When cutting a single-thread worm the index pointer 
KE is placed in one of the index holes of the spindle. 
The thread is then cut on the shaft, which is turned 
by means of the wormwheel operated by the worm and 
handle G. If it 


after this thread is machined, the spindle is revolved half 


is desired to cut a double-thread worm 


hig. 6 Minuing Fixrurge ror ExXvanvpen ‘Tub: 


the index 
plug. The 
number of holes drilled in this jig is twenty-four 432-in., 


revolved to its next hole, which is located by 


The machining operation is then repeated. 


six No. 14 drills being used. 

The method used for milling the slots in the expander 
Figs. 6 and 6-A. The tube is placed 
through the fixture A, which is located by tongues and 
held on the miller in the usual manner. The support B 
is also placed over the tube and fastened to the machine 


tubes is shown in 














Mia. % Minune Fixrure ror Beartne Boxes 


a turn, again indexed and the machining operation re 
peated. With this fixture it is thus possible to cut single, 
double or quadruple threads. 


One of the machined shafts may be seen in front of the 


fixture. 
Drinning Exranper Tunes 
\ verv interesting jig is used for drilling the slot-ex 
pander tubes used on the button-breaker machines. These 
expanders are made of the various leneths, 45, 50, 35, 


] 


used for drilling the 


5 and 5-A. 


60 and 65 in. The jig various lengths 


of tubes is shown in Figs, 





DEPARTMENT 


Fic. 8 View ix ASSEMBLING 


The the tube holes 


drilled in the previous operation. 


pin (is placed into one of 


The tube is slid through the fixture A, so that the cor 
rect length of pip to be slotted between the holes and the 
The stop collar # is then 
The collar D 
s now placed and fastened on the pipe so that the index 
The 


pin ( is then removed and the slots in the pipe milled, 


indir ating collar D is obtained. 


astened by means of the screws shown. 
pin #’ is in contact with one of the indexing notches. 


the notches on the collar ) giving the correct spacings to 


be machined. When milling the various sets of slots, the 


operation Is re peated, 














AMERICAN ACHINIST 





si 


= 





i" i” " 
4 xg x5 STRAP 














rig " ' j 
A xlgstriPs” | | 














LENGTHS VARY FROM 945 To 644; % "WALLS 





3.” 0.600 PITCH 


” 
A.2% DIAM. x3 whet 
4.3 PIECES Ik’ x1 x6 % 





” 


B.2 PIECES 3.x 6 x%& 

















FIGURES SHOWN IN HEAVY LINES 
WORK 70 BE 


PARTS BEING MACHINE? 
ARE MADE OF 





STRAPS ARE MADE OF MACHINE © 
= 








Jigs AND Fixtures Usep 





~> 














AMERICAN 


| »re) 


Mituinc BaLt-BEArInGc Boxes 


The fixture used when milling the ball-bearing boxes 
is shown in 


used on ribbon-finishing machines Figs. 7 


and %-A, The casting is placed on the pin and located 


by the shoulders shown, over which it fits. The open 
washer is then placed over the p*a, and the nut when 
tightened holds the part securely. The upper surface 


314-in. side-milling machine 


is now machined, using 
cutter, The pin is then drawn out, and the casting and 
the sub-base are revolved on their axis 180 deg. The pin 


Is again placed into the holes in the sub-base and base, lo- 
cating the casting correctly. The machining operation 
is again repeated. 

The fixture is located the 
tongue and held by means of bolts in the 


on machine thle with a 


usual manner. 


View iN ASSEMBLY DEPARTMENT 

A view in the assembling department is shown in Fig. 8. 
ln the foreground may be seen one of the button-breaker 
As will be gathered, many 


machines partly assembled. 
machine Is 


drilled parts are reamed 
wing assembled. This insures the perfect alignment of 


the parts which either fit together or are connected by 


shafts. 


of the when the 


intervening 


Some Welding Pointers from 
Salt Lake City 
EprrortaL CorkksrON DENCE 


Here and there one runs across a small shop which im- 
presses him because of some special line of work. Such 
a shop is that of the Galigher Machinery Co., Salt Lake 
City, Utah. Although the output of varied mining ma- 
chinery is a surprise, the special feature is the use of 
the oxyacetylene torch for welding and other purposes. 
Tank shells of 60 or more inches in diameter and from 
15 to 20 ft. in length are welded on both the longitudinal 
and head Seals. 

The method of welding the long seams is of interest. 
After the sheets are rolled up, the edges at one end are 
hutted together and held with clamps. There is no at- 
tempt to bring the edges at the other end of the seam 
16-ft. shell. With one end 
thus butted squarely together, the welding is begun. A 
few inches are filled in at a time, the shell being gradually 


closer than five inches on a 


drawn together at the opposite end as the welding pro- 
coeds, 

vy this method the seam is welded without difficulty 
and all buckling Whereas, if it at- 
tempted to close the whole seam before welding, the lo- 
calized heat would distort the sheet in spots and prevent 


is avoided. were 


4 ’ 
a good Jov. 
Wetpinc Wire NEerrine 

Wire netting is also successfully welded by simply fus- 
ing the abutting ends of the wire and filling in with a 
puddling stick. This forms a narrow the 
sereen, Which stiffens it and fills only two rows of open- 
By this method screens of any desired size can 


bar across 


ings. 
be built up. 

Another interesting application is the straightening 
of wire netting that persists in buckling, as is sometimes 
A little judicious application of the welding 
Experience has taught just when 


the case. 
torch will affect a cure. 


to apply the heat to reduce a local buckle, or swelling, as 
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the doctor would say. By heating the right spots or lo- 
calities—sometimes following the outlines of the screen— 


the screen will be found to be flat when «ool. 


REPAIRING A CRANK Cask 

One job of especial interest was a crank case for a four- 
cylinder motor. This had cracked, and an attempt at 
welding had left it looking like a candidate for the scrap 
heap. But as a about $80, it had been 
shipped from a distance to be repaired if possible. 

As a result of the first attempt, a piece about 6 in. wide 
and the depth of the crank case was melted out, which 


new case cost 


meant This was done by setting a sheet 
of copper inside the crank case and using it as a founda- 
tion plate to build against. By confining the flame to 
the desired locality, aluminum was fused to one sidé of 
the break in the case and gradually built out until it met 
the other side. 

Such a job takes careful puddling, but a skilled opera- 


a job of filling. 


tor can do it nicely. 

When the metal was filled in to almost meet the other 
the break, the whole was allowed to cool before 
being joined, If this had hot been done and the joining 
made while hot, the contraction of the case would have 
pulled all of the bearings out of line. 

After the whole case was cool, the opening was sprung 
apart about 14 in. and the space filled in to join the 
When this cooled it pulled the case straight and 
The job was done at a cost 


edge of 


edges, 
left the bearings in line. 
of $25 to the customer. 


Orikr CONSIDERATIONS 


The torch was also used in a number of cases to assist 

in straightening work such as crankshafts. These come 
in sprung from various causes, but a careful application 
of the torch straightened them quite accurately. 
The successful use of the oxyacetylene torch, and pre- 
sumably the same thing applies to the electric arc, de- 
pends largely on the skill of the operator. Welds which 
look good on the outside may not be at all well done and 
may fail in service. The heat applied and the complete 
fusing of the metal without burning require the utmost 
skill and are almost entirely in the hands of the operator. 
This skill, as well as the responsibility attached to the 
operation, should help to develop a class of mechanics who 
are not only skilled but who feel and appreciate the re- 
sponsibility of their position. 


x 


In pursuance of its policy of publicity whereby the people 
may become better acquainted with the equipment and agen- 
have 


American defense, no pains have been spared to 


represented at the Panama-Pacific International Ex- 


cies of 


the Navy 


position at San Francisco next year. The effort of the de- 
partment has been to have the Navy itself in a large way ap- 
pear at the exposition, and to that end a plan has been 
wrought out whereby a division of battleships, showing the 


principal types of modern men-of-war, including the hospital 
the Golden Gate, while at 


ship “Solace,” is to be anchored in 
and “Olympia” are to be 


the same time the historic “Oregon” 
moored alongside the exposition wharves. Exhibitions of aéro- 
nautics and submarine diving are contemplated, while the Ma- 
is to maintain a model camp. The 1915 cruise of 
Annapolis will take place through the Panama 
Canal to the exposition. In addition to having the Navy thus 
represented in force, in the liberal arts and machinery build- 
ings will be forth, both by an artistic cyclorama and by 
of warship models, the evolution of our Navy. The 
educational work of the Navy will be illustrated by a com- 
plete display of school pictures, as well daily 
recitation on ships in the harbor, and there will be many other 
Navy's service to the country. 


rine Corps 


midshipmen 


set 


a series 


as classes in 


features illustrative of the 
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Hot-Punching of Drop-F orgings 


By Frep H. ConviIn 








‘liameter in stock 214 to 21% in. thick when heated t 
vv POTS } see , ; ! = 

S} NOPSIS—A manen jor targery reducing and 1100 deg. F. The furnaces are placed convenient to the 
Aa ai ey ree Serene machine work, A presses to facilitate handling the work. These open at 
kind of reforgina process wht compresses { wth ends. the piece b ing put in at the back and worked 
metal around the holes and reshapes to size when- toward the front by the helper, reaching the proper ten 
ever necessary, The spree at wliave it can be lone. . 


perature when at this end 





/] } * ; . } j } } r 
ne Sa Coe Gy pane s, and the fact that the heat Figs. ~ al d > show Wo! wotl efore and alter puncel 
ing cost may often be neglected, as being a part of ing. The first is a connecting-rod and the second a sup 
t-treatment of the metal. make it ec , . , 
; the hea freatmen 0 / metal, mane wt econom wort for the ditferential bearing. these being selected a: 
] T] f astoor for h , { e) / 
cal, The use of ca won for punch S 1S Son j vood examples of the new process 
revolutionary. 7 
Puncuina Two Hones at Onc 
7 i 5 } . 
Drop-forging has made wonderful progress in the past After the connecting-rods have been forged. as the on 
few years, so much so that we seem to have lost sight at A in Fig. 2, they are reheated and placed in the 


of the possibility of further improvements and to have’ ing dies shown in Fig. 4. hes 
been content to leave the rest to the machine shop. An- the forging dies and can be made adjustable for le 
other and somewhat radical development has been made indicated, or in other ways. Fig. 5 shows a_ le 
and tested out, however. After two years of practical use, method. The upper die is held the outer slide, wh 

the Consolidated Press Tool Co., Hastings, Mich., is ready comes down onto the work before the inner slide descend 




















to show what it has accomplished in the way of hot-pu ‘| ror pul ney slide thi omes down, punches 
ing drop-forgings, in some cases to eliminate machining — the es, and returns; the outer slide lifts, the work i 
work. The operation might almost be called a sec taken out, and a fresh piece put But while the oper- 
ary forging. takes less time t it to tell of it, there wer 
A plant of this kind installed in a large automobile nteresting probtel to wo! out, 

works is shown in Fig. 1. (It is of interest to not The small hol mnched 23 in. in diameter from the 
passing that only the unexpectedly large output = fro solid through a section one inch tl . while at the lare: 
these two machines prevented the plant from being cot end punched hole is 1 , i n diameter through a 
siderably larger. ) The hla hines are ure double wt ec ! 1h, I | | ) takes out on! 
ing crank presses designed especially for this work: the the draft on the sides of the hol The two punchis 

larger press weighs 50,000 Ib. and stands about 13 ft. may be seen at Band C in Fig. 2.) The large hole is not 
high. It has a capacity of punching a hole 44% to 5 in. in = machined, except to mill cross-grooves for anchoring the 
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habbitt, while the small hole leaves ats in. to be removed, comes down over the work. Then the arms G and // 

making it 7 in. in finished diameter. push the punches under the inner slide, which forces them 
In a similar manner the larger hole is punched in the through the hot forging, allowing them and the punching 

differential bearing support, this hole being punched — to drop in a pan of water below. The punches are recov- 

3.9 in. and afterward bored to 3.67 in. The amount of — ered hy the operator with a pair of tongs. 

i the piece Fig. 5 shows how the punches are driven through the 


FE oe 


Priate ine work aved eo he seen trom the SIZC ot 


punched out, as shown at in Fie. 3, although this does work by the plunger: how the plungers, or drivers, are 
held: and the way in which the die is adjusted for center 


} : % f° 4] 


not show the metal | the draft at the sid QO! e hole. 





- OP Oh ode 2 
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Mig. 2. Connecrine-Rop ann THE Puncites Usep 
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hig. 5. Tow rue Pruncers Arr Driven 


distance between the two holes. The large hole is shown 
at the left and the small, or upper, end at the right. 
Some of the advantages of this process are apparent. 








The cost of heating is eliminated because this is part 


Mia. dA Conneerine-Rop Reapy to Be Punciep 


of the heat-treatment and would be done in any case. 
Perhaps the most interesting features of the process The pieces are heated 200 deg. hotter than needed for the 
are the punches and the way they are handled. These are punching, or 1600 deg., in order to fit into the heat- 


shown at D and #. Fie. 2. and at Band PD, Fie. 3. The — treatine specified. The forgines are of manganese steel. 


2 The two holes are punched as quickly as one, the num- 


smaller punch in Fig. 2, 35 in. in diameter, is of high- 
speed steel: the others are of cast ton, whit hh ois Clll- ber being limited ly the capacity of the machine. One 
ploved for all punches over 11g in. in diameter. machine handles an average of 100 connecting-rods per 


White cast iron is used. The punches are turned, hard- hour. Add to this a charge of 20c. per 100 holes for too! 
ened in cyanide, and ground straight except for the bev- cost, setiine-up and = repairs, and the economy of the 
eled ends, which cal he seer best al i il dl Bb, hie, l. method HCCOTIGS apparent. 

Both the steel and the iron punches are beveled in the This, however, Is not the only economy, This being 
ame way, and both last from 200 to 500 holes, a wear of in reality a reforging operation, it saves practically all 
in. being allowed before discarding forgings which may have come out of the first dies a trifle 


dies @, the operator having alread put a punch in thr necessary. 
holders D and #. Moving the lever F trips the press, and metal into the dies, compressing it and making it more 


i Operation, Lin helper places a heated piece in the long or short: the holding dies reshape them wherever 


Further, the cone-ended punches force the 


the outer slide with the upper half of the holding die dense around the holes. 








panes of 


" 
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Reclaiming Wiping Waste and 
Towels 


By Frank E. Merriam 





SY VOPSIS—At the Vi estinghouse Machine Co. 
Rast Pittsburgh, Penn., a system of reclaimin 
wiping waste has been in use for nearly 2Y years 


and has heen SO successful that if should he of an- 


lerest lo all concerned with factory econon 





In general, the conservation of waste takes two forms 
The reclaiming of soiled waste by washing and the sub 
stitution of wiping towels for white waste. Both whit 


and colored waste are used, the first for wiping the hands, 


ete., and the latter for wiping machinery and the like. 
Before the soiled waste can be washed it must be col 
lected and made ready for the cleaning machine. It 
] 


has been found best to place properly marked receptacles 


ut suitable points throughout the factory, in which the 


Waste Is placed when discarded, These are made ol 
sheet steel, having the bottom raised about three inches 


above the floor, some having a casing around them with a 
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MACHINE ror RECLAIMING WipiInG Waste AND TOWELS 


ventilated air space, which, with the cover, forms a p 
tection In case oily waste should take fire. The ca 
vary in size depending on the requirements, some bei 
four or five times the size of the others. All are painted 
white and marked with the inscription “For Waste Only) 
They provide the workmen and sweepers with a place to 
deposit soiled waste. 

A man visits the various parts of the factory, period! 
cally, collecting the contents of the cans and carryi 
it to the wash house where it is prepared for reclaim 


the frequency of his trips depending upon the quantit 
of waste used. 

The preparation for washing consists in dividing the 
soiled waste into that which is not worth reclaiming at 
that which it is advisable to reclaim. 

The first class contains waste which has numerous 
metallic cuttings mixed with it or is so soiled as to rende: 
washing uneconomical, and all of which is burned in 
the boiler house. The second class is placed in large 

: 


cans for storage until the time of washing, sometimes be 


ne subdivided according to the extent To which it 


soiled, for the purpose of shortening the washing opera- 


Lion, 


The fi 


process, because of the Injuries likely to result to thi 


rst separation is a very important part of the 


workmen if the cuttings are not entirely removed. Not 
only is this separation important fro a “safety-first” 
point of view, but because if not given proper attention, 


it may cause the failure of thy process, as the workmen 
may refuse to use the waste. 


No distinction is made during the reclaiming process 


t 


hetweer white and colored Waste, because thy qual tit 


white is only a small proportion of the whole and 1 
, } 


separation has not be oul to be worth the troubl 


ly addition, reclaimed white waste is not round very ae 


ceptable for its original purpose unless bleached | 
loubtedly, a great deal of objection to the washed white 
waste, in this particu ir’. hol we ounded, since dur 
the washing the wast n boil water for a col 
erable period and is well ste ed, while the proce 
through which the new waste is passed is not so wel 
KNOW, Nevertlhu less iT ‘ " | Lihat I ist be consid 
cred, sinee the success of the process depends to a cor 
derable extent upon the attitude of the users of t 


product. 


Tike ReeLatmine MAcCIIINI 

rT) } 

The waste is washed by mea of a machine known a 
an “oil and waste saving machine.’ and its general out 
ne and interior construction are well illustrated in the 
accompanying figure. The machine consists of a basket 
{ carried on a vertical shaft B and nelosed in a casi! 
During the washing operation the basket is revolved by 


ol blades dD locate 


team jet C directed against ar 
its unde side. At the ft yo: The CAasmM Is ah ovel 
low and steam outlet Key le thy ater inlet F and thi 
un G are placed at the bott The water is heated 
by steam blown thro the larger machin 
Wing one on eacl ) i perat 
the } les cause a ! ith ‘ l vaste In the ba vl 
blowimge steam through tt, ¢ the washi 
mpound an opportunit to take effect. This agitatio 
l ade ) rie cl ( spaced aroun 
he bottom of the basket and er the steam nozzl 
The o > extracted by cent val force when the ma 
hine is at high speed This causes the oil, warmed b 
e steam, to pass thi 1 t erforated sides of 1 
sket and trike the interior the ca rom whl 
lrains to the bottom of the machine, where it can bn 
eht or allowed to 1 { ‘ The time r 
| ed for this operation ve pent when there ch 
il present, as it can be extracted more economically 
s way than in the washing operation. 
When the extraction of oil is cor plete, the waste } 1 
heavy skein around the sides of the basket and must 


1 spread out before the Washil can proceed, A Wil 


hy compound, 1) this case Sal-Soda, Is added, the n 
hine is closed and nearly filled with water, and the m 
lee ee emned aul thee benched savebved chaste tor showl 
) minutes. The ma e is then stopped, and after 
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The object of this second wash is to more 


Nhe 


Wash, 


thon repeated, 


perfectly cleanse the product, steam nozzles, be- 


-1des heating the water, agitate the this aiding the 


action of the soda. 

After this washing, the waste is rinsed by filling the 
machine with clean water and draining. A wringing ts 
viven after the first washing to remove the dirty water 
with which the after the 
rinsing, for the purpose of partly drying it. The wring 


waste is saturated, and also 


ing consists simply in running the machine at high speed, 
T the 


the water beine thrown olf in manner as 


the same 
oil. 
After wringing, 


skein around the sides of 


waste is found in a continuous 
the basket, and ts 
this the 
separated into small portions which the heated air of 


The most natural meth 


the 
removed in 
form. Before it: can be dried skern must be 
the drier can readily penetrate, 
od of separating the skein would appear to be pulling 
it apart, but this is almost impossible to accomplish by 


streneth. The most expeditious 


hand. because of its 
method, as well as the easiest, ts to cut the skein into 
mall pieces which can be readily pulled apart. 

Drying THe Wasi 


The drying takes place in a sheet-steel cabinet having 
the 


the top, from which the waste ts 


nm steam coll at bottom for heating and rods across 


Sus pended, Suitable open- 
inys cause a circulation of air through the drier and carry 
off the moisture. From the time the first wash is out of 
the machine, drying goes on continuously, day and night, 
until completed. Waste that cannot be accommodated tn 
the drier at any time is hung in the wash house, some 
drying taking place in this way. During the drying, 
the heating coil is filled with steam, which is allowed to 


condense: then it is drained and again filled with steam, 


which is more economical than when steam is flowing 
through the coil continuously, even in very small quan 
tities, 

Under usual conditions 150 Ib. of waste are now washed 
per day in a 36-in. machine. The capacity of the ma 
chine depends almost entirely upon the condition of the 
waste when ready to wash, however, and we find that 


Almost the 


entire time for cleaning waste is consumed by the machine 


daily production varies from week lo week, 


itself, and even if the time between washes could be en- 


tirely eliminated, only a small reduction could be made. 


Tie Cost or Wasttina WASTE 


The economy of washing is well shown by the following 


cost statement for a lot of 1250 Ib. of colored waste. 


Practically 50 per cent. of the waste can be reclaimed 


and washed 10 times, after which very little will be left 


of the original amount. After washing, the total usage 


will be twice that of unwashed waste, or equivalent to 
2500 Ib. in this case. The comparative costs are as fol 
lows: 
2500 Ib. new waste.......... ; Ania F $112.50 
1250 Ib. new wast« $56.2 
1250 lb. waste reclaimed ry 4 S gs 
I A a a ee eae 26.62 
This statement charges the cost of reclaiming with all 


expenses except repairs ol the machine, which have so 
far proved to be almost negligible and which would not 
alter the above statement appreciably. 

towels 


It has been found advantageous to use wiping 
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instead of white waste in some instances, These are 
found to be more useful in the case of men doing bench 
work and operating small machines where there is not 
an excessive amount of oil. The economy is effected by 
the towels because they are all reclaimable, which is not 
the case with the waste. It is found they will average 
about 10 washings before being worn out. The 
turn of towels for washing is easily effected by refusing 


re- 


to supply a clean one until the soiled one is returned: 
something which cannot well be done in the case of waste. 
These towels are about 15 in. square and are known as 
“Belgium Wiping Towels.” 

The washing of towels is carried out in a similar man- 
er to waste washing. 


ComMPARATIVE Cost or Ustne Towers 


Costs being the principal point of interest in connee- 
tion with the advisability of using towels, the following 
experience with them will be of interest. The towels are 
purchased in lots of 1000, and the comparison will be 
made of that quantity. It is found that each towel can 
he used and washed an average of at least 10 times, hence 
the lot 10,000 towels not 
washed, each towel taking the place of Vy, lb. of white 


will vive the same service as 


Waste each time it Is used, 

As already stated, about 50 per cent. of the waste is 
reclaimed, so that a pound of waste, if reclaimed the same 
number of times as the towels, will have served in the 
place of two pounds of unreclaimed waste. 

The cost comparison will then be as follows: 


ee ee TN os i mada nnd ene eeeeae Bdaeeek eke $45.00 
DP Ws 6 bd wows ddneanvadecsaweneweabwekedaeetens 19.86 
$64.86 

ke, ee ee ee ee Te $93.75 
Se ec WE WA 606 6 6 ON GekKbnsee bee enewendee 29.63 
$123.38 

64.S¢ 

PEON DOOR s 6 i.'ont sade ewceie Ghd Kie eh ek swe newer $58.52 


The towels effect a saving because they do away with 
the expense of collection and are cheaper in actual use. 
Waste must be made up into small balls before distri- 
bution, while towels do not require any such arrange- 
ment. Towels are much drier after wringing than waste 
and require much less time in the drier. 

For a continuous check upon the process a simple sys- 
tem of accounting is in use, 

The reclaiming of waste and towels is paid for at the 
rate of so much per pound, thus furnishing an incentive 
for close attention on the part of the operator. This rate 
includes not only washing and drying, but all the work 
The 


incentive thus given is advantageous in other ways than 


necessary to collect and deliver to the storeroom. 


simply keeping the man busy, because he will both col- 
lect and reclaim as much as possible. It also decreases 
the amount of necessary supervision, 

The actual reclaiming requires about four days per 
week in our shops, the remainder of the man’s time being 
spent in the storeroom preparing waste for distribution 
and doing other work as he may have time. 

The process has now been in operation for nearly 24% 
vears, and during that time the savings have been suffi- 
cient to pay for the machine, the cost of installation, the 
regular operating expenses and the repairs, and now 
show a favorable balance of over $180 above all costs 


to date. 
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Some Machine Operations in 
Making Gums 


Eprrorial 





Allach me nts onan aulomatlyr wich 


SYNOPSIS 
pe rmtt a small hole of great de pth lo he accurately 
and quickly drilled and several types of jigs in 
which / 


and conventeul 
modes o} handling are used are shown. A device 


fastening devices 


qui A 


ona malle r which enable s contours to he machined 


in a stim ple and eflective manner, and also the 


7) > 7 . 7) 

method of changing over a hand miller so that pro 
“77° . , 

fil milling way hy done = li is allach ment enables 


surfaces lo hy machined at Various anole swith only 


slight ChANGES, 





In the mass production of guns and revolvers of variou 


types, special tools and attachments are necessary if eco 


nomical work is to be done. The Sper ial tools which are 
used by the Meriden Fire Arms Co., Meriden, Conn., and 


CORRESPONDENCI 


The drill D is held in a chuck 
helted pulley / 


bolt will be in the center. 


and driven from a countershalt by thr 


The chuck spinadte and Pulley ure sull ibly supported 


by the bearings F’ and G, the latter beine in the turret 
of the machine. The drill is guided through a bushing 


fixture when performing the drilling operation 


// in the 
The drill is driven in the opposite direction to the motion 
of the | as noted and 


euided 


machine, and the drill bei 


tream of lubricant 


One of the 


using a wood tire I) the pipe J i 


eood true surtace is obtained finished parts 


= shown at A’ and the gages used for testing the piece 
re at J, 
Jigs ror Drituine Truk Frat 
In Fie. 2 there ar hown two of the jl | 


drilling one type of frame. the frame ts 


located by a hardened-steel upon an 
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Dritting Boutr Houe 


Fic. 1 
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Jigs ror THE FRAME 
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Jigs ror Bour anp Cover 


Fic. 3. 


been deve loped are here de 


the attachments which have 

scribed and illustrated. 
Fig.-1 shows the attachment on an automatic for drill- 

fixture A 


«rews on the spindle of the machine is made with a base 


plate BR. 
plate, located by stop and adjustable 


ing the deep hole in gun bolts. The which 


base 


held 


The holt to be drilled Is placed on this 


SCTCWR, and 
down securely with the swing latch C. 


rhe base is so made that the hole to be drilled in the 


Jia ror Frame AND HAMMER 


other (. The frame is held with the strap 2). whieh i 


tightened down with the wing-nut shown 


The handle FE furnishes a convenient method of hold 


ing the jig during the drilling operation. The tools are 


hardened-steel bushings # to produce true sur 
The jig G I] 


laces mn the drilled holes. is used lol drilling 


{ 


othe r holes ae the lrame, 


/] arid 


crew 


located by a hardened-stee! hlock 


he two 


Tl Ss Is again 


forced to stop by the knurled screw J 
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the 


A’ hold down the part during the 


lateh 


° ? 
mm tne covel 


ope ration, the scTeW belhg quick-acting with 


iandle LL. 

A handle M is again provided to hold the jig conven- 
iently for the various drilling operations. As different 
sides of the jigs are feet, 
provided to produce a correct aligument to the drill-guide 


used, drilling as shown, are 
shing. 
\t A in Fig. 3 is shown the jig used for drilling the 
tube holes in the gun cover. This is held in by the swing 


. 2. the knurled nut C being tightened down to hold 


the part securely. 
It is located ly the fixed pins 2D. the screw FE forcing 
The jig F 


the piece back against the two vertical pins. 
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which is tightened against it by means of the knurled 
screw G, 

The hammer is held down in the jig with the screw 
through the cover //, which is quickly fastened down by 
means of the lever J, which is attached to the thumb- 
Handles are again provided to allow conyen- 
Fig. 5 in the center shows the 
This is 


screw A, 
ient handling of the jigs. 
jig used for drilling other holes in the frame. 
again located by hardened-steel blocks and held securely 
with the knurled screws A; the one at the forward end 
is placed through a swing clamp to permit the frame 
to be easily placed into the jig. 

The collapsible legs B are set on the table when drill 
some of the rear Is 


Inge 


the angular holes. The jig at 














ror Frame Barret AND MAGAZIN} 





BAND 


Boring SiorcuNn RECEIVER 














Bar 


Fia. 7% Macnuinina Stors 1x SArery 


is used for drilling all the holes in the bolt. This is again 
block, as can 


located by fitted pins and a hardened-stee! 


be seen from held down hy a holt 


the illustration, and 


through the swing clamp which is quickly fastened by 
As sone of the 


sub-base // with the cor- 


the lever G. as previously des ribed. holes 


] 


are to be drilled at an angle, a 


Feet are also provided to give the 


drilled, 


rect angle is provided, 


correct aligniment to the holes to be 


Jig ror Frame AND HAMMER 
The next ‘illustration shows at A the jig used for 
drilling the sid 


¢ holes on the frame. This is located by 


{ 


the fitting blocks B and held down with the three bolts 


1 the cover +3 The jig D is used for drilling the various 


This piece is located against the 
the latch F’, 


the hammer. 


oles Wn 


Nock 2 and held) securely with swine 





Fig. 8. Form-Miniuine Tor or RECEIVER 
sed for drilling the spring pin hole and hole for the 
havazihe bane, The barrel is placed into a hole Ith the 


head ( against a stop, being held with the serew D, The 
barrel is held and supported ina V-block at &. 

The two holes are then drilled at F and @ in the bar 
rel. The small jig // at the left is used for drilling the 
Note should be 
this jig is 


magazine band. taken of the hardened 
stee] plate fitted. 
the operator spoiling the jig body by permitting the drill 


to come in contact with it should the rotating drill fail 


with which This prevents 


to enter the guide bushings, 


Borina Snuoreun RECEIVER 


There is shown in Fig. 6 the operation of boring the 
holes for the barrel and magazine in a shotgun receive! 


This special fixture ot attached to the ma 


is held in a 
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Fic. 9. Prorrmine Staur Curs 1x Gun Barres 


The receiver is hela Ss a urely is shown 
The other of the 
supported in a bearing B which rests upon the ways of 


chine spindle. 


by screws and straps. end fixture is 
the machine bed at C. 

The subplate of the fixture is made with an index pin 
which enables it to be set to the two positions when 
machining the two holes. 

All the various operations, drilling, counterboring and 
reaming, are performed on the part before it is removed 
from the fixture. One of the parts before machining is 
shown at J and a finished piece at £. 

Fig. 7 shows the operation ol spline-milling the slots 


The 


A is attached in the usual manner to the machine table 


in a safety bar for the repeating shotgun. fixture 
and holds the bars to be milled by strap plates which are 
forced back by cam surfaces on the bolt B. 

The pieces are accurately located ly a projecting 
li the 


pin 


in the vertical arm: this sets into a fitting hole 


fixture. One of the finished parts is shown in front ol 


the fixture and the milled slot may be observed. 


For MILLING THE RECEIVER 


The operation of form milling the top of the receivers 
for repeating guns is shown in Fig. 8. The work is held 
in chuck jaws at A and the milling performed with th: 
form cutter B. The fulcrumed at C 


and the blocks J), of correct contour, are attached to th 


machine table is 


sides of the table as shown. 
A guide bar F£ is fastened to 
reaches under the table. As the 


machine hed and 


table 


the 


machine travels 








Fig. 11. Prorirte-MILtinc GuN FRAME 





Kia. 10. Prorite-MILLING GuN Botts 


forward and the cutter revol ruide bar follow 


the contour of the blocks 22 and the desired shape i 


milled on the receiver, 


lie. Y shows the operation o rotite milling tha 

its ina gun barrel held in the fixture by a fixed centet 
ut one end and a screw center ot at the oth The barre 

suitably supported under t machined te pre 
vent distortion. 

The guide pin B trave a » provide the correct 
ocation for the cutter © to ma e the cut The fixture 
s made with a sub-base fitted longitudinally tm the bas 
dD, 

The correct position lor th vse and sub-base is dete 
mined by an index pin w te bushings im 


the base. After one of these ots in the barrel has beet 
machined, the index pin is removed and e sub-base slid 
to the other position determined | ( ndex pin, The 
other slot is then machined m= thi irrel in a manne 
similar to that describe for tin | ot Qdne of the 
finished barrels is shown at / and the test gage at F 
PROFILE-MILLING GuN Bors 

In Fig. 10 there shown a special profiline attach 

ment on a hand miller. This is made with a cast ng A 


which has three arms and is attached to the spindle col 


umn of the machine. 

A base B is also made 
his base has a T-slot to assist in the lo 
\t one end is 


an opening ol 


which ts onto the miller table. 


ation of tures. 
Trhant hined 


milled, The 


mounted a block ¢ ch 


a contour to sult the part to tn 
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Fie. 12. Muittinac Hexaconat GuN BARRELS 
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euide pin D, mounted as shown on one of the arms, 
travels in the block and determines the contour to be 
machined. 

The part being milled as shown in the illustration is 
the bevel on a gun bolt. This is held in the fixture L by 
a strap, as shown, the fixture, which is made in the cor- 
rect angular position on the base, being held securely on 
the base of the attachment. 

As the cutter F is fed by the handle G to the predeter- 
mined limits obtained from the block C, the correct level 


is machined on the part. 


PROFILING THE GUN FRAMES 


In the next illustration is shown the operation of 
profile-milling gun frames, The correct contour is obp- 
tained in the usual manner by the guide plate and pin at 
A, the cutter B performing the milling operation. The 
fixture which holds the piece is of interesting construc- 
The frame to be milled is held down with straps, as 


tion. 
shown, which are tightened down with the handle (. This 
is attached to a screw having a 4 per inch thread. The 


screw is attached in a central location between the various 


straps. As the screw is drawn down with the handle, 


the clamps are drawn down simultaneously and hold the 


As the SCTe\ pitch Is a coarse 


frame forging securely. 
one, only a slight turn- 
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indexing that is necessary is to turn the various sides up 
as the holes are drilled. The gland is set into the jig, 
which is bored out to fit. The strap B is then swung 

















Gianpb-DriLuine Jie 


around till it hooks under the head of C. The thumb- 
screw J is then tightened, locking both the strap and the 
work. This type of jig is used in the shop of the Hydrau- 
lic Press Manufacturing Co., Mt. Gilead, Ohio. 
& 
Two Shutter-Front Dies 

The forming dies used for camera shutter-fronts by 
the Conley Camera Co., Rochester, Minn., are here shown. 
The front is first blanked out in an ordinary blanking die. 
Next it is laid in the die at the right. As the forming 





ine movement of the 


handle is necessary. 
One of the — finishe 
milled frames is shown 
at D),. h 
Fie, 12 shows the } 
milling of the hexa- f 
evonal barrels. These 
are held on fixed cene 
ters at the rear and 


screw centers at the 


front AA. Under each 
barrel, wed ves are 
lightly forced, as bh, to 


resist the cutting 














The wedges 


are then held in posi- 


strains. 


the straps as 
The various index positions ure 


tion by 
hown. determined by 
the plunger ( in the disk. 

On the inside surface of the disk is a gear which meshes 
These 


barrels and 


with gears, one on each barrel being milled, gears 
hold the 

thus rotate them as they are indexed. The ratio of the 

vears on the disk and barrels is such that one revolution 


are fastened to the chueks which 


of the disk rotates the barrels one-eighth of a revolution. 
The fixture holds six barrels at one setting, the gang cut- 
ters being spaced to suit them. 
* 
Drilling Spanner Holes in 
Stuffing-Box Gland 


By EK. V. ALLEN 


The illustration shows one of the simplest forms of jig 
for drilling the spanner holes in a stuffing-box gland used 
The gland is shown at A. Fight 
The jig is made eight 
The only 


ona hydraulic press, 
holes are drilled into the flange. 
sided, with a drill bushing set into each side. 


Two Siuerrer-Fron1 


Dies 


munch descends, the blank is formed as shown at A. 
Further movement of the punch compresses the strong 
plate B, and the 
and D) are bent up at right- 
angles, one of the pieces so bent being shown at 
Kk. These turned-up edges are then bent inward to 
form a channel, which is done in the die at the left. 
The piece to be formed is laid on the center-piece F and 
the punch @ brought down on it. 

This punch is spring-backed, and under proper pressure 
recedes sufficiently to allow the two beveled pieces /7 and 
T to descend far enough to force in the slides J and K. 
These slides turn the edges of the shutter-front over the 
outside of the punch, which carries the piece with it as it 
rises. The piece is removed from the punch by sliding 
it off toward the front, and when so removed looks as 
shown at L. The springs used to force back the sliding 
forms of the die as the punch rises are shown at M and 
N. The slides are, of course, beveled on the outer ends to 
correspond to the bevel of the pieces on the punch blocks. 


-prings underneath the edges in 


contact with the parts C 
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Properties and Selection of 
Lubricating Oils 





wilh the action oO; a lubr 


SYNOPSIS 
cating oil ina bearing, the properties and qualities 
stated. These 

Thi 


adulterating of oul Ls ‘ rplained and prese nted in a 


Sfarting 


of he Connon oils are include min 


eral, animal and Ve qetabl oils. hl ndina and 


conve nient table. Finally. i achine hearings are 


classified into four groups an / suggestions are 


} 
j 


given to aid in selecting a suitable oil for each. 





There is a great difference in the lubricating power of 
different 
buy oil that will keep us running without loss through 


oils. Ordinarily, we are contented if we cal 
There is a large range 


Almost 


any oil supplied in large enough quantities will keep a 


stoppage on account oft hot hoxes. 
of oils and methods of oiling that will do that. 


hearing cool, provided there is room enough around the 
shaft to let the oil in and thi h to 


keep it out. 


not enoug 


pressure Is 


As a rule 1th @ That hine shop we have a lithe ulty that 
. 


is not met with much elsewhere, that is, our shafts run 


slowly. Experiment has shown that a film of oil will 


not reliably form at a rubbing speed less than 100 ft. 


per minute. A 2,',;-in. line shaft at 150 rp.m. is just 


on the verge, but more are running slower than faster. 


Countershafts, as a rule, have a surface speed of less than 


100 ft. per min, and machine spindles often still less. The 
notable exception is grinding-machine spindles, where 


the speeds are all sufficient to form the film of oil, but 


where the fit must be so close that there is little room 
for the lubricant. 
When the oil film. does not form, there is the always 


present danger that the metals of the spindle and beat 


ing will come in actual contact and, instead of having 


the friction of oil on metal or the shearing in the oil it 
self, we have the friction of metal on metal alleviated by 
whatever oiliness or greasiness may come from a little oil 
held in the metal. 


Iron holds considerable oll 1) 


In such cases it is probable that cast 


Its pores, while bronze and 
babbitts are more or less greasy themselves, and thus have 
lubricating qualities of their own. 

This difference in action of oils according to whether 
they form films—in which case their viscosity is of great 
importance—or whether they lubricate by that undefinable 
hut well understood attribute of greasiness is one which 
helps decidedly in making confusion general among th 
The disagreement is so 
facts that what fol 


the reader in the leht of an at 


makers, venders and users of oil. 
sreat and so little based on scientific 


lows must be taken by 


tempt to sort out from which oftentimes are 


founded on superstition or habit, some things that may 


opinions, 


possibly be true. If later they are confirmed or disproved 
| their add 


by scientific consideration will 
somewhat to the sanity of our selection of oils. 


investigation, 


The nearly universal custom of the oil purchaser is 
to send an order to some manufacturer or dealer, who 


has previously given good service, for a barrel of machine 


made 


or cutting oil, without further specifications. Bids 


Kish 


to one of the Kastern armories re ently showed quotatio 


Allo 


Span ific ation, whi 


for cutting oil ranging from 18 to 50c. a vallon. 
them would probably come inside the 
was simply for “cutting oil.’ On the other hand 
few concerns that do partially specify what the 


For 


2 per cent. cottonseed 0 | al dl 40 Dey 


wre a 


want. example, a large user of screw machines bu 


“mineral oil, 


cent 


without specification as to whether the mineral o 


any 


sOmMmecCwWHeTre II iM tween, | 


shall be all tar, all kerosene, o1 


lubricating oil are even less definite. One ma 


ers of 


specify all mineral oil, another mineral oil with a certair 


percentage of lard oil, but not giving the quality of either. 
MINERAI 


vet it i t 


(OILS 


Mineral oil as we his country is the 


that comes from crude petroleum between the last of thy 


kerosene and the first of the paratlin. OQnilv about 6 om 


cent. of the crude petroleum is usec as lubricating oil 
Some oils run much higher and, of course, some muc! 
lower Some oil can be used for lubricating purposes 
with almost no preparation, while another only vields 
a small amount no matter how carefully treated. The o 
as It is distilled is of a reddish color, owing to the carbo 


(tar) contained in it. In that state it is known as “dark” 


oil o7 “red” engine oil. If the me reenitage Of tarry matte! 


is high, it may make the oil act like the vegetable oils an 


cum in the bearings: if there is not enough to cause that 


effect, it probably does no harm. The “pale” oils are mack 


Dy filtering, or in some cases by 
] 


treatment with sulphur 
The fil 


vidently i 


acid, which is later removed by means of soda 


tering is the more expensive process and is ¢ 


better favor among pure Hasers - ere Is not, howeve r. an 


ery great reason to suspect mineral oil of acidity. That 


is the common fault of animal and vegetable oils I’ 
very palest, the “water w te” olls, are filtered som 
10 times, which produces an oil that does not belie its 
hame, Naturally, the more ti s filtered, the more t 
customer pays for it. The various grades of oil are sol 
according to color and specifi CTAavity They are usual] 
compared for flash port and viscostt none of w 


have as definite a connection with lubricath 


properties 
as the user 
lightest oil 


power might 


gravity ol 


His il put 


lubric atiot 


lest 


used for 
0.930. 


My 


OSS5 to 


about O.S865. the hea about 


commercial range as usualh 


0.907. 


quot cl Is Trom 


the latter running about three cents a gallon higher 


} 


than the former. 


VISCOSITY 


The comma Test for costIty is TO Take n sample 


ottle of oil, turn it upside down suddenly and note how 
fast the air bubble travels upware Another is to drop 
it through a glass tube like a fountain-pen filler and se 
how many drops a minute will pas Both tests are com 
parative and should only be used in that way. The Lem 


oils compared should re thy Same. If nl 


the best 


perature of thy 
oil salesman ts hard pressed for reasons why his is 
oil, he will usually resort to this matter of viscositv. am 


with some semblance of fairness, for his prices invariably 
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go up as the viscosity increases. The world is divided 
between two classes, those who buy the lowest priced voods 
because they are cheapest, and those that buy the highest 
priced because they are cheapest. An oil salesman goes 
If he neglects the others it is because 
they are negligible in numbers, 

Oil that ran as freely as water would do little good in 
It is necessary that it should have two qual 
One of for 
shafts and bearings, The 
viscosity test shows something about its ability to hang 
That 
can be tested in a very crude way by oiling a sample and 
then trving No one can wholly wipe a good 
oil from cast iron or steel. The palm of the hand will do the 


equipped for both. 


most places. 


sticking to metals such as are used 


the other of sticking to itself. 


ities: 


together, but nothing about its sticking to metals. 
to wipe it off, 


hest, but that is oily in itself so that it cannot do a clean 
job. The oil ean only he wholly removed by washing with 
Soap, TE it ds animal or vegetable, or with gasoline if it Is 
mineral. 
There ts 


Viscosity test. 


creat difference of opinion on the value of the 


that it is sufficient and 


Some mamta 


that oil for every can be obtained by proper 


blending of mineral oils of different specific 


purpose 
vravities 
Others contend that the admixture of animal and mineral 
oils is desirable to increase the apparent oiliness, particu 
neither side has the 


larly at low speeds. Unfortunately, 


results of tests made under circumstances that are com- 
parable with which to uphold their positions. 

There is one thing that should be noted: Any spec ifie 
gravity or any VISCOSITY can he cot by mixing some very 
undesirable oils, so these tests do not have value except 
in so far as they are backed by the reputation of the re- 


finer. 
ADULTERANTS OF MINERAL OILS 


Some of the adulterants in common use are: 

Rosin Oil—This is distilled from rosin, which in turn 
comes from turpentine. It can be refined readily until 
its color is such that it can be added to mineral oil with- 
out much danger of detection, except by a chemist. It 
has no lubricating value at all. 

‘ollonseed Oil and Maize Oil (Corn Oil) 
adulterants in lubricating oils, but hardly can be called 


These are 


that if used in cutting oil, as they have very great cool 
Ing power, All of these add to the weight and Viscosity 
of the oil to which they are added, so only a comparative- 
ly small amount is needed to make a light oil correspond, 
in those two respects, to a heavier and more expensive 
one, 

To those who believe in using a clear mineral oil for all 
purposes of lubrication, the addition of lard, neatsfoot, 
sperm, rape or any of the other expensive and high-grade 
tixed oils appears to be But to those who 
would possibly prefer the use of the latter oils, if they 
The 


one original and never-to-he-forgotten lubricating oil is 


adulteration. 
did not cost so much, it appears quite differently. 


sperm oil, taken from the head of the sperm whale found 


in Southern waters. The arctic whale, which is not a 


sperm whale at all, gives an oil which is known as arctic 
sperm oil. Chemists cannot this from the 
other, but it sells for a considerably lower price because 


distinguish 


its color is different and it is not from the original source 
of sperm oil. It is of about the same specific gravity as 


the lightest of mineral oils, but it will successfully lubri- 
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cate much heavier machinery than can be safely run with 
those light oils. 

Rape oil, on the other hand, has a specific gravity of 
0.915, which is heavier than any mineral machinery oil. 
Yet it is a good loom oil when mixed with a considerable 
Just now it is so high 
in price that not much will be used. It is made from rape 
seed, grown largely in Russia and refined in Holland. At 


percentage of light mineral oil. 


the present time it is quoted at about $1 per gal., as are 
also olive, castor and sperm oil, though under normal con- 
ditions one would not be willing to pay nearly so much for 
any of the vegetable oils as for the sperm. Lard oil, 
which we make in this country in large quantities, is also 
extremely high, and will likely stay so as we progress as 
a manufacturing nation, the price being determined by 
the ratio of our demand for hogs to eat and to furnish oil 


for our machinery. 


Viscos-| Flash 
Specific) ity at Point, Light Medium Heavy 
Kind (Gravity! 100° F.| Deg | Mineral Mineral Mineral | Cylinde: 
Light 0. 860 27 340 Mixes in any pro-|Will mix 
Mineral to to to portion | but ere- 
O.S75 so 360 ates un 
Necessary 
Medium | 0.875 14 380) Mixes in | Mixes in | frictior 
Mineral to to to any pro any pro- 
0. S00 17 WH) portion portion 
Heavy 0 890 17 WM) Mixes in any pro 
Mineral to to to portion 
0 910 sO tu 
Cylinder 0.900 350 500 Will mix but creates unneces 
(Mineral) to to to sary friction, as the cylinder oil 
0 905 900 550 does not lubricate except at 
high temperatures 
Sperm 0.875 Adds lubricating value without Unsuited 
to 35 making more clearance neces- wher 
0.885 sary heat is 
- met 
Lard 0.910 Adds lubricating value, but ex 
to 60 cept in small quantities gums 
0 920 badly 
EE 
Tallow 0.910 175 |Used up to 
to 65 to 25 per 
0.915 soo | cent 
Rape 0.910 Adds lubricating value, but cost Unsuited 
to 35 is excessive; is apt to gum ex-| for use un- 
0 915 cept in small quantities der great 
_ heat 
Olive 0.915 
| to 60 
0 920 
Castor 0.960 Will not mix unless also mixed 
to 270 with lard or tallow | 
0. 970 | 
Cotton 0.920 Adulterants only, if used in lubricating oils 
and corn to | WW 600 Of value in cutting oils 
0.830 
Rosin 0.960 
to ) 
1.000 


MIXTURES OF LUBRICATING OILS 


All the oils, except the mineral, have two features which 
the advocate of the use of mineral oils exclusively does not 
ever forget; they gum on exposure to the air and they 
All have the 


less degree, of oxidizing 


cause spontaneous combustion. seed oils 


same tendency, in greater or 
as linseed oil does, In paint this is a necessary attribute, 
as otherwise it would never dry; for lubricating purposes 
They can, however, be used 
oil this 


Spontaneous combus- 


it is extre mely undesirable. 


mixed with mineral or sperm and not show 


quality to an objec tionable extent. 
tion is due to the decomposition of oil or its oxidization 
when spread thinly over inflammable material such as cot- 
ton waste. Lard oil, or any other of the fixed oils for 
that matter, is therefore objectionable in a cotton or other 
textile mill because it is impossible to avoid getting it on 


the lint which fills the rooms. On the other hand. the 
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mineral oils stain the goods, and it is Impossible to avoid light mineral oil, say of sp eravitv of O.8T0. will 
some lubricating oil falling on them. Vegetable oils the work without any mixture of other oils. If it does 
will wash out, the mineral oils will not. The very clear eem to quite fill the bill mall addition « perm « 
est, “stainless” mineral oils make a colorless stain, but even if it does cost something. oueht to help. The « 
one that is apt to show as the goods age or when they SIV mineral-oil man woul isc a little heavier o 
are dyed. A mixture of 20 per cent. of animal or vege tif vou do it is probabl t the expense of a wast 
table oil with a light, pale mineral oil will be stainless power. At the quotations of 13l4c. for light miner 
in the sense that it can be washed out, and since mit and 90¢. for sperm. a mixture of 20 per cent. spern 
eral oll can be loaded with as high as 50 or 60 per cent. o SO per cent. mineral costs o1 29. a gallo 
vegetable oils without endangering fire, it is possible in) not unreasonably ch for lubricati light ma 
this way to get a satisfactory oil for textile mills. It whi requires Vi small quantities. This oil. eit 
should, however, be noted that there is no more avre the straight mineral or the mixture, will Ot stan i! 
ment on these proportions than on many things that seem msiderable pressure nor will it form mu of a 
miely should have been settled long ago. At least one au at low specds Its film as it is allowed to flow out on meta 
thority that should be reliable gives a mixture of 75 pet about one-fifth thousandt thick, whi Wo 
cent. rape oil and 25 per cent. pale mineral oil as th make it likely that a om lf thousandth inch clearance 
one suitable oil. Sperm oil is like mineral oil in that it or the difference in diameter between the spindle and thy 
is not hable to spontaneous combustion and is not likely bearing, will be. sufficient Anvthine which must ru 
to gum to any objectionable extent. It is simply too closer than that must depend on the metal of the bea 
expensive to use. ng and what lubricant its pores can contain. For « 
Gumming of any of the vegetable oils can be reduced to ample, if it is to be a spindle for a high-speed sensiti 


aun extent that makes them usable by the mixture of 30 drilling machine, it must either run in babbitt or bronz 


or 40 per cent. mineral oil, provided the latter is not so earings, or it must depend on the openness of cast Lro 
tarry as to have a tendency to gum on that account. to absorb oil enough to keep it 1 
: Having an oil for extremely |i t high-speed work, thr 
Tue Fruasu Pow nant diclaien coon well he these mumiesens bectiom © 
The flash point of oils is another feature that is made un slowly, have abundant clearance, can be easily lubt 
a great deal of by salesmen, Inasmuch as no oil is likely cated, car oO appreciab TT in at slow « 
to be offered the flash point of which is dangerous undet moderate speeds This ineluce nial countershaft 
ordinary conditions, it is of relatively little direct im most feed shafts, many machine spindles where the wor 
portance except in the case of cylinder oils which must t, and in general all parts of mechanism where mo 
work under high temperatures. Gas-engine oils require tion Is transmitted rather than powe1 For such bear 
a high test in this particular, If the high flash test wer a dark, medium-weight mineral oil is suflicient without 
the determining factor for lubricating oils, then cottor admixture of animal or vegetable oil It is possible that 
seed oll would be all that we would need for its flash point some of the cheaper adulterants may be used to advantag 
is over 600 deg. F.. against a little over 500 for eylindes though it would be better if me ould be trained to bi 
oils and 350 to 400 for ordinary mineral lubricating oils. ~paring of oil in cases where it is not needed in large qua 
Perhaps the best feature about the flash test is that it is tities, rather than that the oil should be adulterated t 
harder to duplicate In making up a mixture of poor oils ave its cost 
than either the specific gravity or the viscosity. That is. \ horsepower costs, the country over, an avera 
if after a certain lot of oil has been found satisfactory something like $25 per veal 0 onl and of | t 
the flash point is determined and specified in future lots, lant averages to develop a hundred horsepower it 
it will make it very difficult for the seller to duplicat ost $2500 a year. To save a quarter of that, or $62 
it with adulterants. A high flash test is apt to go with +s not at all impossible if time and patience are put int 
high VISCOSITY, hut does not necessarily do so, trying out oils for different uses Phe total lub l 
The flash test may be made in a rather crud Way, bul oll bill in such a shop Wi v” about SLOO, even thoug 
vne good enough for ordinary use, by heating a few ounces the price per gallon of some of it seems rather | 
f the oil slowly over a Yas flame or in a sand bath, keep If adding another $50 to that price will save the ¥625 
iny watch of the temperature and trying the surface eve Ir it will leave a net saving of nearly two dollars a da 
ew minutes with a flame of a match or another small gas do not remember meeting mal rhe mooare tryit I 
jet. When a wave of flame is seen to flash across the su make a living out of a shop of that e but would appr 
face of the oil the reading of the thermometer eives tli clate an increase of $2 a day t r incon So we will 
flash point. It is about the only test that a user car assume that the owner will not purposely adulterate t 
make with any degree of satisfaction to himsel! oil for any purpose, even though he may think that it w 
. ah , stand i 
Piik SELECTION oF O11 Another class of bearings comprises those of th 
Now for the actual selection of oil for every-day us <pindles of slow-moving machines, like engine lathes, t 
First, it is safe to assume that the lighter the oil, the less slower shafts of planers and shapers, planer and shayw 
the waste in friction, and the less the cost of power pro ways, ete. These require an orl that will not only we 
ided, the lower the expense due to wear and to hot boxes. well if the speed is high enough to form a film (it is o1 
It would be advisable to divide the different bearings na few cases that it is). but can carry fairly heavy load 
ahout the shop into a number of classes, depending on the ay, above 70 Th. per sq.in 
umber of men ¢ mploved and the class of WOrkK done, The or These hbeariies the oil should be thr lig test min 
livhtest, high-speed mechanism should b put in the first eral oil that will answer at the liehest speeds of thes 


class. The chances are that it will be found that a ver hafts, plus some other oil that will add the necessary 
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reastness for conditions when the film is broken down. 
\lost of these bearings start up cold. after standing long 
nough o that the spordne le se ttles down through the oil 
till it rests metal to metal on the hearing. Kach time 


ile I) 


a bearing starts up there is a short pe riod, part ofa 
revolution in many cases and several revolutions in others, 
when the two metals are in practical contact and when 
cutting may easily be started, unless the oil has this qual 
itv of greasiness and the te ndeney to stick to the metals of 
hoth box and shaft. The 
can obtain this by using an admixture of the more tarry 
though 


mineral-oil man will say that he 


or heavier bodied oils. He doubtless can do this, 
the man on the other side of the fence will always say 
that he can obtain the same results with much less loss in 
friction by using the animal or vegetable oils, like sperm, 
and lard, according to the price at which 


rape, tallow 


they are selling. 

For high speeds with considerable pressures, such as are 
lound in electric motors, a still heavier mineral oil, say, 
eravity, the 
bodied animal or vegetable oil, preferably sperm, makes 


hear ier 


around O.880 with addition of 3 
a good combination. This oil, even if made up with sperm 
oll at the should little 


val: not a prohibitive price if it produces the re 


present price, cost only a over 
Oe, ym 4 
sults expected. 


TaALLow On 


manv of the | 
blended ol! call 


Sub yen { Is 


Army 


ye reehtave oft 


Sine nited States pectiications 


hor lor a tallow oil, a 


word on that not out of place Lard and tallow 
s ana hee Ves or, 


heef fat Is 


are the fats surrounding the bellies of hog 


tt mutton tallow, of sheep. ‘Tallow oil from 


very similar to lard oil, except that it is lower in price and 


quality. The great danger in buying tallow oil is that it 


thay not have been made from fresh tallow, the animal 


may not have heen fed Ol the proper food to make a cood 
It lends itself freely 
Tallow 


adulterated. 
little danger of 


tnllow, and it may be 


to adulteration with detection. 


is the base of the best white soaps, and in the form of 


oap is used as an adulterant for mineral oil. If a 
large enough percentage of soup) is added to the oil it be 
comes a grease, of which something will be said later. 


(;KREASES 
For extremely heavy work, especially when accompanied 


hy heat, tallow (not tallow oil) or yrease is necessary, 
Rolkng mills .for hot rolling are lubricated by means of 
tallow pressed against the neck of the roll ly a weight. 
Cold-rolling machinery has lately been successful using 


roller bearings which, in common with most other ball 


and roller bearings, are lubricated with a mineral grease. 
(irease is a word that covers a multitude of sins. Gener 
ally speaking, a grease is any kind of mineral oil that has 
heen thickened with any kind of soap until it is of the de 
eree of solidity that the manufacturer desires. 

A reliable greidse can be made by taking a good cylinder 
oil and dissolving in it a tallow soap. It will cost more 
than many greases with highly ornamental names, but it 
will contain nothing but lubricant, while the grease with 
the fancy name may be made of material that the pur 
if he 
it. ~The cheapest adulterant is water, which is used to 
As this method 


chaser would not use under any conditions, knew 
dissolve the soup before the oil is added. 
is an excellent way to make a cutting compound, it ts 
obvious that the water does little beside swell the volume 


of the grease. 
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No atte mipt has been made in this article to go into the 
chemistry of oils, nor into tests which can only be made by 
tests 
made on various oils under their trade names. 


a chemist, nor into mechanical which have been 

About all a machine manufacturer or user can do is to 
hury oil guaranteed to be of certain mixtures and try it, 
heginning with a light oil and working toward the heavier, 
wdding animal or vegetable oils according to price until 
an oil is reached which proves safe. He can then find 
out the flash point and use that as an additional safeguard 
when he buys future supplies of oil from the same specifi- 


cations, 


Die Mold for Making Bearings 


By Turopore H. Hermanson* 


The illustration shows a mold for manufacturing die- 
cast bearings. The mold is made with a cast-iron pedestal 
A which is accurately bored to suit the spindle or plunger 
B. This spindle is held in position by the two nuts @. 
A tension spring D, located in the counterbore of the 
pedestal, rests against the upper shoulder of the turned 


spindle. The lever # is fastened to a lug of the pedestal 

















Dik Monp vor Making BEARINGS 


at F and is forked across the spindle, the pin G connect 
ing them. The upper end of the spindle is tapered, th 
split bushing // fitting over it. 

\lor 1) 


which is made in two parts, is fastened to 


CONSTRUCTION O1 

The die -/, 
the upper end of the pedestal I) the bolt AU and fits |x 
tween the spacing bolt 1. When peuring, the die ts 
clamped with the lever M and the gate cut off with the 
lever N. 
T'o remove the cast bearings from the mold, the lever / 
This draws down the spindle B, which, 


The peuring is made through the trough 0. 


ix forced down, 


in turn, pushes down the wedge, allowing the split 


bushing to close, The die is then opened and the cast 


bushing may be removed, The CONSTrUE tion of the weds 


and die may be observed from the sectional view. 


*Superintendent, Epping-Carpenter Pump Co., Pittsburgh, 


Penn. 
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Am Automatic Single-Purpose Gen- 
erator-Body Machine 


By Eruan Viaus 





. : , 2 
described as the 


SYNOPSIS —The 


one of ils kind ever built and was originally di 


niach ine 
siqned lo finish small generator hodve S com ple le al 
One sé tlina. Tt Has @ ree ord of about 70.000 hodwv S 
and has given comparatively little lrouble in spil 
The 


sive UNE of bic Ne le chains for drive s Ls an wncon 


of ils SCE mingly COM PlLer mechanism, erten- 


mon fe alure. Some of the original ope rations hai 
eliminated and. the 


ism remove d, hut othe rwise 


heen rorre sponding mechan- 
machine is running 


as it was originally made. 





The single- machine built by the 
Dayton Electrical Manufacturing Co., Dayton, Ohio, for 


machining small generator bodies has many interesting 


automat 


DUT 
i i 


mechanical features. Though this machine has been in 
successful operation for several years, this is the first 
time it has been illustrated and described. 

The type of renerator body hia hi ed is shown I ie, 
drilled at A, B,C, D and 


G and J/7 and on lot 1 


hol s a’©e 


1. In each hody five 
i: three plac s are bored at F, 


illed al Ss Th 


day. 


110 


se \ 


machine will finish an average of 


parts pel The machine was first designed fol 


ral more operations than it now performs—it was made 
to mill the base. to tap the setscrew hole. to drill the pin 


Whatever 


removed was taken out as the 


hole for the eover hinge and to ao other work. 


! echanism that could be 


were eliminated, whicl for 


Various operations accounts 
the missing gears, cams or other parts which will be noted 


in the illustrations. 
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Fig. 2. Tue Macuine rromw tur Rieut-Sipe Front 














Fic. 3. Crose Vrew or Some or THE MECHANISM 
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Fig. 4. A Generaror Bopy iw Pract Rig. oO. REAR DriLLiInc-SpINDLE MECHANISM 

A right side front view Is shown hi Kie, 2. No at- signed for several additional Operatlolis, The lever I Is 
tempt will be made to deseribe all the movements in de used to throw in the clutch for the gear drive of the ver 
tail, but the principal ones will be briefly outlined so as to — tical boring head after the latter has been run down into 
vive a fairly clear idea of its operation. The Geneva the work by means of the hand-lever J. The boring 
movement A and / gives an intermittent motion to the pindle drive can be easily traced through the gears at the 
cams Co and JD. These cams operate the sliding racks 2 top of the machine. The chain A’ drives the drill spindle 
and F, which in turn rotate the pinions G and // and in the slide previously referred to. The milling-cutter 
through them move the drill spindle and the milling drive is through a chain at the back, which will be shown 
cutter slides on this side of the machine. If this seems — later. 
more complicated than needed, the reader will bear in In Fig. 3 the vertical boring head and some of the othe 
mnind the previous statement that the machine was de mechanism are shown in more detail. The lever A, the 




















Fig. 6. Rear View rrom Rieut-Hanp Enp Fic. 7. Rear View rrom Main Drivine Enp 
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year segment and the rack by which the vertical slide is 
operated are clearly shown. At P is the right-hand drill 
and at C the milling cutter, the slide of which feeds down 
diagonally. D) and # are the jaws for clamping the work. 
These are operated by means of the harndwheel F. 

In Fig. 
The drill that operates on the left-hand side is shown 
at A. The slide carrying this drill is worked in an e1 
tirely different manner from the one on the opposite side. 
A camwheel B works between the two steel rollers C and 
D, which are fastened to the bottom of the slide. This 


t a body is shown in place between the jaws. 


vives a very simple movement which could not be used on 


the opposite side on account of the Sper ial slides. 


Tue Rear or tue Macuint 


the flange 


The method of operat- 


The three holes for the setscrew and two 
holes are drilled from the back. 
Ilere the two flange 
The setserew drill 
All three are driven 
simultaneously through spur gears from a central spindle 
The chain D 
lead screw, and « n-operated clutela 


The chain # 


spindle through the bevel gears F’. 


ing the spindles is shown in Fig. 5. 
A and BR. 


spindle is below and between these. 


drill spindles are shown at 


operated by hevel vea4rs from the chain +4 
the 


' 
slide 


operates 


work the reverse clutch. runs the milling 


A rear view of the Ilere 
through spur 
The 


means of which 


machine Is shown in Fig. 6. 
the main drive pulley is at A. From this, 
uid bevel gears, the various drives may be traced. 
cam 6 operates the sliding rack C by 
chain D drives the 
right-hand drill spindle first referred to. The chain 2 
drives the left-hand drill spindle. This last is better 
Originally, a revolving turret F, 
The vertical-spindl 


the vertical spindle is fed down. ‘The 


shown at / in Fig. 7. 
] 


carrying several tools, was used. 


clutch lever is shown at G. 





7 a ea | — 
in 7 - o 70790 aA | | 
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TURNING FIXTURE FIG.4 


HOLLOW MILLING TOOL 
TooLs POR 


MACUL 
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Welvlis upproximately 000 Tho: Is HA, 


ft. in height and covers a floor space 544x6 ft., including 


the olfsets of the base. 


Tools for Machining a Bracket 
By Anperr Peres 


The process of machining the bracket shown im Fig 
1 included the following operations in_ th Sequence 
viven: Annealing: setting or laying out; turning ends to 
0.555+0.001 in.; milling faces to 8, in.: drilling four 
holes to suit 3g-in. U.S. S. thread; kevseating Vex gx 
in. long: tapping the four %-in. U.S. S. holes. 

For the first operation hot he special Was needed 
For the second operation, setting the bracket, a fixture 
was made with the same location points and stops as the 
turning fixture and was mounted on a plain plate. The 
ends of the bracket are gaged with a lip gage with a 
tongue sliding in slots and pu r avainst a stop. 


The turning operation was accomplished on an en 


rine lathe with the tools show) igs > 3. 4 ana & 
Che fixture, Fig. 2, consists of a baseplate lf and ar 
dlexing top B, with the hole ( and the plug DL. The 
part to be machined is held by the clamps /. The lock 
nut # holds the upper part securely in’ position. The 


base Is « lamped on the cross-slide with bolts in the usual 
lhhanner, 
In Vig 


tour tools 1. B. ¢ and D are inserted 


The 


tools (' and 


>is shown a faceplate with a round turret 


D are shown in detail in Figs. fand 5. A balance weight 
Pand ai dicating pin F are also provided, 
The tool A is a center and chamfering tool: the tool 
B, a hollow mill: the tool ¢ box tool with a shearing 
cut; the tool J, a double-facing tool. The tool shown 1n 


{ yy . 
5 \ 
¢ y ‘ 
, \ 
~ M -\\ 
. 9 “8 \ 
C A \Vla 
| ) J 27 
— J . ij } 
4) 
F ] «¥ “4 pe / 
ras) 
\ 2 ae 
| \ xq 
- OU 
\ 
FiIG.3 
FACE PLATE - 


FIG.5 ig A 
DOUBLE FACING TOOL 


ING A BRACKET 
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Fie. fois of the shearing-cut type with an adjusting 


screw and a hardened and ground pilot bushing A. 
Fie. 5 is a double-acting tool 
A and a pilot-bushing bracket 


The facing tool shown in 
with a swiveling tool post 
BR. It operates in the following manner 
the The tool held 
tneans of the lever C acting against the stop pin D and 
The cutting pressure from the tool 


when facing 


l) position ly 


short ends: rest is 
the coil spring i. 
Mis taken up by the face G against the end of the facing 
tool /7. When facing the long end, the tool F must be 
out of the cutting line, as otherwise it would mark the 
rod 


linish-turned en This is accomplished with a 
by knocking the pin J through the hollow spindle of the 
lathe against the plunger A, which throws the lever (C 
out of position so that the coil spring swings the tool 


This arrange- 


post A out of line on its bearing pin JV. 
ment enables the machine hand to do three operations 
without stopping the machine. 

The wear on the tool F is taken up by adjusting the 
NV, the wedge O and the setscrews. 


above the center line 


~ TOW 

The milling of flanges to %4 in. 
is done on a horizontal milling machine with a gang 
for machining 15 


V-straps 


the fixture being arranged 
The fitted 
sunyad lamping straps on the top and each side which hold 


of cutters, 
pieces at atime. fixture is with 
the brackets securely in) position. 

Mor the next operation two holes are drilled at a time 
on a multiple drilling machine. The keyseating fixture 
ix also of a standard design fitted with stop gages, and 
one wedge against the longer flange to bring the kevway 
square to it. 

The last operation, tapping four %-in. U.S. S. holes, 


ix done in the usual manner on a drilling-machine at- 


tachment. 


Foremen’s Letters--Speeding 
Up 


Dear Entropy: Hope you will pardon my delay in 


answering your last letter, but Mr. Hampden has been 


keeping me busy night and day. You know that 
book I wrote you about? Tle has not said a word 
about it since. TI have read it some, but T do not 
see much that we can do except in the way of get 


ting smali tools. I struck him for some standard plugs 


and rings, but they cost real money and lhe 
see it. Then TT. tried Swedish 


and he thought quite favorably of them until he figured 


could not 


him on some gages, 
what they came to by the pound, and then he refused to 
listen to it. Thought they ought to sell around 10c. a 
I finally got 
and we are getting ready to do some of our work to mil 


pound, him to get some reference gages, 


crometers. T have one man tool-making most of the time 
now, or rather putting tools in shape, and he is getting the 
hand reamers so they will cut, and cut to size or a shade 
over. T talked the thing all over with Mr. Hampden, and 
he agreed that it was worth while to have our holes reamed 
to a size and kept there, if for no other reason than to 
make it easier to make repairs. If I can get my reamers 
rivht, that is all I ask. 
right, and then I can get the shop on a paying basis pretty 


The rest will have to come out 
SOOT. 

I euess you were right. The old man has money stored 
away somewhere. I board at the same hash shop with the 
paving teller up at the Mechanic’s Bank and he says that 
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anything the old man says goes up there. Ile carries a 
big balance and he never lets a cash discount get away if it 
only nets him five cents. And the stuff we send out has to 
be all right. When I saw some of the bills he sends out, 
I could see that he could afford to have us spend quite a 
little time on the jobs, but I should suppose that he would 
find so much competition that he could not get any work 
to do. TI asked him about that and he said, “Lord bless 
vou, boy, they all try to get the jobs away and they all 
vet them away once, but the jobs all come back again.” 
You remember those old duffers I wrote you about ? 
[ have been trying to speed them up a bit, but I went at 
it pretty High-speed steel had never filtered in 
here up to my coming. They had heard of it but they 
knew they couldn’t finish work with it, and these people 


Casy. 


never put any stock on just for the sake of taking it off 
again, so they could not see any good in it. I put some 
in, but I warned them that I did not expect that they 
were going to speed up much because | suspected these 
scrap piles that they call lathes would not stand it, but 
what I hoped was that the tools would hold their edge 
long enough so that it would be a paying investment just 
on the time saved in grinding. It has worked out all 
right. By around little 
one man one brand of steel to try, and another man a 


volng while and giving 


every 
different one, I have them racing: each one swearing by 
his brand of steel. If there is anything left of some of 
those lathes a month from now I miss my guess. 

There was a lathe salesman in here the other day, and 
| put it up to him that we needed just one lathe in this 
dump that would make these old ones look so sick that 
the old man would melt them up. I showed him what we 
were doing, but he got cold feet and said he did not know 
as he could do such a great lot better. He is going to 
come in next time he is around and let me know whether 
it will really pay us to have what he calls the best lathe 
on earth. 

| guess I am going to get some vood out of that red 
head. Ile tried all manner of tricks on me for the first 
few days, but I did not see any use getting sore, for they 
were so childish that it seemed like taking candy away 
from a kid to fire him. After a while he got sick of it. 
and L told him that if he really wanted to buckle down 
and earn some money, T would figure out a piecework job 
nickels extra each week that he 


and let him make a few 


worked most of the time. He was anxious to try it, so | 
told him that I was going to assume that he had been 
doing two-thirds of a day’s job up to that time and fix a 
piece rate accordingly. I did it, 
some extra the first day and now he is piling up enough 


and he began to make 


so he probably will buy a farm and quit about next spring. 
Anyway he is not bothering me now, except to give him 


tools to work with, and that is some relief. The old man 


ix vetting a little worrisome about the way he shows up 


on the payroll. 
Well, so long, 
JIMMY 


x 


The total production in the United States in 1913 of iron 


ind steel galvanized sheets and of articles which were formed 


or stamped from iron or steel black plates, or black sheets, and 


ilvanized after the completion of the forming or stamping 


process, amounted to about 1,961,080,107 Ib. The total pro- 
duction of galvanized sheets alone amounted to 1,811,752,565 
Ib.. while the production of articles formed or stamped from 


or black sheets, and galvanized after 
amounted 


iron or steel black plates, 


the completion of the forming or stamping process 


to about 149,327,542 Ib 
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An Interesting Drill Jig 


The pair of tally rings shown in Fig. 1 are made so 


that when the ring -f is fixed, the ring B may be turned 
the shoulder on the supporting arbor to 
Both 


humvers are 


between it and 


bring any two numbers into line. rings are nune- 


brought 
yolt 


! 


view of the 
ring B, which enters a shallow hole in the Thus, 
hole, the ring 1 
To fix the 


bered alike, and when the desired 


together, the loose ring is held in position by a spring 


contained in the hole shown in the sectional 


ring .4. 


while the ring / requires but one bolt 


must have one for each number of the ring. 


ring A to the arbor, one hole is drilled radially, as shown 


at (, into which shoulder-screw projects, being tapper 


om \ 








FIG.1. THE RINGS TO 
BE DRILLED 








FIG.2. THE JIG USED 


Ax Invrerestixne Drinn J1e 


arhor Vhs radial holes in w 


used lo 


rites thre rine i} iS fj 


VOrve 1 tonn desrred pOstoron 


i pin may be 


The ritivs are a serew- Tachi mrodue ana the nun 


vrs are rolled in. Up to this point the rings are all alike 


One-half the lot is then drilled to wake the ring .t and 
the balance for the ring 7, 

The jig shown Fig. 2 was designed to drill bot! 
rings, combining in one of the three jigs previous! sel 
for the purpose—one for each ring to drill the bolt holes. 


and a third, provided with an indexing arrangement, for 


the radial holes. 
The illustration shows the jig with a blank 


Tol drilling to produces the 


1 clamped 
n place, read 
The blank Is 


ig boy ana positioned ica) thy 


centered 1) thr shouldered set 


volt holes spring 


’ } j > sl 
locator (°. the pomt ol whiel enters hex mressiayl 
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LOUTUTT NMA PRA ETA ante: 


te 





TTT ELL uanneuat 


of the sunken number. As the two rings A and B (Fig 


l ) must be drilled irom Opposite sides lol the spring Ipolt. 


the number Il was selected to register from because it 


offers a straight line, from either side of the rings, to re- 
ceive the pomt ol the locator. 

two points ol] this locator and in line with 
Jig 


position tor 


be tween thre 


them, the number 11 was stamped on the wdy to show 


when the the correct the radial 


oles. Tf 


rings were ln 


also serves to keep the rings right side up. as 


| the rings must not only line with the 


« number 11 on 
thr 


nhumber on jig. ut must also be the same side up, 


oO prevent errors in d lling 


To remove the finished rings, the milled nut D is loos- 


ed and the slotted washer / is drawn away, its spherical 


shape insuring that it will clear the jig feet. Then the 
Hate #, which carries the bolt holes necessary to produce 
ring, may be lifted ol] Meal Tike nished ring replace 
another blan]| 
When thy hie Is. lie g s tO " dritled., thi milled 
mt ane washet ure emoy al. the screw @ is loosened and 
the clamp bolt // drawn out and reéntered from the op- 


wsite side of the jig, which ts en turned over to bring 
the top the plate J, one bolt hole for the 
The bushings for the radia oles are fixed in the jie 
ody: the single one for the ring .1 on the side with the 
ite F, while on the side with the single-hole plate ./ 
s one in each of the five feet ho prevent mistakes 
ne } thes slant | jie hol the plate / 
~ it th only one dows while // has tw byaol | 
\ in the forn 
KW. Barkow 
1} eport, Conn 


Boring Large Holes without a 

Boring Mill 
machine, weighing 18,000 
The main 


We had in our shop a large 


Ih.. which had been runnine for eleht vears. 





Long Key Slot E 


tt} — 
i 









Cast Iron 
Bearing 














iseRORING Lanai miour A Borina Mains 


i! lian ter, and two hearing 


driving shaft, whicl 
were hacly 
could o 


worn. This had no facilities whereby 


erhaul hearing 


1 
‘ 
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The drawing is self-explanatory. We forged the two 
heavy iron brackets A and # and located them on each 
side of the heavy side frames to be rebored. A 21-in. 
cold-rolled steel bar C was slotted to accommodate two 
tools, and after this was centered, we drilled and tapped 
holes in the side frames for clamping the two brackets 
to the machine. The boring bar ( was driven by a large 
year D and this gear, in turn, by the pinion / on the in- 
termediate shaft F, on which an 8-in. crown-face steel 
pulley was mounted, that was itself driven from a 24-in. 
pulley on the countershaft. 

When the cut started in the bearing .V, the feed was ob- 
tained by turning slowly the handwheel G, bringing the 
bar C forward. No cut was taken in the bearing Y until 
the entire cut was taken through the bearing 1, 

This eperation was performed until about 3 in. of 
metal was boxes HT 
were turned and bored in a lathe to fit the new holes in 
A new 5-in. shaft was also turned, and 


removed all around. Two cast-iron 
the side frames. 
everything was put together. 

The boring attachment complete, with necessary pul- 
leys and belt, is estimated at a cost of $50. As we have 
32 machines of this style, we will need it again for rebor 
ing main bearings, so the attachment is stored away and 
invoiced as regular equipment, 


A. MALM. 


Dayton, Ohio, 


as 


An Expensive Error 


The necessity in design work of absolute thoroughness 
and attention to details was brought out recently by an 
incident which occurred in a certain drafting room. 

It was desired to design the clamps and tension rods 
for supporting a platform from the overhead beams of 


a large shop. Several ol these clamps and tension rods 


Exit, 





Rops 


I-Beam CLamp ror TENSION 
were used, and the platform was high enough above the 
floor to allow work to go on as usual underneath it. The 
overhead beams were exposed I-beams and the clamps were 
to fit over the bottom flanges, as shown, the tension rods 
heing hung from the clamps by means of bolts and eye- 


ends. 
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In designing the clamps, the size of the I-beams was 
taken from a drawing of the building, and the clamps 
were designed according to the dimensions of standard 
steel [-beams as given in a standard handbook. After the 
clamps had been made, it was found that the beams were 
wrought-iron I-beams and not of standard dimensions. 
The clamps, therefore, were too small and would not go 
on over the flanges. It was decided that the most satis- 
factory thing to do was to scrap the clamps and cast new 
Ones, 

This mistake could easily have been avoided by using 
a Jadder and measuring the beams in the first place. 

S. Huruey. 
Scranton, Penn. 


Detrick @ Harvey Standard Keys 


The table shows the kevs which have 
standards by the Detrick & Harvey Machine Co., Bal- 
timore, Md., for a good 
many Although 
these are smaller than the 


been used as 


DIAM. OF SHAFT 


D- ™ SIZE OF 
(Aa 


~|SQ. KEY 


years. F se 
40r A” 








square key generally used, Ry LZ hNY™ K 
: ZO p> \ 
there has never been a oe ie 
case of one of them shear- [ 
ine off. uv | | = 
; nae P | aQr 
In addition to the size \ K 7) 
of key A, the dimensions \ 
( for setting the key and _, 
the dimension B, which ts = adh 
the diameter across cor- SECTION OF SHAPT WITH 
ners of the key, are KEY IN Posrrion 
Db \ B Cc D \ B ( 
, hx 0.623 0.555 3 ws $987 3.619 
_ by ik 0.685 0.618 3) aby 1! 1.050 3.682 
x 0.778 0.693 ai ‘ix i t.111 3.745 
‘a x 0.841 0.756 24 Mx 4.177 3.808 
3 ax a 0.933 0.832 3 i Mx i 1.240 3.87 
i wc xX & 0.996 0.895 32 mwxh 1.303 3.954 
1X Fh 1.058 0.958 3H Hx +. St4 3.907 
3 x 1.122 1.022 33 jx} 4.487 4. O87 
1 bx 1.242 1. 104 3143 ix 3 $550 4.150 
ly jx} 1.306 1.172 3] ;x? 4.613 4.213 
li Axi 1.368 1.236 3H ;x 2 1.676 4.276 
1; tx} 1.432 1.299 4 ‘ax i 1.797 4.364 
1} Sx % 1.524 1.375 +14 Wx B 4.862 1.427 
14 ax ¥ 1.588 1.438 i wx 4.925 4.490 
1} Sx Wy 1.652 1.501 + Wx 4.987 4.553 
ly 3x vs 1.712 1.504 ti ix th 5.049 +616 
1} ve X ve 1.806 1.640 e jx 5.113 + 67a 
1% wc x 1.871 1.703 i x { 5.176 4.742 
1: mcX tk 1.93 1.706 iv ix} 5.239 4.805 
lit is x 1.994 1.829 4} ?x } 5.303 1.868 
1! xX 2.176 1.941 11% x 5.364 1.931 
l ax & 2.238 2.004 15 x 5.427 1.004 
1? ax 2 302 2.067 43} . 5.491 5.058 
1# ex 2.365 2.131 1} x 5.619 5.147 
2 i Xx 1h 2.428 2.194 ‘hi x » O75 5.210 
2; aX % 2.490 2.258 +. x » 736 5.27 
2) ts x i 2.554 2.321 ti ix 5.801 5.336 
2, i X wh 2 O16 2.384 5 x 5.864 5.399 
2} wc x 2.7% 2.496 5} x > OSS 0.525 
4 Sx i so2 2.559 ; 6.115 5.659 
2 x a 2.924 > 623 ) i x 6.239 5.776 
2 ik x 2 2 OSS 2.086 »} 13 y 6.422 5.928 
: cx 3.050 2.749 : ‘tx i 6.551 6.054 
~x 3.110 2.813 3 ax 6 676 6.180 
2 » ‘ % 178 2.876 , tx i 6. S01 6.306 
: 5. 239 2.939 6 ex 2 6.927 6.432 
x ,. 361 3.027 i! ‘ex } 7.053 6.558 
4 x 3.425 3.090 Th ‘tx } 7.177 6.683 
; x $480 3.158 i tt x } 7.304 6. S09 
? . 3. 452 3.216 ! ixl 7.489 6.962 
; , O16 ; UNO Te Ixl 7.614 7 O86 
67S $343 i} 1x1 7.741 7.212 
} > y 738 3.406 “i lx! 7.865 7.338 
; 2 x >. a0 >. 409 7 Ix 7.091 7 404 
F} 3.925 3.556 All dimensions are in inche 
rABLE OF STANDARD SQUARE KEYS 
given. This is to be used to determine the diam- 
eter through which the shaft and the key can be 
drawn. 
Auex. P. Schumann. 


Baltimore, Md. 
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Crankpin Laying-Out Tool Burring and Tapping Steel 
The illustration shows a tool for laving out disk crank Sleeves 


pin-hole centers. The tool is placed on the side of th 


} 


We recently made a device which required several thou 
crank, and the jaws A are tightened by turning the handl ' 


sand of tl steel Sloe ‘es SNOWLD Il lis ie These Wel 
4 e opi ne ) | The knol) ¢ e ther anced ‘ 
/, thus gripping the hub. ‘The kr - en pea made from drawn-stecl tubing, % in. outside diameter, 
ihe correct hole in the tool. the scriin }) set to the correct | 


nd machined to the form detailed. For several reasor 
re it was advisable to split the sleeves as shown befor 
tapping. 


4 The tapping fixture, Fig. 2, consisted of a plate 1 

with four legs. Through the two holes B bolts wer 

passed to secure thr Kture To tle drilling machine, Orn 

- seeseseey 2g” ss . \ of the legs ( Was set in from the corner to eive roo 
‘4 <i 9 - 


| /y | z \ for a binding screw }), which served to tighten the plat 

Ao ao . \ around a sleeve / inserted in the hole, and to bring it 

3" de | into closer proximity to the hole so that a knock-out could 
| he more easily arranged. 

This knockout was made up of a swiveled plunger / 

j at the end of the lever G@ pivoted at // about the lee pr 





j . ously mentioned ha “t ts Were ¢ ropped 1h} the lool 


| 
oO 
| 





KMECMBOR) BECME Chess 7 . 
= ey) ie a 


my “—'4 Tap D ir 
CRANKPIN Layour oor . 
< Diam, %"Hiah % yr 
radius for the desired pinhole cire eo and the circle seribed C “a on 
The too is Then removed and thre hole bored, the operation ; u i “g 
, 6 ; 
bene perlorimed Whitle the crank is on the borimg-machine H 
table . FIG.2 TAPPING FIXTURE 

HT. Kieu N! - \ \~2 - aon Ly 
- FIG.| SLEEVES ¥ 

/ 


Making Metal Corners 


We recently had occasion to use a number of met 


Burlington, lowa. 


at 
corners. The quantity was not large enough to warrant 
making up special tools or fixtures for their: manufas 
ture and the time at our disposal was not long enou D 


FIG.3 


a ‘ BURRING TOO 
7K SECTION M-N AS 


to ascertain if suitable corners could be purchased. ‘Thi 





NN j foons ror TAPPING Lt ING SLEEVES 
! 
’ 
| 





j ‘ ter tin ‘ if te ere witli Tie 
. al : 
“ ' ! ¥ Aftes Teptopeel . tine i) | | ne arouhied aie 
— . J HE 
| ‘ Cove oreed out 
\ \ ] " het | | il Vi ‘ Wikel of] 
7 Outsict Ol tive S1CCV Cs re olted., abe il lo-cle 
| — a . 
eed corner wa bhiadde « Tin ( traight throug 
, tis ‘ hee out ‘ Tod The i 1 
Was accomplishe is sho in | ». the operation 
f @ SHEET FORMED in eine perforn © +) urbe ‘ The \ture Wa 
reasacie tha lyase 1 ost 1 ton er 2 hi fasten 
Makine Meran Corners 
io the ram of the press, \ vuide © and a pin PD) entered 
difficulty was overcome { ton ! nm ihe slot and located the sieeves Lhe TXture OUtSIC 
cutting pieces of sneet metal, as show! 1, al ur tool A was straight across, touch each edge 
heodine on the dotted lines to form a corner, us stv t removed the nil ‘ th tan thie ‘ hi ‘ Bald 
Iyy Kic. 2. It will be notes that 7 . or ore Ie Took more © i L al ‘ i Ipport, whieh 1 
with the sharp point cut off, and this proved a decided iven by fitting in the sles 
advantave for our purpose To take care of the flared ed of the bushing, the too 
B. Le Mappers Il’ wa ona pin G ts acto wing controlled by a 


West Toronto. Canada ( // at it upper en and a rit J and a post A 








AMERICAN 


20S 
in the base. The spring kept the tool against the pin dur- 
ing the greater part of the down stroke. As the plunger 
neared the bottom, the heel came in contact with the post, 
and the cutting edge was forced out of the straight line 
of travel, ‘Che exact movement was determined by filing 

the heel to the proper shape. 
Db. A, 


IIL AMPSON, 


\Viiddletown, N.  # 


A Lining Pencil 


The illustration shows a lining pencil which is use- 
ful where lettering is done in capitals and where it is 
desirable to have the letters no oUubriorm height. The 


pron il is double, cousistine of two ordinary drawtne pen 





“PLANED OFF 12345. 


A Lining PENCIL 
cils glued together. By sharpening the points of thes 
pencils so that they are always the required distance 
apart, two cuide lines can he drawn as readily as Oe, 
which will insure the letters being of the same height. 

S. Hurry. 
Scranton, Penn. 


A *“Booster’? Roll for Cams 
In redesigning some cams and parts for an automatic 


machine, a horizontal slide was found to interfere with 


a vertical slide because the latter did not fo up quickly 


enough. As the rise on the cam was very abrupt it could 


(yO 





KoLL ror CAMS 


A “Booster” 


not very well be made more so, and there was no room 
to allow diameter. 

The layout looked bad until T thought of what T now 
call a “booster” roll. Referring to Fig. 1, the roll ( is 
the original roll and is still used to lower the slide. The 
roll D is the booster, being in such position that the cam 


an increase of cam 
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H comes up under it at the point F and actually lifts the 
whole load with an easy rolling motion, instead of a 
cramping, crowding movement that tended to strain all 
the arms and levers. 

As the roll D rises to its highest point it carries the 
roll C' up clear of the cam face until the point J comes 
under it, then the roll ¢ 

The point F 


the point G, it travels farther in a given length of time 


takes the load again. 
being farther from the cam center than 
than point G, and also faster, thus causing the slide 
to faster. As the cam roll DP 
much sooner than it rise, it 
the 
The 


strikes the booster 
to 
thus get out of 


move 
would cause the roll C 
causes the slide to start sooner and 
way ol the horizontal slide (which is not shown). 
bracket 4 is stationary and supports the arm &, 

adapted to 
various forms of cams under Varying conditions, 


GG. Lirrne. 


It is possible that this principle may be 


(GEORGI 
Maplewood, Mo. 


—. 
» 


Am Acid Bath and Hood 


The illustration shows a type of hood which has proved 
of practical value in ventilating an acid dip. The usual 
overhead hood does not give good results where the fumes 
It will be noted that the lower end 
This is 


placed in the water tank to cool the acid and also as an 


are heavier than air. 


of the hood is below the level of the acid bath. 


casy means of washing the work after the acid dip 
When this type of hood is used for acids where the 
fumes of the acid are lighter than air, the hood should be 


raised slightly above the level of the tank. 


y 























AN Activ Baru AND Hoop 

Unless the draft is unusually strong, this means of! 
ventilating would probably not work out for a tank over 
four feet wide, especially if the fumes are lighter than 
air. 

In figuring out a hood of this description, the total 
slot area should not be made greater than twice the outlet 
area. It is also better to keep to narrow slots, as the 
purpose of the slots is to create heavy drafts over long 
The 


hoods are made of Yg-in, pine painted with asphaltum. 


stretches, thus obtaining more uniform ventilation. 


Morris 


CGiEORGE B. 


Bullalo, N.Y. 
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Breakage of Hollow Mills 


In addition to the reasons for breakage of hollow mills 
given by S. H. Cox, Vol. 41, p. 646, I offer another. If 
the corners, as A, are milled out sharp, not only are the 
teeth of the hollow mill weakened but cracks are liable to 


. r ae." Ss 

= n ) frye. 1.) 
i t-— —) \/ f 
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BREAKAGE OF HoLLow MILLS 
be present after hardening. ‘These corners should have a 
large fillet, as shown at B. The 
taken with the teeth of counterbores, keyway mills, and 


the like. 


same care should be 


A. P. M. WILKING. 
Dayton, Ohio. 


mm 


Needed--Instructions with the 


Export Machine 


The editorial under the above heading, Vol. 41, p. 1047, 
touches the spot not merely as regards the exports of 
American machinery to the Far East, South America and 
Australia, but any machinery that is exported anywhere. 
The end is by no means reached when a machine tool is 
sold and the money received for it. Every machine-tool 
maker should look upon this as the beginning; 
send out his goods in such a way that they may be put 


he should 


into service with the least amount of trouble to the buve I 
Complete instructions as to installation and subsequent 
manipulation should accompany each and every machine, 
preferably in duplicate, with a specific request that the 
duplicate be handed to the foreman or other persons 
charge of the installation. 

The installation of machinery in a factory is in the 
hands of the millwright’s squad. It is to be expected 
that they shall know all there is to know about a new ma 


chine—what new factors are embodied in it and what 
new connections have to be made? To them it may look 
exactly like the last, but it is not bound to be so. Is it to 


be wondered at, then, that as soon as the tool is reported 
for service, delays are bound to take place until the fun 

tions of its parts have been found out? Is it any wor 

der that parts are broken through misuse due to a lack 
of understanding or that valuable attachments are never 
put into service because no one knows what they are for? 
information is to 


to send 


For a manufacturer to fail 
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! ! POLUTUAUAULLT LAT 
assume that every prospective customer is bound to know 
of his latest improvement just as soon as he has made it. 
Although he 


ness a long time, he can only make the addition or im 


This is absurd. may have been in the busi 
provement when he discovers It. 

It is up to the manufacturer to push on a little further, 
for it is very much his business to begin the education otf 
and the The 


gets his machine into profit-earning service, 


his customer user coincident with sale. 
quicker he 
the sooner the second sale is likely to materialize. 

G. W. SMITH. 


Birmingham, England. 


Foremen’s Letters--Bracing 
Up an Old Shop 


I don’t think Jimmy has very much to “kick” about, 
but has a case of cold feet. I want to tell him my story, 
as perhaps he can profit by it, or at least, be encouraged. 

I came from the City of Chicago to a small town of 
3000 inhabitants, my wife and I arriving one Saturday 
afternoon by trolley. My “better half” wanted to go back 
on the next car; she was disgusted with the town to start 
with. However, | called the general 
manager and superintendent who had sent for me. After 
going through the regular preliminaries of telling the 
things that I had done and could do, | with 
kind promises and less money than | wanted, which is 


was game and on 


was hired 
customary in most cases. [| was to go to work the follow- 
ing Monday. 
see the room that I was to take charge of. 


It was late and I did not have a chance to 

Monday morning found me at the shop ready for work. 
When the Big depart 
ment and made me acquainted with the bunch; to 


feelings. 


Fellow arrived, he took me to my 
Siuy 
that I was disappointed does not express my) 
It was rotten from one end to the other. Some of the men 
had been there 35 or 40 years and had a regular machine 


like way of doing things, even to walking. 


Well, at least I did not get cold feet, as there were 
lot of core ovens on the tloor below, and they kept 
everybody’s feet warm. But this device was not unique. 
They also had a 10-in. pipe running the length of the 


room, with openings back of each man, and in cold weather 


they would use a blower to force hot air from the ovens 
the men, 


down onto the heads of 


But I soon got acquainted with the men and sized them 


up; one was called “Pop,” another “Sam” (these were 
the two oldest), then there was Jimmy, Frank, John, 
Steve and others. IT first be to look around for th 


I found that the 
left were re 


small tools. There were only a few files: 


men had the most of these and that what were 
air was 


euttil 


cuts. This company that was so saving of hot 


men vood money to sho e files without any 


pavihy 
surface to speak of. Jimmy had a drawer under his benc! 
more if he 


would have had 


} 
Phi 


with 102 files m it, and 


could have crowded them in rest had about as 
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many. Anyway, I picked up all the old files and had al- 
most two barrels full; I sent these to the cupola a few at 
a time, as I was afraid the company would want to recut 
them again if anyone found out. 

While looking up the files, I found over 700 small 
drills. John had 173 in one lot, most of them good. 
The shop had had seven foremen in the previous three 
years, who had given out files and drills to anyone who 
wanted them. Well, I collected all the small tools, put 
up a rack with a full set of drills in it and locked up 
the rest. 

The men were all right, only slow. I 
office boy coming up one day with a hurry order, which I 
gave to one of the older men. He started to work. It 
was a job where several lioles had to be laid out and 
drilled, and would not have taken a good, live man over 
The boy came back some time afterward and 
“You want to get a move on you, 
The old man replied, “Well! 


To which the boy retorted, 


remember an 


one hour. 
said to the old man, 
the Big Fellow wants it.” 
I’m moving all the time.” 
“Perhaps you are, but you move so damn slow that no 
one knows which way you are moving.” 

This shows Jimmy what kind of help I had to start 
with. 

As for the room itself, the floor was weak, and would 
have gone down with the weight, only for the ovens un- 
derneath, while the countershaft helped to hold up the 
machines. We had a good universal miller, which could be 
rocked 3 in. on the floor: the same true of the 
shaper. The lathes chattered, the emery wheel was out 
of business, the drilling-machine table appeared as if it 
had been shot at, and the lathe centers looked like ten pins. 
The parallels had been used for blocking and hammering, 
and taper-shanked drills and reamers, in a chuck or with a 
The whole outfit was on a par with that 


Was 


pipe wrench, 
Jimmy has in his place. 

The stock was in about the same condition. All sizes 
were mixed together. Some you had to jump over to 
go out the door; some, in long lengths, were stored under 
the benches in such a manner that it appeared to have 
heen put there before the benches were put up—we had to 
take down several bench legs to get it out. 

I began to make improvements both in the layout of 
the room and among the men. One thing was in my favor, 
everything [ did made a big showing. 
regard to the room, that 
better, so far as 
We have racks 


I made such a kick in we 


building somewhat the 


moved into a 
floor is concerned, and with steam heat. 
for stock, a new small miller, a new uptodate engine 
lathe, a drill grinder, lockers for the men and for the 
tools, new sets of taper-shanked drills, standard taper 
reamers, full sets of taps and dies, and in fact everything 
I now ask for I get, except a raise in my own pay. Some 
time ago I also made arrangements with the company 
whereby my men can buy all the small tools they want at 
a large discount by paying the company at the rate of $1 
a week, 

All this has taken several years to do, but I have ob- 
tained results by hard work. When a job comes in now 
it moves; if it doesn’t there is something doing. 

If Jimmy or that other fellow, Entropy, have any good 
ideas, I want to hear about them. 


H. E. ALLEN. 


Chicago, Ill. 
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The Balance of Revolving 
Bodies 


The articles on balancing by F. A. Halsey, Vol. 41, 
p. 1157, and Vol. 42, p. 17, were most interesting and 
instructive to me. It is well worth the time of all me- 
chanics to study thoroughly this subject, as the viola- 
tion of the principles of dynamic balance causes a lot 
of trouble that is blamed to other things. Many lathe 
spindles wear “out of round” simply because the cone 
is not in running balance. In fact, the lathe is a rare 
one that will not shake the surrounding floor when the 
cone is run at high speed. As explained by Mr. Halsey, 
the speed that gives the greatest shake is not always the 
highest speed, but one that synchronizes with the equiv- 
alent pendulum of that particular lathe. 

A good example of the effect of both gravity and centrif- 
ugal force acting on a free body at the same time is to 
be found in the flat barrel hoop that we all used to spin 
when we were younger. The scheme was to throw the 
hoop into the air with a rotary motion that would cause 
it to roll back to the thrower when it hit the ground. 
The hoops were usually of the flat, overlapping type 
used on flour barrels. This overlap threw one side out 
of balance and the rotation around the gravity center, 
instead of the geometric center, was clearly visible while 
the hoop was spinning in the air. This illustrates why 
the “light” side would mark if a pencil were held to 
touch the revolving hoop. When the hoop reaches the 


ground, it begins to roll in the same direction as the 
rotation. When the overlap is rolling down from the 
top, the speed of rotation is visibly quickened. When 


the overlap is rolling up from the bottom, the speed of 
rotation is visibly slackened. This is an illustration of 
the effect of gravity on a body that rotates in a vertical 
plane. 

A machinist’s hammer thrown into the air revolving 
will also show these effects. 

J. C. SPENCE. 

Worcester, Mass. 


Plugging Holes in Dies 
In the article by John Nosmot, Vol. 41, p. 1025, refer- 
ence is made to the elimination of dowel holes to lessen 
the liability of dies cracking when hardening, as these 
dowel holes even when 
plugged with steel pins during the hardening process. 
But since it is often desirable and on some die work 


cause considerable breakage 


necessary to have dowel holes in the piece which is to be 
hardened, I would suggest that Mr. Nosmot try packing 
asbestos into the holes before heating the steel, as this 
will tend to overcome the liability of cracking. 
O. R. KLEPPER. 
Indianapolis, Ind. 


. 


Inclosing Electric Motorse-- 
Errata 
On page 76 where the temperature rise of inclosed 
motor is given as 68 to 77 deg. F., it should read 20 to 
25 deg. C., and in the next paragraph where 50 deg. F. is 
quoted, it should read 10 deg. C. 
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Two Great C 


Marked similarities, contrasted with equally striking 
differences, confront anyone who attempts to compare the 
world’s two greatest canals—Suez and Panama. Both 
shorten world travel by thousands of miles and reduce 
the cost of transportation by millions of dollars; both 
traverse a narrow neck of land running from northwest to 
southeast; both combine excavated with lakes 
or inland seas. But here the similarity ceases. Even up 
to this point the comparison is not as close as it might be, 
for we are setting the natural waters of the Menzaleh, 
Timsah and Bitter Lakes over against the reservoir, or 
artificial lake, formed by the great Gatum Dam. More- 
over, this lake at Gatum has a level 85 ft. above the sea, 
being connected with the channels of the canal through 
three locks at each end, while the Suez Canal is at sea 
level from end to end. Though both handle the trade of 
the world, Panama has the greater claim to being an in- 

The Suez was built by native 
men of 29 different 


channels 


ternational waterway. 


laborers; at Panama nationalities 
were employed. 

The engineering problems were entirely different, for 
the one was dug through sand and the other largely ex- 
cavated through rock. But aside from constructional 
differences, the greatest achievement at Panama was in 
the field of sanitary engineering. At Suez there were 
practically no sanitary problems, for the reason that the 
work was done by natives inured to the climate and con- 
ditions. The French failure at Panama was because Eu 
ropeans could not live amid the unsanitary conditions in 
the tropical climate. When De Lesseps landed at the 
Isthmus on Christmas day, 1881, no one knew anything 
of sanitary methods. The American engineers’ first work 
was to clean up and produce healthful conditions. 


THe MACHINERY OF THE Two CANALS 


But the most interesting contrast to AMERICAN Ma 
CHINIST readers is in the machinery used to dig the two 
great waterways. A suggestion of the differences and of 
the development in excavating methods over a period of 
45 years is given by the following full-page illustration. 
It is not too much to say that the Suez Canal was dug by 
hand, while the Panama was excavated by machinery. It 
is true that the French developed the type of ladder dredge 
which both they and we have used successfully for under- 
water excavations. [But it is literally true that over one- 
third of the Suez Canal was dug by human hands. The 
native women actually scooped the sand into baskets with 
their hands, and carried these baskets to the side of the 
excavation and dumped them. In addition, donkeys, 
camels, and a few small locomotives were used. 

In marked contrast to all this are the huge 
shovels of Panama, some with buckets which held over 
nine tons of earth and rock, and the 100-ton locomotives, 
about 140 of which were actually at work every day 
hauling from 4000 to 4900 cars of dirt out of the cut. 
The constant digging in the canal basin led to the laying 
of 227 miles of track in one year, and a shifting of 1430 
miles per year in the central division alone. 

The capital invested in machinery at Suez was only 
$7,720,000, while at Panama, as well as the figure can 
be obtained, some $22,000,000 worth of machinery has 


steam 


been put at work. 
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anals 


THe EXTENT OF THE CANALS 


Although Suez lacks only 528 ft. of being 100 miles 
long, only 39 miles were excavated. Panama is 50 miles 
long, and although the artificial lake at Gatum gives 
several miles of passage, the work of building the dam 
and spillway probably more than offset any saving of la- 


] » 


bor due to the distance covered by the lake. Suez is 7 
ft. wide, while the narrowest section of Panama, through 
the great Culebra cut, is 300 ft. wide. The depth of Suez 
is 26 to 30 ft.; Panama, through the Culebra cut, 41 
feet. 

The only concrete work at Suez is in the form of blocks 
used in the harbor work at Port Said, which consists of 
two jetties, and contain a total of 510,000 cu.yd. At Pana 
ma there are 2,000,000 cu.yd. in the Gatun Locks, 1,500, 
000 in the Miraflores Locks, 900,000 at Pedro Miguel, and 


225,000 in the spillway, or overflow, from the Gatun 


Lake. 
The total exeavation at Panama was 230,000,000 
cu.yd., much of which was rock. The cut at Culebra, 


which is through the low mountain range of the Isthmus, 
really the backbone of the two continents, was over 70 
per cent. rock. At Suez there was handled a total of 104, 
000,000 cu.yd. of sand, 
in this great work is emphasized from another angle. 


The importance of machinery 
The 
figures show the greater amount of material handled at 
Panama, and its kind and the conditions emphasize the 
comparative difficulties. But Suez required 25,000 men 
and women to construct, while Panama had required only 
from 35.000 to 45,000 men. 

Machinery builders indeed have reason to be proud, for 
the means they have furnished have made possible this 
createst of the world’s canals. 

We are indebted to L’Isthme et le 
J. Charles Roux, for the illustration of 
ports from the Isthmian Canal Commission for the illus- 


Canal de Suez, by 


Suez, and to re 


trations of Panama. 


Psychology in the Shop 


Ideas formulated hy the 


ence of psychology are 


exponents of the practical scl- 
winning approval in unexpected 
quarters, It is only recently that this SCUCH CE has found 
application mn the shop. 

In a series of articles to begin in neat week's issue af 
the AMERICAN MACHINIST, the subject 


. , " . , 
(IS applied lo the man, the foreman and lhe SU pe rintend 


ol shop psrye holoqy 


ent will he pre sented im a clear. COMMON-SCULSE nanner, 


These arti les CoOnMie from the pe not thie general SU pie rite 
tendent of a large manufacturing plant and are conse- 
(ile nily hase d on pra lical erperience, u ith all or the 
theory of lhe subject suppressed, 

“ 

through the Panama 
Collections 
allowed 
used the 


The tolls collected on traffic passing 
to Dec. 1, 1914, aggregated $1,135,205. 
of tolls began in May, 1914, when 
to use the canal During this 
canal, of which 227 were laden By principal routes this traffic 
follows eastbound, 54; 


Canal prior 
barges were first 
period 257 vessels 


is summarized as Coastwise, coast- 


wise, westbound, 61; U. S. Pacific Coast to Europe, 34; Eu- 
rope to U. S. Pacific Coast, 8; South America to VU. S. and 
Europe, 24; U. S. and Europe to South America, 15; U. 8. 


Coast to Far East, 24: miscellaneous routings, 7; 


cargo, 30 


Atlantic 


vessels without 
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Editorials 


PUYENIEYQONIUENYSQUSULEYUOCNIUGUNAU ONL LEAMA EOLA 





OVAUOOULNRANOOOGGLLLUSQOUANNCAN00ONENEQAOOANUDESTOOOONOLLO AAS ALLLLNLLON TANT 


The opportunity for American engineering to take 
another step forward has been generously provided in the 
establishment of The Engineering Foundation by Am- 
brose Swasey. Means are thus made available for inves- 
tigations and researches that may be of the greatest 
value to engineers and the public. It is earnestly hoped 
that other engineers will follow the example so wisely, 
yet modestly, set by Mr. Swasey, and swell this fund so 
that the activities which it will foster may be increased 
in number and thus in usefulness. 

3 

In the AMERICAN Macutnist for 1914 were published 
25 full-page illustrations dealing with statistics and great 
facts of the machinery-building industry. These have 
been called graphic editorials. An outgrowth of this 
work fits directly into our plans for telling our readers 
about the Panama-Pacific Exposition. In planning how 
to present the machines, developments and progress that 
would be exhibited, we searched for the most interesting 
form that we could use. We finally decided upon two 
methods : 

A series of articles will be written on the exposition 
itself, telling about what is shown and of the things 
that are of interest to machinery builders and users. In 
addition there will be a series of graphical pages show- 
ing the progress in machinery building from the time 
of the Centennial Exposition held in Philadelphia in 
1876 to the present—a comparison so far as possible of 
the Centennial and Panama-Pacific exhibits. 

The progress has been enormous. All electrical 
chinery, automobiles, steam turbines, gas and oil en 


ma- 
gines, aeroplanes, submarines, modern ordnance, and 
many other developments have taken place since the fair 
closed in Philadelphia. The records of the Centennial 
are very incomplete, and much effort has been necessary 
to get together the facts and details of machines which 
were exhibited there—but the greater part of this matter 
is now under control. 

The first one of this graphical series is on the Oppo- 


site page. The San Francisco exposition is held to 
commemorate the opening of the Panama Canal. Thus 


it seems fitting to compare the machinery used in the 
building of this canal with that of the other great world 
canal, the Suez. This shows something of the improve- 
ments and developments in excavating and material- 
handling machinery, and gives a hint of the extent of 
some of the striking comparisons that will be shown. 


Self-Reliance and Self- 
Sufficiency 
There are two words which are often taken to be iden- 
tical in meaning, but which are widely different. These 
are self-reliance and self-sufficiency. The first has prob- 


ably done more than any other one quality to build up 
and strengthen small machine shops. The second has been 
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and is, undoubtedly, the quality most strongly influen 
ing their decline. One 

The self-sufficient man is easily distinguished by one 
quality Whatever he 
does is being done in the best possible way and cannot be 
The self-reliant man, on the contrary, owes 


is a tonic; the other a poison. 


you cannot tell him anything. 


improved. 
his power largely to the fact that he has. investigated, 
analyzed and selected. He places reliance on his judg 
ment, rather than on self-sufficient knowledge. 

The American machine-shop executives are, as a class, 
self-reliant. There is also a tendency for some of them 
to be self-sufficient. We are all in the same boat in this 
respect and are therefore inclined to be blind to our own 
The 


general criticism of self-sufficiency, coming from a for- 


and our neighbor’s feelings, especially to our own. 


eign source, is more likely to be a just one, since it is 
not obscured by the same personal feeling. Foreign manu 
facturers have outlived this quality, having found it neces- 
sary to do so if they were to continue to exist in the face 
of their more severe competition. You will find a French 
or a German manufacturer eager to investigate with the 
idea of increasing his capital sto k of knowledge, and in 
cidentally improving his self-reliance thereby. American 
manufacturers do not, as a class, take such infinite pains 
to keep broadly informed. They have not had to and 
therefore have not done so. 

The small-shop owner cannot adopt a safer or better 
policy than self-reliance—reliance on judgment in the 
face of weighed facts: but he must avoid the least suspi- 
«ion of self-sufficiency if he is to make a broad success of 
himself or his shop. 


io 


Encourage Subordinates to 
Think Independently 


Every executive has had subordinates who were a con 
stant annoyance to him because they asked for too man) 
1 


instructions. Such a subordinate, one who wears an 


terrogation mark on his shield, belongs to one of two 
classes. He is either mentally lazy and prefers to have 
the boss think for him instead of cerebrating himself, 
or he lacks initiative and shrinks from assuming the re 
sponsibility of independent decision on the little problems 
that present themselves in his daily work. The forme: 
may be dismissed as not worth overmuch consideration, 
but in the latter class will be found much valuable ma 
terial that is worth the price of cultivation. 

The man who graduates from a technical school with 
honors and then spends all the rest of his life at a draft 
ing board is familiar to everyone. One of the most fre 
quent causes for what the world calls the failure of suc! 
men is shrinking from responsibility. They lack th: 
courage of their own mentality. 

The temperamental proclivity of the draftsman whw 
wastes many hours of indecision on whether to make a 
5, or \% in. in diameter, because the stresses on it 
that 


pin 
cannot be calculated with exactitude, is the same as 
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of a McClellan who fails to take Richmond because he 
waits for the morrow to bring a little more assurance that 
his lines of communication are safe. 

One of the first things that the subordinate who is 
ambitious must learn is that men are paid more for ar- 
riving at decisions independently than for asking ques- 
tions, even though they be intelligent questions. The 
college-bred man is supposed to have an advantage over 
his less fortunate competitor who comes from the ranks— 
whether it be in the office or in the shop—but in this mat- 
ter of independent thinking he is not particularly helped 
by his training at school. For, unfortunately, more stress 
is, as a rule, laid in the schoolroom on a recitation that 
is in accordance with the text than on developing straight 
and consecutive reasoning. We have all known young 
college graduates of excellent mental endowments ab- 
solutely at sea for a long time because the familiar text- 
book line of attack could not be brought to bear on their 
work. They waste their own and their executive’s time 
asking for innumerable instructions, or they waste time 
attempting to arrive at a perfect solution where a 90 
per cent. good solution today is worth more than a re- 
motely possible perfect solution tomorrow. 

The executive owes it to himself, as well as to the sub- 
ordinate who is inclined to lean too heavily on instruc- 
tions, to repeatedly set the timid one straight on the 
course of self-reliant thought. The number of men who 
fail to achieve success because they shrink from the re- 
sponsibility of independent thought and action is legion, 
as compared to those who fail because they assume too 
much responsibility. 

s 


What is the Matter with the 
Machinist Trade? 


It is the general experience in both school shops and 
corporation schools that a much smaller proportion of 
likely boys is willing to take up the trade of machinist 
than is desirable. Take the country as a whole—there 
are three machinists employed to one plumber, yet there 
are three boys who wish to learn plumbing to one who has 
a leaning toward the machinist trade. The ratio between 
electricians and machinists is even larger, and so is the 
proportion of boys who wish to become Edisons to those 
who want to follow Whitworth. 

Why is this?) Plumbers pretty generally prefer to have 
their sons learn some trade other than their own, and 
electricians want their sons either to go through an engi- 
neering school or to learn an entirely different trade. That 
is, the actual workers in these vocations cannot see their 
trades as outsiders see them. Without disparaging either, 
it may be said that a plumber gets large pay while he gets 
it, but in most communities he has no steady work. The 
electrician who is not an educated man usually finds 
himself up against an unscalable wall as soon as he tries 
to get beyond the job of wireman. He finds that the elec- 
trician in a manufacturing plant is a machinist, often with 
a very limited knowledge of electrical work. 

In the first trade it may be that because a plumber’s 
year is so largely sprinkled with vacations it has an ap- 
peal to hoy nature. In the second, it is likely that the 
careers of great men whose names are household words 
have fired the boys with an ambition to do the same. It 
is true that some of these men have come up through the 
ranks, but when they were coming up the industry was not 
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organized as it is now. Today, it is much more difficult 
for a boy to pick up the principles of electrical construc- 
tion work on the job than it was a few years ago. Now 
all but the smallest jobs are completely laid out in the 
drafting room before a pound of wire is sent out, and the 
men who put it up have about as much opportunity for 
initiative as a bobbin boy in a cotton mill. 

However, these are negative considerations. The large 
question is not so much, How the machinist’s trade can be 
taught? but, How can the right kind of boys be induced 
to learn it? What is the matter with the trade from their 
point of view? 

Ask boys this question and the result is evasion. They 
say that the pay is too small. Any lumper of a carpenter 
or mason can get twice as much as a skillful machinist 
in many communities. This is true. Few boys will 
balk at the dirt; in fact, most of them take a certain de- 
light in seeing how dirty they can get. But they do balk 
at the drudgery of the work, and this may be the real dif- 
ficulty. They find that in many shops an apprentice is 
put on one job and kept there long after he can “do it 
with his eyes shut.” Perhaps he can, but if he does it in 
that spirit he never gets where he can do it well with his 
eyes open. 

There is no room for question but that for all time 
there must be much repetitive work in machine shops. 
The more highly organized the industry becomes, the 
more mass production there must be. To an entirely 
normal man with fair intellectuality there must be some- 
thing repellent in doing the same thing over and over 
again without variation and without meeting new diffi- 
culties. Let a man run a screw machine day in and day 
out on one class of parts made from bars of homogeneous 
material, and then have someone else to take care of his 
tools, and he must necessarily feel little better than if he 
were in slavery. His relief is to move on, to get another 
job—no better, but different. This relief is denied the 
apprentice boy; he has to stick. This fact we believe to 
be the reason why so many boys who have the making 
of capable mechanics do not take the opportunities that 
are before them. There are other reasons and excuses, but 
this one thing, which is really an abuse, stands out prom- 

In many shops care is taken to avoid just this 
thing, and there is little for doubt but that if 
every shop would insist tomorrow that every learner 
should have a sufficient variety of work he would have 
a better appreciation of the ovvortunities ahead of a 


inently. 
room 


capable machinist. 

Here again is a very real difficulty. It is hard for boys 
to look ahead far enough into the future to see that the fi- 
nancial rewards of the machinist’s trade are rewards that 
are to come, rather than to be enjoyed in the present. It is 
the openings into which a machinist can fit that give the 
money compensation for the time spent in working up, 
and these are not duplicated in the more popular trades. 

* 

The man who remarked while standing in line waiting 
at a box office that he would rather walk ten miles than 
stand five, expressed an important fact that we should 
keep in mind in designing machines. The human being 
must neither be unduly restricted in his freedom of action 
nor overtaxed with hard work.—James Hartness. 

4 
Profits in business largely depend upon efficient ma- 


chinery. 
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Automatic Nut Tapper 


The illustrations show an automatic nut 
cently developed by the National Machinery Co., Tiffin, 
Ohio, in which the bent tap principle is incorporated. 

The design is intended primarily for tapping square 


tapper re 


nuts, but hexagon nuts can be handled by making a sim- 
The rate of feeding can be regulated 
No special type or 


ple gear change. 
to suit the kind of nuts being tapped. 
grade of tap is necessary; any standard tap employed in 

















Fig. 1. Avutromatic Nut TAPPER 
the straight shank will be found satisfactory in the bent 
form for this tapper. 

The hopper, or container, for the blanks is located at 
the upper left of the machine. A vane-type feed prog 
resses the nuts from the hopper to the feed chute, and 
gravity brings the blanks down and into position against 
the plunger or starter. There are four of these feed 
vanes, and they are so inclosed that the pressure or weight 
of the blanks cannot interfere with their operation, These 
vanes are rotated by a ratchet and pawl off the driving 
shaft, and this ratchet is held between friction flanges so 
that in case scrap or thin nut blanks tend to wedge in 
the nut groove and interfere with the vanes, the ratchet 
merely slips. 

The tap spindle and the injector, or starter, are inclined 
feed chut 
to lay against the 


at an angle, and the blanks come out of the 
at a like angle, 


starter as it is advanced onto the tap. The angle of the 


causing each blank 


starter is such that the lubricant keeps the face free of 
chips, and the blanks lay or bear flush against the starter, 


and are thus tapped square with the bearing face 


TULAVUELUETADETONETEHET 


The tap spindle has a slight lateral travel and is coun 
terbalanced, giving the spindle a floating movement. After 
the starter has fed the blank part onto the tap, the spindle 


descends during the completion of the tapping, thus keep- 


tapped, that is, its 


tapped. 


ing the blank stationary while it is be 
The course of the nut after being 














Fic. 2. How tHe Nurs Ant Fep 
travel up the shank and off the end of the tap, is made 
clear in Fig. 2. The hood, or cover, over the head serves 
to direct the nuts ejected from the tap into a chute that 
conveys them out of the machine into boxes or kegs. 

This machine is built in sizes 44, 3, Ye and % in 
capacity. 


8 
Safety Belt Shifter 


The safety feature of the type of belt shifter shown 


will be immediately apparent. The device consists of 

















BEL! 


SAFETY SHIFTER 


one part to he bolted on to thy revulation pole, having 
a swivel attached. There are 
of them being tapered, so that there is no possibilit 


fork three rollers, two 
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of the hook getting caught and no way in which the 
belt can bind against the various parts. Two of the 


rolls being tapered after the belt is placed in the fork, 
the tendency is at all times for the belt to slide on to 
the pulley and for the forks to slide away, overcoming 
entirely any possibility of accident. 

This shifter has been made to comply with the vari- 
ous State Compensation Acts in preventing accidents. 
It is a recent product of the Ready Tool Co., Bridgeport, 
Conn. 


Vertical Spindle Miller 


The machine shown represents a line of vertical spin- 
dle millers recently developed by the Newton Machine 
Tool Works, Philadelphia, Penn. 

The machine has two spindles on the rail, which, in 
this case, have hand-cross-adjustment only, as the par- 
ticular work for which the intended did 
not require cToss-power feed, a feature readily included 


machine was 
by the addition of one small pair of bevel gears. 

The handwheel controls the adjustment of the table, 
as well as the elevation of the rail, and it can also be 
made to control the cross-adjustment of the spindles on 
the saddles. The direction of all fast-power and feed 
motions is controlled by the forward lever to the left 
of the handwheel through a Carlyle-Johnson friction 

















VERTICAL SPINDLE MILLER 
clutch. The back lever, also to the left of the hand- 
wheel, controls the clutch transmitting motion for the 


feed. The arrangement is such that the table is locked 
when this clutch is disengaged. The cross-rail has fast- 
adjustment. Latch-pin levers control — sliding 
the 
nine changes of feed ranging from 4% to 8 in. per minute. 


an angular rack and 


power 


sleeves in geared-feed box. There are available 


The work table is controlled by 
worm pinion, the cross-rail is counter-weighted, and the 
drive is from a 25-hp. 400- to 1200-r.p.m. motor through 
Each spindle 


spiral and worm gears to the spindles. 


has six inches of independent hand vertical adjustment. 
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The table is 24 in. wide over the working surface, and 
the width between the uprights is 30 in. The maximum 
distance from the spindle to the table is 24 in. 

Where desired, independent speed range can be in- 
corporated to each spindle in this line of machines. 


& 


Combined Friction and Positive 
Clutch 


The type of clutch shown in Fig. 1 was designed to 
be especially adapted for heavy-duty machinery. The 
advantage of a friction clutch in gradually picking up the 
speed of a driven shaft or pulley, under load, is secured 
with the additional positive drive of a jaw chuck. 

The construction is made clear in the disassembled 
view, Fig. 2. It will be noted that the left element 
consists of a friction ring and extended sleeve with a 
series of holes for positive drive. The center element 
is an expansion ring with guiding and driving holes 

















Fic. 1. ComMBINED FRICTION AND Positive CLUTCH 

















Fig. 2. DisassemBLep CLUTCH 
for the steel pins and with dogs for expanding the ring. 
The right element is the clutch, which consists of four 
steel driving pins, a yoke for shifting, and a double- 
ended wedge 
The frictions are strong enough to carry the load, 
and the clutch can be used either on the friction or posi- 
The clutch is easily engaged or disengaged 


for operating the expansion ring. 


tive drive. 
by one movement of the lever. 
ing, the friction will gradually start the load; 
certain point is reached, the friction will slowly release, 


In engaging, or start- 
wher a 


giving the steel pins a chance to enter the holes in the 
driven part. By this time the friction is entirely re- 
leased and the steel pins carry the load positive in the 
same way as a jaw clutch, 

This clutch is a recent product of the O. K. Clutch 
and Machinery Co., Columbia, Penn. 
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Portable Geared-Head Lathe 


The illustration shows a portable lathe recently built 
by the American Tool Works Co., Cin- 
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Mt. Gilead, Ohio. Another 
a larger size, is also made. 


press of the same type, but of 
It has a capacity of 35 tons, 


and is known as the No. 6. Its weight is 2900 lb. 





cinnati, Ohio. 

It consists of the regular 16-1n. 
American high-duty lathe with eight- 
speed geared-head for motor drive and 
all standard equipment, such as unlim- 
ited 


double 


quick-change-gear mechanism, 
plate, 


chilled bed, heavy four-bolt tailstock 


all-steel-geared apron, 


and all bronze bearings. The whole is 
mounted on three wheels and provided 
with a long lever for hauling about the 
shop. Being given a three-point bear- 
ing on the floor, it is calculated that 





the chances of its getting out of align- 
ment are slight, even where the floor is 
uneven. 

This machine was especially designed 
for railroad and large machine shops, 





where it may often be more economical 











to take the machine to the work than 
to take the work to the machine. 


20-Ton Bending Press 


The small horizontal-type hydraulic press illustrated is 
used for bending or straightening bars, rails, pipes and 
structural shapes of medium dimensions. The pins can by 
placed in any of the holes in the table to form bearings for 
the work. The T-slots also furnish a convenient means 

















PRESS 


STRAIGHTENING 


of clamping bending dies. The 
with an 8-in. stroke, and is returned by a weighted pull- 
back. The table is 24x40 in. The action is controlled by 
means of a quick-acting three-way poppet operating valve, 
from an accumulator of a pump separate from the press. 
This press is known as the No. 4 and weighs 2200 Ib. 
It is made by the Hydraulic Press Manufacturing Co., 


20-Ton BENDING AND 


ram is 4 in. in diameter, 
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Ball-Bearing Polishing Lathe 


The illustration shows a double-spindle polishing lathe 
equipped with S. K. F. ball 
The bearings are mounted in dust-proof hous- 


double-row self-aligning 
hearings, 


ings provided with oil reservoirs. 

















BALL-BEARING POLISHING MACHINE 


The spindles are operated 
Kach an 
brake, which acts upon the tight pulley 


independently or simultan- 


eously. arranged with automatic 
self 


and also locks the shifter. 
The curved legs were designed to permit a conven- 


spindle is 


locking 


ient working position for the operator and also to facili- 
tate the handling of long or irregular-shaped work. 

The machine weighs 450 Ib. and occupies a floor space 
It is a recent product of the Strong, Car 


Cleveland, Ohio. 


of 60x26 in. 


lisle & Hammond Co., 
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The Engineering Foundation 





SYNOPSIS—An initial gift of $200,000 by a 
prominent American engineer, Ambrose Swasey, 
has made possible the establish ment of The En- 
gineering Foundation for the advancement of en- 


gineering and the benefit of mankind, 





The inauguration of The Engineering Foundation for 
the advancement of the arts and sciences connected with 
engineering and the benefit of mankind, on Wednesday 
evening, Jan. 27, was an occasion of unusual signifi- 
eance. The auditorium of the 
Building held an audience composed not only of members 
of the three founder societies, but of the fourth 
great national engineering society, the American Society 


er oe oe 
Engineering Societies 


also 


of Civil Engineers. Thus the four national societies 

were brought together with a common purpose—the de- 
velopment of a plan to further engineering. 
THe Donor—AMBROSE SWASEY 

Ambrose Swasey, past-president of the American So- 


ciety of Mechanica! Engineers and president of the War- 
ner & Swasey Co., of Cleveland, Ohio, has made this 
foundation possible by an initial gift of $200,000. With 
insisted upon a 
which should not 
tain his name. the AMERICAN MACIIIN- 
ist, Mr. ITis 
prominent among machine-tool builders and is the fore- 
Among the in- 


rare modesty and _ self-effacement, he 


designation for the foundation con- 
To readers of 
Swasey needs no introduction. firm is 
most builder of telescopes in the world. 
struments turned out are the famous Lick, Yerkes, and 
United States Naval Observatory telescopes and the great 
73-in. reflecting telescope for the Canadian Government. 
In addition to his engineering achievements, Mr. 
Swasey is known also for his practical efforts toward 
scientific education and the advancement of the profes- 
sion. His gift for the establishment of The Engineer- 
ing Foundation is in line with these undertakings. He 
gave the handsome observatory to Denison University 
at Granville, Ohio, and the science building for the 
University of Nanking. The Young Men’s Christian 
Association building for the Canton Christian College, 
now being erected in China, was made possible through 
his gifts. He has also, as president of the Warner & 
Swasey Co., interested himself earnestly in the establish- 
ment and conduct of its school of apprentices, and in- 
deed his influence is to be found with every project tend- 
ing to the development and encouragement of men. 
Dr. John A. a life-long friend of Mr. Swasey 
and now president of the American Society of Mechan- 


Brashear, 


ical Engineers, gave the following account of Mr. Swasevy’s 
} 


life in an article which appeared in Classier’s Magazine 
for March, 1897. 


“Ambrose Swasey was born in Exeter, N. H., his 
ancestors being among the early settlers of New Eng- 
land, coming to America in 1638. Tle received his edu- 


cation in the ‘Little Red School House’ of the district. 
and his after life has shown that the seed sown by the 
At the age of 
18 he entered upon the machinist’s trade in Exeter, and 


old schoolmaster fell upon good ground. 


in 1870, in company with the present partner, Worces- 


ter R. Warner, he left the granite hills of his native 
State to go into the employ of the Pratt & Whitney Co., 
at Hartford, Conn. His energy and ability soon became 
manifest to his new employers, and his aptness in the 
solution of mechanical problems was so thoroughly ap- 
preciated that the remark, ‘Send it up to Swasey,’ wag 
a common one with them. 

“While in charge of the gearing department, he in- 
vented and perfected the epicycloidal miller for produc- 
ing the true theoretical curves of the teeth of gears, and 
a few years later made another advance step in the solu- 
tion of that difficult problem, inventing an entirely new 
process for generating and cutting spur gears, which 
proved a practical solution of the very important theory 


of the interchangeable system of gearing. In 1880, Mr. 





AMBROSE SWASEY 


Swasey resigned his position with the Pratt & Whitney 
Co. and, together with his present partner, established 
in Cleveland, Ohio, the business which has since grown 
to such large proportions. Mr. Swasey’s inventive and 
mechanical genius has emphatically manifested itself in 
the design and construction of the fine machine tools and 
astronomical instruments made by his firm. 

fortunate circumstance that these 
two men, Ambrose Swasey and Worcester R. Warner, 


“It seems a most 
should have associated themselves together as partners, 
for although the making of astronomical instruments 
was not in their original scheme when starting the busi- 
Mr. Warner’s taste for 
astronomy and his interest in the appliances used by 


ness of machine construction, 


astronomers, 


combined with Mr. Swasey’s love for ar 
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tistic design and his ability as a mechanical engineer, 
very naturally led them to take hold of the questions 
pertaining to such instruments. 

“In recent years and had 
increased to such dimensions in America that most in- 
tricate problems, requiring the highest engineering skill, 
The largest refracting tele- 


observatories instruments 


were demanding solution. 
scopes constructed previous to 1880 were the 26-in. tele- 
scope of the United States Naval Observatory, at Wash- 
ington, D. C., the 27-in. of the University of Vienna, 
Austria, and the 30-in. the Pulkova 
Observatory, Russia; but the Lick telescope, as projected, 
was to have nearly half as much more light-gathering 
power than any refractor that had hitherto been con- 
structed, and the difficulties of mounting such an im- 
mense instrument are enormously greater than those at- 
tending the construction of a smaller one. 

“In 1886 the Lick trustees invited four firms to sub- 
mit designs for the 36-in. telescope, which was to be 
Two 


instrument of 


the largest and most powerful ever constructed. 
of the competing firms were from abroad and two from 
the United States. . . . 

“The competing designs for this great telescope were 
sent to the Lick trustees in San Francisco, and after 
careful consideration the plans submitted by Messrs. War- 
ner & Swasey were accepted, and they were awarded the 
contract, although their price was the highest.” 

The manufacture of meridian circles, transits and other 
astronomical instruments of extreme accuracy and pre 
cision has formed a large part of the firm’s work, and 
in the designing of all these instruments Mr. Swasey 
has taken an important part. For graduating the fine 
circles of these delicate instruments, it was necessary to 
have a circular dividing engine, and as there was no in- 
strument in the country of sufficient accuracy, the prob- 
lem was taken up of designing and perfecting such an 
engine which, when completed, was capable of dividing 
circles automatically up to 40 in. in diameter with an 
error less than one second of an arc, probably the most 
accurate circular dividing engine ever constructed. 

Mr. Swasey is also the inventor of a number of instru- 
ments used by the Government in its coast defense 
works, including several improvements in the construc- 
tion of range finders. 

Many honors have come to Mr. Swasey for his work 
and achievements. He is a past-president of the Ameri- 
can Society of Mechanical Engineers, a member of the 
Institution of Mechanical Engineers of Great Britain 
and of the British Astronomical Society; he is a Fellow 
of the Royal Astronomical Sox lety, past-president of the 
Cleveland Engineering Society, and, in 1900, received 
from the French Government the decoration of the Le- 
gion of Honor for his achievements in the design and 
construction of astronomical Hle was a 
member of the Jury of Awards of the Nashville, Pan- 
American and St. Louis Expositions and vice-president 
of the Jury of Awards of the Jamestown Exposition. In 
1905 he served as president of the Cleveland Chamber 
of Commerce, and in the same year the degree of Doctor 
of Engineering was conferred upon him by Case School 
of Applied Science. 


instruments. 


ConTROL AND ADMINISTRATION OF THE FOUNDATION 


The Engineering Foundation which he has made pos- 
sible is established by the United Engineering Society, 


MACHINIST 219 


This is 


Engineering Societies’ 


and the funds will be held by that corporation. 
the corporation that owns the 
Building in New York City, its members being the three 
founder societies, the American Society of Mechanical 
Engineers, the American Institute of Mining Engineers, 
and the American Institute of Electrical Engineers. Oth 
societies are admitted under 
certain terms and conditions as associates. The officers 
of this society are drawn from the three founder socie- 
ties. The foundation is to be controlled and adminis 
tered by a board to be known as The Engineering Foun- 
dation Board. This is to 
the president of the United 
officio, two members from each of the founder societies, 
two members elected by the board of the 
American Society of Civil Engineers, and two selected 


er scientific associations or 


consist of eleven members 


Engineering Society, eX 
voverning 


from the public at large. 

At the inaugural ceremonies Gano Dunn, the presi- 
dent of the United Engineering Society, announced the 
establishment of the foundation; Dr. Henry S. Pritchett 
in happy fashion dedicated it to the furtherance of en- 
gineering and the benefit of mankind: Dr. Robert W. 
Hunt spoke in appreciation of Mr, Swasey; Charles 
Macdonald extended the cooperation of the civil engi 
neers, and Dr. Alexander C. Humphreys accepted the 
sift on behalf of the United Engineering Society. 





PERSONALS 


JvOennnnnenenenenenen nies 
Ten venee vemeenseeesrensnennes 





R. E. Carpenter, sales manager of the Taft-Pierce Co., 
Woonsocket, R. I., sailed on Jan. 27, for an extended European 
business trip. 

L. H. Mesker has joined the sales force of the Kearney & 


Trecker Co., Milwaukee, Wis. He will look after their inter- 
ests in the Ohio territory. 
H. W. Gahan, recently with the American Automatic Scale 


Co., Chicago, is now superintendent of the Galesburg Writing 


Machine Co., Galesburg, Illinois. 


James Lewis Litton, Machine 


member of the firm of Litton 


Tool Co., London, E. C., England, is in this country for an 
extended business tour. For the present Mr. Litton is mak 
ing his headquarters at the Hotel McAlpin, New York, N. Y 

David A. Wright, who for several years past has been 
connected with the Yale & Towne Mfe. Co., New York, as dis 
trict manager in the West, has opened an office for himself 
as manufacturers agent, at 140 8S. Dearborn St., Chicago, 
Ill 

William Cairns has resigned as general manager of the 
Parish & Bingham Co., Cleveland, Ohio W. D. Gemmill, who 


has been superintendent, has been appointed factory manager 
and F. W. Vilmar has been appointed to the newly created 
office of sales manager. 

Arthur D. Little 
offices in the Tremont 
himself to tech 


Guy E. Marion, formerly associated with 
Inc., Boston, Mass., has established 
Building, Boston, Mass., where he will devote 


and 


nical publicity work and his specialty of organization 
development of libraries and information departments 

W. M. Corse, formerly works manager of the Lumen 
Bearing Co., has been appointed manager of the newly or- 
ganized bronze department of the Titanium Alloy Manu- 
facturing Co., Niagara Falls, N. Y Hugh R. Corse will be 
sales representative with headquarters in Detroit, Mich. 

Henry D. Baker, who has bee American consul at Bom- 
bay, India, is now enroute to the United States, After his 
arrival he will engage in conference with American Exporters 
who are interested in India and Russia, following which he 
will proceed to his new post as commercial attaché at Petro- 
grad, 

M. A. Sherritt, for several years associated with Man- 
ning, Maxwell & Moore, Inc. as manager of their Philadelphia 
branch, resigned to become vice-president and general man 
ager of the newly organized Sherritt & Stoer Company, Ine 
Philadelphia, Penn. The new company will deal in machin« 


tools and kindred equipment 
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SHULL 





during the week 
new high levels 


advance in metals 
raw materials to 


METALS—A further 
brings the quotations for 





for this year. Another %c. has been added to the price of 
copper which now sells at 14.75c. for Lake and 14.50c. for 
electrolytic. Tin is erratic selling at 35.75c. for spot, while 
imported costs fully 1%c. more than that. Spelter is quoted 
nominally at 8.25c. There is very little to be had. Sheet zinc 
made a further advance to 10.50c. 
PIG IRON—Quotations were current as follows, at the 
points and times indicated: 
Jan. 29, Dec. 24, Jan. 23, 
1915 1914 1914 
No. 2 Southern Foundry, Birmingham $9.5 $10.00 $11.00 
No. 2X Northern Foundry, New York. 14.25 14.20 5.25 
No. 2 Northern Foundry, Chicago.... 13.00 13.00 | 14.25 
Bessemer, Pittsburgh......... 14.55 14.70 15.90 
Basic, Pittsburgh......... 13.45 13.45 13.65 
MISCELLANEOUS METALS—NEW YORK 
Jan. 29, | Dec. 24, Jan. 23, 
1915 | 1914 1914 
— —Cents per pound—— = 
Copper, electrolytic (carload lots). . 14 50 13.50 15.00 
,, ne ‘és 35.75 34.25 37.70 
Lead eesen 3.70 3.80 4.10 
eee 8.25 5.85 5.20 
Copper sheecs, base. 19.00 18.50 | 20.00 
Copper wire (carload lots s). 15.00 14.25 15.75 
Brass rods, base icsauwe 14.50 13.00 16.37} 
Brass pipe, base ‘ e 15.50 | 15.50 21.00 
Brass sheets. . . . ' 14.75 13.25 16.624 
Solder 4 and 4 (case lots).......... 22.50 20.00 26.25 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Jan. 29, ] Dec. 24, Jan. 23, 
1915 1914 1914 
- Cents per pound ———-_--_— 

No. 28 Black.......... 2.60 2.60 | 2.75 
No. 26 Black.. 2.50 2.50 } 2.65 
Nos. 22 and 24 Black.. 2.45 2.45 2.60 
Nos. 18 and 20 Blac! 2.40 2.40 2.55 
No. 16 Black... 2.35 2.35 2.45 
No. 14 Black........ hs 2.25 2.25 2.35 
No. 12 Black.. 2.20 2.20 2.30 
No. 28 Galvanized... i : 3.50 3.50 4.05 
No. 26 Galvanized " 3.20 3.20 3.45 
No. 24 Galvanized ee : 3.05 3.05 3.30 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Jan. 29, | Dec. 24, Jan. 23, 
1915. | 1914 1914 
— Cents per pound—__—— 
Steel angles base... 1.85 1.85 1.90 
Steel T's base 1.90 1.90 2.10 
Machinery steel (bessemer). 1.80 1.85 2 05 


18% 4% 


ALUMINUM—Ingot metal for casting is held at 


19%c., while sheet aluminum sells at 28e 


ANTIMONY 
in New York 
l4dlac, 

CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c. per 
100 lb, in lots of less the price is proportionately higher. 
Caustic soda is quoted at 3c. per lb. cyanide mixture in lots of 
50 Ib. is quoted at 19c. per Ib 

OILS—Steam cylinder oil sells at 35c. per gal. in five bbl. 
lots, New York. Cottonseed (crude) is quoted at 36.5c. per 
gal. f.o.b. mill. Prime Winter Lard oil sells at 85c. per gal. in 
five bbl. lots; Extra No. 1 at 62@64c. Linseed oil at 52@53c. 
per gal. 


MACHINE BOLTS - 


pound 
brands, 


Prices are steady as follows, per 
Hallets’, 15%c.; Cookson’s, 16%c.; other 


These are quoted to consumers at 
60% off the list price, but in the case of steady customers 
and large orders, generous concessions are made. 

WELDING WIRE—During the week there has been no 
change in the market, prices being quoted as follows: 


Cents per 
Pound 


%, J; and ie ee ae Ges 0.06 
No. 8, and No, 10 er wT Tee re 0.07 

‘ : ; ¥ alleles da 0.085 
No. > ‘ ; ; ‘ , eine + 0.09 
ee oats ee ees AS Hat a 0.095 
No. 14 and , aR ne ene ee ; ‘ 0.10 
OO RRP oT Ter Tee Ter ere er i-eenee cee 0.16 
No, 20 iL: Ree ees PASS eed es Cede CEROEEES O06 eeheees 0.20 


SEAMLESS DRAWN TUBING—(Tron Pipe Sizes)—The fol- 


lowing prices are quoted from jobbers warehouse, New York, 

in cents per Ib.: 

Diameter, Diameter 
n. Brass Copper In. Brass Copper 
} 17.0 21.5 34 18.5 22.5 
l 17.0 21.5 + 19.0 23.0 
1 17.0 21.5 4} 20.0 24.0 
1} 17.0 215 5 21.0 25.0 
2 17.0 21.5 6 24.0 28.0 
24 17.0 21.5 7 26.0 30.0 
3 18.0 22.0 S 28.0 32.0 
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Prices--Materials and Supplies 


Vol. 42, No. 5 
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IRON WIRE—The follow ing prices are net per Ib. in 100 Ib. 
lots or more from jobber’s warehouse, New York: 


Birm. Wire 


Gage 100 Lb B.W.G. 100 Lb. B.W.G. 100 Lb. 
Sto 9... 3.00 17 4.50 22 6.60 
10 to ll... 3.30 18 4.80 23 6.90 
2 : 3.45 19 5.70 24 7.20 
13 to 14... 3.75 20 6.00 25 7.50 
15 to 16 4.20 21 6.30 26 7.80 
COPPERED BESSEMER ROD—The following net prices 


are quoted for 50 lb. lots frora warehouse, New York: 


Size, In. Cents per Pound 
| ‘ 10.00 
ws &- ee a 9.00 
ee 8.00 
# to &.... 7.00 
i tog... 7.00 
Ys to4% 5.00 


COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York 








Thickness of ——————Outside Diameter in Inches 
Wall, B.W.G. 1 } i ; 3 i 1 1} 


. 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
_ 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16. rere 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
| ae ' 16.83 20.09 23.52 26.79 32.85 


DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, 25% off. 

At these discounts the net prices are as follows 


ROUND POLISHED DRILL ROD 


———Prices in Cents per Pound — 
First Second Third 
Size, In Grade Grade Grade 
fi to 1} abi 37.50 30.00 17.50 
to }in...... +e 41.25 33.00 19.25 
ys to j in. ‘ 45.00 36.00 21.00 
0.178 to 0. 4218. a 56.25 45.00 26.25 
0.125 to 0.270... 62.25 49 80 29.05 
0.202 to 0 120... : 67.50 54.00 31.50 


SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3 base. In small lots quotations are made at $3.75 and $4. 
TOOL STEEL (Third Grade Flat)—These prices are quoted 
in cents per lb. in lots of 100 lb. from jobbers warehouse, New 


York, % to 2 in. base: 

in. wide c. per Ib, 
1 x% 15.0 
ex 8 14.0 
aX 14.0 
fn X 56 13.5 
Wyx& 13.5 
4x4 13.5 
%x 1 13.0 
Se ee eer sah Seals niece acest SU ab oct a 13.0 


STANDARD PIPE—Discounts have been revised, making 


net prices lower. Revised discounts applying to standard 
lists are as follows: 

Black Galvanized 
}- to 2-in. steel, butt welded S1% 72 Q% 
24- to 6-in. steel. lap welded 80% 721% 
7- to 12-in. steel, lap welded 77% 664% 


At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows: 


Diam- Galvan- Diam- Galvan- 

eter Black ized eter Black ized 
j-in 2.20 3.15 5-in. 29.60 42.20 
l-in 3.24 4.67 6-in. 38.40 54.60 
1}-in. 4.38 6.30 7-in. 55.00 80.00 
1}-in. 5.25 7.55 8-in. 57.50 84.00 
2-in. 7.05 10.15 9-in. 79.50 $1.16 
2}- -in. 11. = 16.70 10-in. 95.00 $1.38 
3-in. -¥- 21.80 11-in. $1.06 $1.55 
i-in. 21 31.00 12-in. $1.17 $1.70 


STANDARD MACHINERY ST®EL — Rounds 
are quoted at the following net prices per Ib. in 100 Ib. 
New York: 


and squares 
lots, 


Diameter, Diameter, Diameter, 
In Per 100 Lb. In. Per 100 Lb. In. Per 100 Lb 
#3 4.10 ; 2.60 4 3.00 
} 3.60 Sts 2.60 5 3.10 
1, 300 3h 2.75 2 3.35 
} 2.80 33 2.85 6} 3.60 
4 2.70 4} 2.90 6} 3.85 
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New Mechanical Card-Sorting 
| Machine 














cure the hava c. \t ea tur i the machine thy 
SYNOPSIS The tabulating of data by means O upper card is picked from the pile an assed under the 
punched cards instead of vy writing is finding mide niste A. 1 hei ‘ erie’ en the cn 
favor in many lines of work. The accurate sorting frame B. are the 12 plungers. each havi! a small spri 
: is all-important and in has CUS Ls done entire ly hy whic 1) tends to force it (| wn. Vee nlates (. controll | hy 
j mechanical means, no electrical contacts being the cams and springs at each end, allow or prevent move 
used, The mechanism is sumple and capable of ment as Pare | 
rapid operation. sorting and counting when de- \\ hen a card havi eah hk , ' , the 12 horizont i] 
sured at the rate of from 250 to 270 cards per nes in the row under the plunms asses wider the nide 
j minute, Hate 1. the corresp ! 1) through thre 
" ° rs ole, setting the guide bar beneath, which diverts the card 
The punching machine for use with the Powers system — to the correct pocket. As a rule. there is but one hole in 
of mechanical accounting was illustrated on page 185. Vol. | |ine. but in case of two or more there is a device for “split 
!1. The next step in the series is the sorting of the sorting.” as it is called. the pins for the holes not selected 
cards into their respective groups so that the data con eine locked so thev w not open the shutter leading to 
tained on them may readily be examined and tabulated the pocket. As soon as t trippit evers underneat! 
It will be remembered that each card contains 12. hori ave been set, the plunvers rise out of the card. whi 
zontal rows, each comprising 45 points which may be s then moved forward in 1 wsition shown and carried 
punched to signify different facts. nder the rubber-covered vyheels at the right to it 
In sorting these cards the different values are pickec proper compartment. At 1 same time another card 
out from each horizontal line by means of 12 plungers,  j, 4, om the magazit ess repeated 
j tT is repeat I so ) | *_ i ‘ orts 
0 to 270 cards per} I 
) of the interestu ir { irrangement of 

















Fia. 2. DeTAILS oF rik Sorring Puncies 











petween thr 1M ts | qouhie, bord il chute 





. > , af hrough which the card for the lower pocket easily drops 
Fig. 1. Powers Mecuanicat Carp-Sorring MAcuint ‘ 


to its proper place without interfering in any way with 
the upper pocket. This can be seen tm Fig. 2 At the 
as can be seen in detail in Fig. 3. Each of these plunger war of the ines 5 las another pocket. known as the “dis 
controls the operation of shutters, or switches, which di ard” box. into which all cards go that are not punched it 
vert the cards into their proper compartment accord ‘| ots onl ay pe oe 
ing to the holes which have been punched in them 
The cards from the punching machines are placed in How tie Suurrers Are ConTroLLep 
the magazine at the right. Fig. 1. being fed up by th The method of controlling the shutters can be seen in 


pressure of the iong spring beneath. This is arranged Fig. 3, which shows the back of the machine with the 
to equalize the pressure regardless of the number ¢ 


win and gear guard removed. In this particular case 
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it will be noted that the third plunger is down at A, show- y a single-feed movement at A, the vrand-total being 
] 


ing that a card is in position under the guide plate and 
T t! one of the machine Is Instantly stopped by means of the throw-out 


Is Trlps 


that there is a hole in this plate. ! ! . 
bars running cross-wise of the machine, each of which con- at C. The tallies on the counters can therefore be abso- 
trols one of the 12 fingers at 2. In their normal position lutely relies 
these fingers hold the curved rods C in their extreme — hp. motor under the bed, 


right-hand positions; but as soon as one of the trip bars jackshaft, and the power transmitted from this by chains 


lon. All these machines are driven by a 14- 


the motor being belted to a main 


is depressed I a plunger it ralses ohne oO these fingers lo all the other move nts, as can be seen in Fig. 2. 

out of contact with the notched end of the rod, as can It will be noted that the operation is entirely me- 
be seen in the third rod at J. This allows the springs at) chanical in every detail, no electrical contact being used. 
the other end of the rod to move the small crank to the This allows either direct- or alternating-current motors 





set by B. Should anything go wrong in the counting, the 


eS 














ee ———- 











Fic. 3. Back or Macuine witnu Gvarp RemMovep Fic. 4. Tur Sorrer Equirprep WITH 
TO Siow MECHANISM COUNTERS 
left, which throws up two guides and directs the cards or any other power to be used for drivin These ma- 


passing beneath the roller against the under side of the chines are made by the Powers Accounting Machine Co., 


guides and into their proper compartment. As the 50 Church St... New Yor 
plunger resumes its normal position the resetting plate 2 


is actuated by the cam and roller shown behind the large 


sprocket wheel. In swinging to the right this makes Wanted, A Micrometer 
contact with the resetting stops on all 12 of the rods, 
restoring them to their normal position and allowing the By F. P. Terry 


fingers to drop into place on the notched end. 

The chains show how motion is imparted to the vari- The objection to the machinists’ micrometers at pres- 
ous rollers and how it is kept in contact with the smaller ent available is that the machine must be stopped before 
sprockets, which give motion to the rubber-covered feed = Tie Work can be measured, Lense makers use a_ tool 
rollers. When in operation these chains and sprov kets are la spherometer, shown in rough outline in the illus- 











. . Sa ee oa a ae eee —e 
completely covered by the guard, which can be seen in tration, While the two legs A are ea, e leg Bis mov 
another view. 

Tik COUNTING Sorver 

Another type of sorting machine shown in Fig. 4,0 gemeem \ ; ~ 
this being a duplicate of that shown in) Fie. 1, except —— : 
for the counters on the upper part. This attachment cot Shaft ’ 
sists of 12 individual counters, a sub-total counter and a " Dial Gage 
erand-total counter, the last being at the extreme right. { 
The first counts the cards going into each pocket, while \ : —__§—= 
the total number of cards in all the pockets is shown by 2 ga —SS= 
the sub-total counter. These 13 counters only count 
eards which are properly punched and deposited in the \ Succestep Form or MicnoMETER 
various pockets. If any cards vo through into the discard 
box, they are shown on the grand total, but not on the sub- able, which causes the dial to register the amount its end 
total. This forms a constant check, as the number o s above or below a plane tangent to the extreme ends 
cards in the discard should equal the difference betwee of the legs A. It seems to me that an adaptation of this 
the numbers on the two total counters. ould be made to measure both external and internal work 


All the counters except the erand-total ean be reset while in mo 
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Unexpected Advantages and Cone- 
tingencies in the Small Shop 


i By Joun H 





SYNOPSIS 
give 


; 
Accidental advantages sometimes 


/ 


ik tad 


disadvantages are usually frequent enough to more 








\N DEVENTEI 


ras which he had presents to them, they handed ty 


{ 


all kinds of uncomplimentary remarks and a number too 


he shop owner the opportunity to make un- their business elsewher 
] }] ’ " 
looked-for profits. In the small si Ops these wind- The trouble with Old Bil vas that e did not 
. ; ! } 
falls are often quve nto the customer through a tach ow to make uxt ot at i} loo ed-for acd antage. I] 
— » , , , , 
of knowledge of how to handle them. Unlooked-for should have sent himse! , »s bill on the first of « , 
‘ sa a i ' at a” , ’ ‘ i> ' ‘ft 


month to drive home the cash value of his “lucky stri 


than make up for these “lucky strikes.” The ol then should have banked an equivalent amount i 

ject of this article is to show how unexpected “contingent” fund to take care of accidental and un 

advantages should he used ai unanty ipate / iis ween | setbacks 

fortunes quarded against in the small sl Op. Advantages of this kind, w i come to a man entire! 
without his seeking them, are likely to disappear as quick 

A fortunate adventurer, after a day or two OL eas\ ly as they come. Anvone who ires on these things Is a 


prospecting, stumbles over a “lu K\ strike” of immenst rambler. and the small shop cannot alfor to shelter one 
value. The bulging yellow nuggets have cost him only a who pursues such a pastii lut vusiness hours. { 
few dollars’ worth of time and grub stake. these things as a basis for fixine selling prices is as 
If he were like some shop owners, he would add 100 per ul as savine to vour customer I a oine to play 
cent. to this cost as a selling price for his tind and cor t! races. and | promise to ‘ ‘ rll the winnn 
gratulate himself on making such a large percentage oO it will sO ! ¢t? 
profit. He does not do this because the material that 
he has discovered has a fixed standard of value, un Wito Pa 0 > IAL Toons 
like the products of a machine shop or factory where a \ more frequent case « ime type of unexpected ad 
tual values are hard to determine. intag = that \ } Y il te ! or some past 
The man who owns a small machine shop is not at all ‘b are found to be exact! t for a piece on which 
likely to stumble over a gold mine, or to get anything uotations are asked by another customer. These tools 
of value, including experience, without working hard fo ave been paid for by the « il customer. therefor 
it. Occasionally he has a stroke of luck, and then is quit what is more natural than for the shop man to make no 
likely to give the results of it away to his customers. harge for them in this case, hopin thus to get his pric 
The story of “Old Bill” and the natural-gas well illus inder that of a competitor. 
trates this generous trait. Chis is bad poli vy. for in so don hye helping to es 
Bill’s shop, with the exception of a few occasional odd — tablish a fictitiously low price-standard for the tvpe of an 
jobs, was devoted to making steel springs. For many _ ticle in question. The second or third man who buys thi 
years he had used coal as the fuel for his spring-temper- article is not entitled to a lower price than the original 
ing furnaces, and was always careful to see that his cus customer who paid the cost of the special tool 
tomers paid for the coal when they handed over the Another objection to cutt rices on t recount, and 
money for the springs. a more selfish one, is that 1 fortunate customer who re 
( es the low ! mia rnie ! ive 1 prece almost 
Oup Binu’s Narurat-Gas WELL e the preceding one. but just event enomgh to mals 
As time went on, natural gas was discovered in the the availabl ools unusabli In t case he will be 
neighborhood, and Old Bill soon possessed a well o quite sure that lhe I vith the extra 
his Oowh On land back of the shop. After the bills for coal img that is mac 
stopped coming in, he found that the springs were cost Bargain-counter sales make the public look with sus 
ing him considerably less and decided to reduce the pric jicion on honest prices representil ir wages to thos 
to get more business. He had been under no expense in who ma t oods. One mal ly to get all of 
connection with the vas Wwe il, since it had been put dow: Ss prices [ow hie e ale t \ not matter much 
on speculation by well drivers who took a portion of thi or he would soon cease to exist op ownel Phe 
gas in return for their trouble. danger lies In many shops making occasional prices at 01 
Old Bill had every right in the world to give severa wlow cost, and thus tendn to lower the standard of 
hundred thousand cubic feet of first-class vas away evel Lilie mol pul int 
month, or to blow himself up with it, or make any oth 
foolish use of it that he wished. But after 18 months had Domestic Economy 
passed, the gas began to decrease in pressure, until fi Whether a man doe t pay a salary to 
ally it petered out entirely, and the dingy face of the coal , or being his co Oust vr is a matter of 
wagon driver was seen once more with the same regularity taste and mutual domest ement regal which it 
as in past years in the vicinity of the spring shop. s up tot weaceably lined outsider to be strictly neu 
Bill was surprised at “he skeptical and incredulous wa tral. But when Mrs. Small Shop wcomes the book 
in which his customers accepted this reason for putth keeper and office manager, it is timely to say that the la 
the prices up again. Instead of thanking him for tlhe orer is worthy of her hire, and that such services should 
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not be presented to the customers by omitting their value 
rom selling prices merely because the shop owner does not 
pay out actual cash for them. <All of the items of cost 
are not represented by the actual expenditure of money, 

you saw in the case of “Hi Perkins,” who thought he 
could sell his pigs at a low price because the farm had 
heen left to him without encumbrance 

The case of the occasional over-bright apprentice who 
s able to do a man’s work at a boy’s pav is some what sim 
ilar. The shop owner who is so fortunate as to POSSess 


such a paragon should not use the apprentice rate of pay 


in estimating the selling price of work which the bey 
will be asked to do. Possibly before the job is actually 
landed and in the shop, the boy may “get wise’ to his 
value and ability to deliver the goods, and will go to an 


other shop which will pay him accordingly. Self-pro 


tection, as well as the general welfare of the trade, de 
mands that such reasons as these shall not be used for 
excuses to cut prices. 

Do not misinterpret me into saying that unexpected 
and unusual advantages should not be used. My point is 
that they should be used to increase profits and nol flo 
(eCrCANE Prices, 

The small shop that is struggling for a start may say 
that such distinctions are impossible to make. It is true 
that a shop of this kind is an exception to most of the 
rules of shop accounting, by virtue of the fact that it ha 
to be. The owner during the first anxious months is 
not working for profits so much as for a living and for a 
fighting chance to succeed. To lay aside a sum for ce 
preciation and interest is out of the question when it Is 
nip and tuck to meet the payroll and the incoming bills 
for materials. To ask a oman in these conditions to 
choose carefully between transient and permanent advan 
tages is like requesting a man struggling in the water to 
hy particular about choosing the object that lhe vTasps. 


Your competitors have the ad 


But don't cut prices! 
vantage of you if you are new at the business. With all 
of the accidental advantages that good luck can muster 
together, it is not likely that vou can actually produce 
work cheaper than they, even omitting such items as ce 
preciation, interest, and the like, from your costs. How 
then can you make a profit if you cut prices? And with 
out profits you will have as much chance of climbing 
the hill of success as an auto with an empty gas tank ! 
After the shop is established, if these unexpected and 


unusual advantages remain with vou, do not use them to 


shave prices, for a man who is forced to use crutches of 


this kind to compete with those less fortunate Is a lame 
duck and is subsisting on a form of charity which is 


likely to injure the rest of the trac 
Making Use or REAL ADVANTAGES 


Real advantages that are permanent may be properly 


reduce selling prices 


used either to increase profits or t 
to get a larger volume of business. A foundry located in 
the coal and iron district avoids much expense of freight 
on the materials that it uses. It is, therefore, in a posi 
tion to make better prices to the trade in its vicinity 
than a shop which is at a distance from the source of sup- 
ply of raw materials. One would not think of asking 
the first man to maintain such prices that the second man 
could compete with him on his own ground. He has a per- 
manent advantage in his location and is entitled to the 


business by virtue of it. 
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Skill and originality are permanent advantages that 
justify price lowering, providing a good profit is made on 
the work at the revised price. The man who can do work 
et a low price and make a profit at it, is entitled to all 
of the work he can handle and his competitors’ respect 
into the bargain, providing that this profit is made from 
skill and originality and is not a fictitious one made up 


of unexpected or unfair advantages. 


War HaAprENED To JOHNSON 


Johnson had a little shop located in a loft building where 
he paid an annual rental of so many cents per square foot 
of floor space. He had often congratulated himself that 
the landlord had to pars the deprec lation and interest on 
the building, 
heating was this fixed annual sum. Above and below 


and that his only expense lor housing and 


him and on each side the space was oc upied by a manu 
lacturer of clothing whose business had increased rapidly. 


The president of this concern needed the space that John- 
on was using, and being a man who usually got what he 
wanted, Johnson found that his lease could hot he re- 
=f 


uite a bit to get his machines 


newed It cost him « 
, 


transferred from the old place to the new location, and 


quite a bit more to get them relocated and ready for busi- 
ness. In the meantime, the de lay had been an expensive 
one and had cost him several orders. Paying for all ol 
these things put quite a crimp in his working capital 
and the protits for that veal looked very small indeed. 
In thinking over things, Johnson came to the conclusion 
that in some way or other the customers should be mad 
to pay for these unexpected setbacks which were quite 
likely to happen to him from time to time. 

On investigating he was surprised to find that many 
big plants and uptodate small ones have what they call 
“contingent funds” for the purpose of providing for the 
unforeseen, A small per cent. of the total annual receipts 
is banked or invested in a way that it can be quickly 


converted into cash, and in the course of time there is a 
“war chest” available on which to draw for the unusual 


al 


and unexpected. Thus, lawsuits, accidents and the like 
are paid for in advance on the installment plan by the 


customers, for the annual amount which is set aside for 
this purpose enters into the “fixed charges,” then into 


costs, and finally into selling prices, 
Johnson determined to set aside several hundred dol- 


lars a vear for this purpose and in order to kill two 


birds at one shot he invested it in life insurance of a 
form that is quickly convertible into cash. Thus his fam- 
ily was protected against the contingency of his death 
and at the same time a fund was established to protect his 


business against contingencies of other kinds. 
THE SIZE OF THE CONTINGENT FUND 


What sum should be set aside for this purpose 7 It 
depends first on the amount of profit being made, and 
next on the disposition and policy of the owner. Some 
firms with big profits go so far as to insure themselves 
against a loss during dull times. The small shops will do 


well to make provision only for the most probable hap- 
penings, and leave refinements in unexpectedness to those 
who have plenty of money with which to buy them. 
Remember that the investment account is reserved 
for certainties; that probabilities belong to running ex- 


pense, and that the contingent fund is for possibilities. 


a a 
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igs for MaKing Hosiery-Drying 
Machines 


By Rornerr Mawson 





means of springs at the lower end. as shown at (¢ 





NE NOPSIS The tools deserihes ire made fron \ form with a hose is then carrie Vv means of a Tibbo 
steel bars. In making the) } s necessary on am through a slot at D into the eas ng FE This is 
fo cul urs to the desired lengths and to fast fitted at the lower end with steam coils, and a blowe1 
fhe elements together by means of screws and d causes the heated air to circulate as the hose Is conveved 
els Phe rocess of makn sa firtures of through this casing Che form is the carried out of the 
ules necessity of pattern and casti casing through a slot /’, the hose being drv and straight. 
and also removes the waste of time T NEE ! When thr form 3 carried around to thr position (y 
proce fi) entails. Nome interestina aocatingd t is forced into a , , tal rhe \\ lips the tak 
methods ar e wus / L Hts i} eal old ol at end 0 | 0 it 1 toe ana thre oth 
u“ a I to secure the cort SUELO} t the heel \s the form is carried forward the clips ar 
part. ated slightly to remove the heel part The form 
-_ then drawn out of the hose, 1 : held with the clips 
The Lhlile nes show! were Phhete ) Ti Phy have It) i ~ (lesc] oc 
Te xtile Mav nery i... *hilad riled. e] li. By It tly. the Tl ( hag ~ 7 yey ( Tio? on 1 


operation is as follows: tal I] 





Fig. 1. An operator the) places thi on separate wood waced on the table, it is) carri orware SUmCiet 
forms, as B. Each hose is held tightly on its form by amount to separate ea Che table then rises 
ie te t which it « il] ipied and is ready fo 
ot ! nile of CS¢ 
ma 4 = thus f tomat with the ex 
cond of placi t orm boards It is 
know as fn automati warding, drving and strippl 
machine Some o ‘ used to manutacture this ma 
( ( ‘ owl 


DRILLING (¢ DBOAI CLIPS 








ongu e1 ' (, springs being fitt 
ti th the te ues A jl) tt stings are ea 
0 ti MOSITIVE s ) tii “ 

‘ ~ ‘ ‘ | eat k 
mouitiyp Us irl ndles is 

~ 1 ‘ ~ ‘ ny Tw ? lix 

the Jig the ma ne ta e construction of thy 
Fig. 1. Hostery-Drying Macuines AssEM BLED jig 1 e observed bett ' eference to Fig. 2-A. 


























Fic. 2. Drite Jia ror Carproarp Crips Fic. 3. Dnritt Jie ror Arm Bracket 





AMERICAN MACHINIST Vol. 42, No. 6 





























Detatts or Jigs Usep tn MAktne Hostery-Dryinc MACHINES 








February 11, 1915 AMERICAN MACHINIST 


70 
2o 




















Fig. 4. Drintt Jia ron Taste LEVERS Fic. 5. Jig ror Dritwinc Siipinc-TasLe Brackets 


The jig used for drilling arm brackets is shown in Figs. the casting at B to resist the di stresses, The two 


and 3-A. The casting Is previously machined on thi screws ( are also tightened on the piece to assist in hol 


lower and upper surlaces, It is then slid into the jig, 1! it. The following holes are then machined Two \% 


resting on the lower machined surface and being located in. at )), two ',-in. at F, two in, at F, two 43-in. at G 
by pins on the rear sides and end. The clamp A is tight and one 8g-in. through the boss at //. The holes F ar 
ened on the casting by means of the pln screw shown, reamed to % in. with the castn ¢ removed from the lig 


thus holding the part securely. The jig used when drilling the frame brackets is 





A 43-in. hole is then drilled at 4 through a clamping -hown in Figs. 6 and 6-A. In this operation the roug! 
boss: the outer portion ot thr hole ~nliterward opened out custing is lov itedi wit three nins., two at the rear and on: 
to 14 in. diameter and the lower tapped a U%-in. U.S. S t the end A. The st » Boy is made with oper 


thread out of the jig. A °%<-in. hole is drilled at C, six 4 ends, is tightened on the piece, hole it securely. Two 


in. holes at DY and a ,’y-in. hole at / yin. holes are then d io the casting, the tools be 


Drinning TABLE LEVERS =a 


When drilling tall levers tiie ] shar in Ky rs b sie 


1-A is used. The casting has the large hole drilled throu ; iin” TY 





= (fF, is rel on es the vung over and the 
lt l Pil laced into t other positiol \\ ‘ ries 
tl e D square W t ( / \ ,©-in. hole 1 
then drilled in the cast t tool by uided throug! 
thy US - 
A Threading Attachment on 


the TailstocK of an Engine 


a Ti 
WALING 




















cree - eee ey 
the boss in a previous operation and a pin -f which fits in —_ (rere seers aw 


The other end is swune against a pin B to locate it, 

















resting on two pins as shown, and the screw ( is tight Fic. 1. Two B 


ened to hold the castin Y secure ly. ao j-th. hole is drill 


in the boss at 2). The pin KB Is Thel placed throug thread on ts ends 1 ShHownh mn the aecompal ne otitis 
thre bushing and into the hole drilled, thus holding the trations. This attachment s been used successfully for 
casting in the correct alignment when drilling the other — threa ¢ motor shafts, where a good thread for the pit 
holes in the part. ion nut Was required, ane it ise the production of 

A ,',-in: hole is drilled at F and a ,y-in. hole at G. the entire shaft was cheapened, eas skillful an op 
The casting Is then removed from the jig and the hole F — erator was not required as when the thread hase 


is reamed for a No. 6 taper pin and one part of th with a single-point t eadine tool 


hole G is tapped a ®¢-in. U.S. S. thre . the other part The most particular operation and measurements o 
being opened out to 13 in. for bolt clearance, piece OF Worl sua overn the rate o pav that 
When drilling the brackets on the sliding table, thi the operator rece es, and as the threading on the shaft- 


a a: a ; ‘ one , 
Ys, 8 and 5-A S Used, The casting | ‘ owl ! | y, | was the most parti ular operation. it Was 


jig shown in F 
cated by two finished surfaces, a clamp operated with t the governing factor in this cas The upper shaft 


screw A holding it securely. <A setscrew is placed under ‘ie. 1 is just as it came from the lathe in Fig. 2. 
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which “ives a UClit ral view of a shaft lathe equipped Wil 


multiple length and diameter stops for rough-turning 
and necking the different diameters of the shaft for grind- 


ine. It also shows the semi-automatic threading attach- 


] 


ment on the tailstock 
be seen In Fie. 3. The center of the tailstock inside the 


spindle, a closer view of which can 


die head supports the shaft as if the die head was not 


on the spindle while it is being rough-turned by the tool 
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eight-per-inch U.S. S. thread was cut, the center being 
of 154 in. diameter. 

A similar application of a threading attachment for 
the tailstock has been made by using a solid die and re- 
versing the machine when backing off. This die has been 
used very successfully for threading small shafts having 
a thread 4% in. diameter, 20 threads per inch U. 8S. 8., 
ut in this 


where the center was only ;3; in. in diameter, 














Pig. 2. Tuk Dir-Heap anp GENERAL TooL ARRANGEMENT 

















Kia. 3.) Trureaping ATractiMENT MountrED on Latitl 


mn 
PALLSTOCK 


hown on the front tool Dost aha necned by thre tool show) 
the rear tool post. \fter the shaft is turned and 
necked all over, the automatic die head is closed and run 


over the Prion thread. 
CONSTRUCTION OF ATTACTIMEN' 


The construction of the attachment is shown in Fig. 4. 
This automatie die head can be used on all sizes of threads 
on which the root diameter Is not so small as to make the 
center too weak to stand the cutting that is performed on 


the work before it is threaded. In the case shown, a 2-in. 


nq and bringing 
c 


v e 7 | 
adie {\back 


3 Supporting Pins 











2 Adjustable 
Knock-off Stops 




















Fig. 4. Avromatric Dre Usep over Center on En- 
GINE Latriuk TAtLsrock 


case no other work was performed on the shafts except 
the threading. 

In both of the above mentioned cases the stops are set 
~o as to knock olf automatically the desired distance from 
the shoulder of the piece, The sliding fit of the die upon 
tailstock spindles is made as close as possible, as this is 
a great aid in keeping the thread in alignment with the 


rest of the work. 





























February 11, 1916 AMERICAN 


MACTINIST 2249 


Manufacturing Hospital Furniture 
by Oxyacetylene Welding 


EpIroRIAL CORRESPONDENCE 





SYNOPSIS In the making | hospital jurnt- 
ture the oxryacetyle ne torch is being used to qood 
advantage. Some parts made by this method are 
shown, the lime re quired in each case being give n. 
In only one or lwo instances have rivets heen used, 
and the parts may well he lermed oxyacel yle ne- 
welded, 





In the making of hospital furniture, the oxyacetylene 
welding torch is rapidly taking the place of coupling and 
riveting. The result is that the parts are lighter in con- 
struction, neater in appearance and fully as strong as 
when made by former methods. H. D. Dougherty & 
Co., Philadelphia, Penn., make a variety of parts by 
this method, some of the welded details of which will be 
illustrated. 

A three-compartment writing-desk for a hospital mu- 
scum is shown in Fig. 1. The legs and braces are made o! 
steel tubing, and the three-compartment top, which is de- 


signed to hold plates of glass, is made of angular sections, 
The various corners and joints of this desk are welded, 
altogether 34 welds being made The total time occu 
pied in making these welds is 24 hours. 


MAKING A Warpropt 


The skeleton of a wardrobe built up by the welding 
method is shown in Fig. 2.) The corner pieces are made 
from angular sections and the remainder of the framework 
from flat bar-stock. At the corner of each leg is welded 
a short rod to which rubber pads are attached. In the 
making of this part, 26 welds are made. The time ox 
cupied is 14 hours. 


A welded wardrobe door is shown a hig. be The 


framework is made of angular steel sections, a set of 
which may be seen at A. After the pieces have been cut 
to the correct lengths, they are welded at the corners B. 
The time required for making the four welds is 18 min 
utes. One of the finished doors, showing the sheet-metal 


eover and brace, will he noted ae €;. 
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Fig. 1. A Wetpep Writinc- 
DESK 


Kia. 2. Wetpep Hospi Rig. OS.) Making a Warp 
ran Warpront none Door 
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Fig. 4. MakinG «4 WELDED STOOL 


Fig. 5. Maxine a Hosprrat Cirarr 
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MAKING |, STOOL 

A three-leg stool made by the welding method is shown 
in Fig. +. On the left is the fixture used. The legs A, 
having been previously cut to length and bent to the de- 
sired contour, are put in the fixture and located by the 
lugs B. The seat is placed in the fixture at (, the inside 
diameter of which is of a correct size to locate it. The 
brace bars ) are then inserted, being located ly the guide 
plates shown. When all of the elements are in position, 
the various joints are welded. The approximate time to 
complete the various welds Is lA, hour. One of the com 


plete stools is at the right. 


MACHINIST Vol. 42, No. 6 


of uniting the sides, which completes the welding of the 
table. 

At the rear of the fixture may be observed « number 
of elements for making a table, and at the right, one of 
the completely welded tables. In the manufacturing of 
this table 16 welds are made, the approximate time re- 
quired being 50 minutes. 


MAKING A Wririnc Desk 


A welded writing desk is shown in Fie. 7. This part 
is made from tubing, except the top, which is of a light 
steel construction. The tubes are first cut to length 
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Fic. 6. Maxine a Warp 
TABLE 


Kia. 7. A Wetpep Writine Fia. 8. A WeLpEp 
Desk UTENSIL Rack 
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Kia. 9. A Wrbtpep EXAMINATION TABLE 


Fig. 5 shows a welded chair. The tubing of which 
this is made is first cut to the correct lengths and then 
hent to the required contours. The elements are placed 
in position, and the six joints shown at A are welded, thi 
time occupied being 4 minutes. At B is shown on 
of the finished chairs with rubber feet and sheet-stee! 
back and seat. 


Making A Warp TABLE 


In Fig. 6 is shown the method used for making a ward 
table. The legs are made of steel tubing and the braces 
and top of rectangular bar-stock. Two of the tubes which 
comprise the legs are placed in the fixture at A, being lo- 
cated by the stops shown. The top bars and braces are 
next placed in position, being located ly stops, The joints 
are then welded on the bars and tubes, after which the 
welded sections are taken out of the fixture and another 
set of elements are placed in position as before The 
welding operations are then repeated, the last being that 


Fic. 10. A WerLbpED WHEEL STRETCHER 


and are then bent to the correct contours. They are then 
placed in position and the joints are welded. Altogether 
there are 13 welds, which are made in approximately 1 
hour. 

\ utensil rack made ly the oxvacetylene method is 
shown in Fig. 8. It will be noted that a number of rivets 
are used in the manufacture of this part. The places 
which are welded are those which would have been of a 
very difficult nature if attempted in any other way. hh 
this part 1 t welds, as A, are made, and the time required 


ix 15 minutes. 
WeLpED EXAMINATION TABLE 


An examination table, in the making of which welding 
is an important feature, is shown in Fig. 9. The legs and 
braces are made from tubing and the extension and top 
of rectangular and angular sections. The tubing is cut 
to the correct lengths, which are then bent to the required 
contours. The various elements are located and the 
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joints are welded. In the manufacturing of this table 11 
welds are made and the total time required is 50 minutes. 

The wheel stretcher shown in Fig. 10 is made from 
tubing. The top support consists of one piece of tubing 
bent to the correct shape and welded. The legs are cut 
to the desired length and welded to the support. The 
braces are cut to length, shaped, and welded to the sup- 
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with the exception of the section A. The tubing is first 
cut to length and then formed to the required contours. 
The elements are then correctly located and the joints 
welded. Altogether 18 welds are made, the time occu 
pied being 114% hours. The only rivets used are the three 
which attach the legs to the part 1. 


A rubber-bound stretcher built up largely by welding 





























Fig. 11. A WeELpep Bastn STAND 


port and legs. The top rim is made of tubing bent to 
shape and welded at one joint. 

In the manufacturing of this stretcher and top 26 
welds are made, taking a total of 134 hours. When the 
part is in service, wheels are attached to each of the feet A 
which enable easy transit to any desired place. 


WELDED Bastin STAND 


A basin stand built up by the oxyacetylene method | 
shown in Fig. 11. This part is made entirely of tubing, 


Fig. 12. A Weipep Strrercuer 


is shown in Fig. 12. The framework is made entirely of 
tubing. This is cut to the correct lengths, which are then 
formed to the desired contours. The various elements 
are placed in position and the joints are welded. In mak- 
ing this pant, 37 welds are made, the approximate time he- 
ing 234 hours. When the round rubber band is in the 
position shown at A, the stretcher is ready for regular 
service, 

The apparatus used for making the various parts de- 
scribed was supplied by the Davis-Bournonville Co. 


An Interesting Six-Head Woode 
Boring Machine 


By Eran Vian 





SY NOPSIS—Few machine desiqners have car 
rl d the single -/¢ rer control idea (as far (Is thi Is One, 
The movement of one lever locks in the work and 
ope rates the culling lools: reve rsing thi Is li mer 
withdraws the tools and releases the work. In spite 
of the number of heads and tts range of adjustabil- 
ity, the mach iné has comparatively few parts and 


is simple. 





The machine shown in front and rear views, Figs. 1 
and 2, was made to bore and ream the holes in plow and 
cultivator handles. In the front view shown the machine 
is empty, but a handle is in position in the rear view. 
The lever A is the only one used to manipulate the en 
tire mechanism. The cutting tool is a combination 
boring and reaming bit, so that when a hole is bored only 
a further movement is needed to ream it. This, however, 
is not uncommon in woodworking tools. 


The operation of the machine, which is in use in the 
shop of B. I. Avery & Sons, Louisville, Ky., will be bet- 
ter understood by reference to Fig. 3. The notches B 


n the quadrant on which the lever A is mounted are 
imply for setting the lever to accommodate the oper- 
ator, and have nothing to do with the working of the ma 
chine itself. The slot C, however, acts as a limiting stop 
for the lever movement forward and back. The quad 
rant is fastened solidly to the collar carrying the wing 
piece D. Naturally, the first movement must be one 
to lock in the work; therefore, as the lever A is pressed 
downward, the outer end of J) strikes the roller # and 
forces it outward. This also throws outward the levers F 
and tenses the springs G. These springs pull the levers // 
to the left and cause the pins at I to rotate slightly. The 
clamping tendency on anything between these pins is 
apparent, since they do not allow the work to rotate. The 
slot J in the wing-piece allows a certain amount of move- 
ment before the lever AU is moved downward. This is so 
that the work will be securely clamped before the tools 
start to cut, as will be seen. The lever A’ is keved to 
shaft L. Keyed to this shaft, also, are three short levers, 
one of which is shown at M. A connecting-rod NV joins 
this lever and a bell crank, the upper end of which shows 
at O. This end of the bell crank is joined to the tool 
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spindle carriage by a link 7’, which is disconrected in this 
ase. A link piece in position is also shown at RP. 
Following these lever movements, it will be seen that 
as the hand lever is pushed down, the tool spindles are 
fed in toward the work. By referring to the front view, 
ie. 1, it will be seen that the shaft ZL ts connected to a 
similar shaft running down the opposite side of the ma 
chine by means ol small gears, so that both shafts mov 


in unison and all the heads, except those that are disco 
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of the spindle, as the tool used may be set in or out of the 
spindle to suit. The bit is locked into the spindle hy 
means of a split draw-in chuck, as shown at #. This is 
tightened by means of a spanner collar at the back, one 
of which is shown at FF. The height of the work with 
relation to the boring bits is adjusted by means of the 
two bars @ and //, beveled at intervals as shown. The 
upper bar is linked to a bracket at the end, as shown at J. 
The lower bar may be slid in either direction to raise or 























Mig. 1. Fronr View or Hanpie Borine MAcuINI 


Kia. 2. Rear View, wirit HANDLE IN PLACE 

















hig. 3.) THe Overaring MECHANISM 
nected, are fed in at once from both sides. It will also 
he seen from this view that as the operating lever is pushed 
upward and the movements of the mechanism reversed, 
a second set of springs pulls the work-clamping levers to 


the meght and releases the wor 


THe Heap ann Work AbsustTMENTS 


The tool spindles may be set to feed the tools into the 
work at whatever angle is desired. This hetter shown 
In Fic. S Here it will be seen that tl tool slide ts 
mounted on a bracket that swivels and is locked in the 
split brackets A and B. All that is needed to set this 
head is to loosen the lock screws ( and D and turn the 
head as needed, To make this possible, the connec ting-rod 
that joins the bell crank and the shaft lever is also 
swiveled. No extra provision is needed to vary the stroke 





Mia. 4. Tre Heaps ann Work ApsustTMeNTS 


lower the work by loosening the « ladniprtige mut rs A stop 
h may be set anywhere along the upper bar, and the work 


butted against it before clamping. 


The celebrated = 16-i1 rifle, made it I8f5 at the U. 8S 
Arsenal, Watervliet, N. Y.. which has been at Watervliet 
since last July for minor repairs, was shipped by rail on Jan 
20 to Watertown, Mass., to receive its specially constructed 
carriage, in preparation for its final shipment to the Panama 


Canal The weight of this gun is 284,500 Ib. and the lathe 
constructed for its turning in 1895 cost $87,000 Its length is 


19 ft. 4 in. and it is 5 ft. through at the breech. It was 
shipped on a specially constructed steel car, 101 ft. long and 


wheels, 8 pairs at each end The 


9 


9 ft. 10% in. wide, with 32 
weight of the car was 196,420 lb., with the capacity of 300,000 
Ib The weight of the blocking used in loading the gun was 
26,860 Ib., making a total load, including the car, of 507,780 Ib 
on the rails The carriage for this gun is the largest dis- 
appearing-gun carriage ever built, and its cost is given as 


FPO" HOO 
 ) 
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Personality im the Shop--Psy- 
chology of the Man 


By C. b. Lorp* 





, \nother and generally pernicious phase of imitation 
SYNOPSIS Dealina with men ino the WIUSS IS 4 P ? 


s precede! . oO Wilh lhlos 0 — oT’ ShiVes recede! 





quite different from dealing with them individually in the present age is the foe of progress. and the reason 

or tit groups, as most SU pit rintendents wil lestify for most failures is that “it alwa s has wen done an *? 

from experrvence, This article treats of these dis- Im thie age we are establishiag nrecedents. not fellewia 

tinctions and also classifies the men wm Groups them, and he who holds that l thing cannot be aeccon 

according to leading characteristics, plished simply because it has failed heretofore, is 
foolish man 

Psvchology, either accidental or pre-determined, is the 
basis of successful management and of all svstems dealing THe Neeteeren Faeron 
with men. As Walter Dill Scott, director of the DPsy- fan 1s the most neglected fact = heeiness Wa hon 
chological Laboratory of Northwestern University, savs: jen able to increase the output of machines. but ha 
“The time has come when a man’s knowledge of his done little to increase the output of the man. In makin 
business, if the larger success is to be won, must embrace — 4),3¢ statement. I do not mean wis : mom oo 
an understanding of the laws which govern the thinking ‘3 increased output will be the result of increased physic 
and acting of the men who make and sell his products, effort. but deve lonine his eflicien precept. oene 
as well as those others who buy and consume them.” and discipline. It is common knowledge to all of 

As related to the shop, psychology must be considered that certain men do twice th an others do with con 
in three aspects that of the individual, that of the group siderably less effort. | . true not on P shop men 
and that of the mass. The effect of the same cause ut even more so of executive , mental ser 
on these three units may be decidedly different FOr Wochenice ia the science of the action and fuartions 
instance, an order may be promulgated to which an yyachinery. and psvchology is 1 aience of the action 
individual will be indifferent, a certain group antagonistic, —ayd functions of the min There are many executives 
but the mass favorably inclined. ‘The actions of the mass capaho of vetting ma neice P whines. hut 
are the most irrational, as evidenced by mobs, war and those capable of getting the reasonable maximum of wo 
elections. out of men, or out of themselves, are not common, 

The first duty of an executive who starts to map out Poucity of results doca not mean that executives hav. 
his factory psvcholog\ is to ascertain where his own not labored and worried ove the question of individual 
personality is liable to clash with that of those under efficiency. but thev apparent ive failed to recognize 
him—what proportion and class of his men he affects e psychological problems that affect the producine 
favorably. He must also figure out whether opposition ower of the men. Thev have. in common with most of 
is shown by new men and will consequently disappear in ye gesumed failure to be man’s normal state and. that 
time, or whether it is something that will increase assy, ghould reward efficiency instead of penali a Jacl 
time passes. While not necessarily detrimental to the of jf [ff nature had failed to exact a penalty for failure 
executive or his administration, this is something that 9 yo would still be invertebrates 
must be taken into consideration. Every executive affects 
his whole organization to some degree, and if he be wise, THe SuRVIVAL or TH rest IN THE Siop 
he will analvze the possibilities of this influenc — oe ne ere - 

tiie SHOP as ¢ “uy { ee 1) ’ ia) ( { ey 
How Men Are INPLUENCED disadvantage to someone, no rovement is made unless 

There are several wavs of influencing men, both indi-  %@meone is disgruntled, no saving effected that does not 
vidually and in the mass: among them, discipline, self- do apparent harm. This always has been so, always \ 
interest and example. Probably the greatest of these is so, and unless it were so ther pig d be no forward 
discipline. But leaving the question of discipline fo: movement in the business wor . nn peta al of the 
future consideration, the next factor in importance is fittest is not a rule discovered and enforced b — ruyp 
self-interest, which may be divided into two parts—fear Is men, as is sometimes | Coa . a, it ha 
of loss and hop of gain. wena law of nature since the be nning of time. Opposed 

The remaining factor taken in its fullest sense ma this, which is the law « , — ‘ what e 
he nm more potent factor than si lf-inte rest and Doss] Ca lod the ~ persistent of the estab shed, ch on plain 
than discipline. Evervbody, from the cradle to manhood, english means clogging the wheeis of progress, “The men 
consciously or unconsciously imitates someone else. This vho dare most and consequent n most are those who 
is true in business as well as elsewhere and it is well to 0 not stop to bother about precedent or about what 
think of this and decide whether we will have good or people think, Thought does not yet govern th world 
poor men for examples. It may not seem just and proper t initiative and action and the courage of one’s con- 
at times to discharge mediocre men for no apparent ctions, 
reason, but it is justified by the fact that their actions (1 ng attention to the psychological aspect does not 
affect not only themselves but others ean governing along the lines of least resistance, non 

——— that anv deviation is made from a fixed course or pol ie 

*Superintendent, Wagener Electric Manufacturing Co St . . . 


Louis, Mo j sip means aonsideration. of hhaey tw. present 
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case in its best aspect how much of it to present at once, 


what and how they should read, how 


long they should remain posted, on What lay of the week 


notices to post 


and at what time of the day they should be posted. A 
railroad New York to Chicago does not attempt 


lo push through in a straight line regardless of obstacles, 


from 


content to follow the line of least resistance as 


rewards erades and other obstac les, as long as it finally 


hut is 


reaches its destination by the shortest practicable route. 


To draw a straight line from one city to another, as 


did Peter the Great, and say, “Build it there,” may be 
all right when ene is so inclined and can do it without 
regard to the rights of others, but it is usually productive 


of conditions like those which are said to obtain in 


Russia. 


PSYCTIOLOGY AND DEPLOMACY 


Psychology must not be confounded with the usual 


shop conception of diplomacy. If TL were to attempt a 


definition, | should call diplomacy a temporary expedient : 


psvchology a permanent remedy. Diplomacy often answers 


when vou meet the people you practice on occasionally, 
but when vou practice on them daily vou are liable to 


vet vour different brands mixed and be written down 


as insincere. 


Ten KINDS OF WORKMEN 


In classifving men, leaving out of consideration many 


minor and individual characteristics and variations, we 


may safely take the following as representative : 

(1) ‘The suspicious man, who sees an ulterior motive 
in every movement and order issued and who seeks. to 
convey this idea to others. 

(2) The weak-hearted brother who is somewhat vicious 
and makes up for his lack of courage by talking a great 
deal. This man always attaches himself to the strongest 
element or individual at hand and will vo to an\ leneth 
to carry out the wishes of the one to whom he is attached. 
This is the man to whom secret, under-hand troubles may 


he ascribed, such as the marking on walls, defacing signs, 


and breaking fixtures. 

(3) The well-intentioned, weak-hearted one, who 
would like to be on good terms with vou but is a little 
afraid of what the men will say. Tle watches each 
morning until he catches vour eve, then nods. He gen- 


erally has small ability to manage his private affairs and 
is usually in financial difficulties. 


(1) The agitator, either a man of limited education 


or with sufficient in some one branch to make him dis- 


satisfied, who always attempts to ignore your presence 


until vou address him directly and who tries to show 


lis independence by using profanity in’ his) intercourse 


with vou, always with an eye on the other men to see 
What effect his conversation has upon them, 

(5) The quiet unassuming man who goes about his 
business and does it well. He is 


fast, is rather touchy and ditlicult to handle 


own a good workman 
but not very 
and might be termed conservative. 

(6) The workman who is always digging into things 
both 
all around man, but he gets his work out quickly and 


well. Ile 


but is worth a half-dozen of vour other men. 


with hands. Tle may be a specialist and not an 


needs a little encouragement now and then. 


(7) The one whom vou inherit with your job, a good 
workman under conditions that existed in the early days 
present. Tle knows this, 


but an indifferent workman at 
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and attempts to supply the deficiency and clinch his posi- 
tion by maintaining relations with those higher up. 

(dS) The one who strives to be on terms of intimacy 
with his superiors. He ignores his foreman in order to 
carry things to the superintendent, and when opportunity 
offers ignores the superintendent in favor of the manager. 

(9) The man 
charging, as you cannot put your finger on any definite 
llowever, you do not feel satisfied with him and 


whom you do not feel justified in dis- 


faults. 
would feel relieved if he quit. He usually possesses abil- 
ity but not anywhere near the amount he imagines, and 
his attitude toward compensation is such as to prejudice 
him with people who expect to pas only for value received. 

(10) Last is the ideal workman, who commands yout 
respect and whom you address, if he is elderly, as “*Mis- 
ter,” a thoroughly efficient man who holds himself as your 


While 


sometimes characterized as slow by those not working in 


equal without presuming on your liking for him. 


fair without 


being varrulous. He is a 


his immediate vicinity, he is being sub- 


servient, and frank without 
good man to hold, 

This list might continue almost indefinitely, but the 
point | wish to make is the necessity of estimating the 
effect that the temperament of the executive will have 
upon his men. Also what effect these different men will 
have upon each other and to what extent that is good. 
It is idle to say that we can adapt ourselves to the idiosyn- 
crasies of all men; we can at times, but we cannot always 
be on guard and change our nature, chameleon-like, a 
dozen times an hour. We cannot always consider the 
psychology of the individual, but must consider that of 
the group occasionally and that of the mass continually. 

From the foregoing, do not gather that psychology is 
an academic course of which you can hope to know noth- 
ing unless you study dry books and essays. On _ the 
contrary, it may be well not to, so as to avoid an academic 
treatment of the subject. It must be concrete, and the 
As Mr. Scott Sas, “The science 


of psychology is, in respect to certain data, merely common 


books should be men, 


sense. The wisdom of experience, analyzed, formulated 
and codified.” 


An Unrecognized Wage Factor 
By JAMES DANGERFIELD 


It is not sufficiently recognized that there may be wage 
factors other than simply the ability to excel in quantity 
or quality of work, 

The late Ambrose Webster, founder of the American 
Watch ‘Pool Co.. was known for his originality of ideas 
in factory management. When [ was employed by that 
company some years ago, the following conversation took 
jrlane e one day in the office: 

“Mr. Webster, pardon the question, hut why do you 
pay Morgan $3.50 a day? It seems to me you have other 
fully as wood workmen who vet only Soa day, and I doubt 
if Morgan 
that.” 

Mr. Webster replied: “You are right. As a 


man Morgan could not command over $3 a day, but he is 


could go anywhere else and get more than 


work- 


of such good disposition, always placing the best con 
truction on whatever we do and saying a good word for 
the company when others are inclined to grumble, that 
his influence among the men is well worth an extra half- 


dollar a day.” 
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MaKing a Pressed-Steel Bicycle Hub 


By ERNEST 





SYNOPSIS The produc lion of a pressed-stee! 
] 


hi ub necessilates drawing, hu ging, embossing and 


prercing dies. The drawing dies in three operations 


produce from a blank ae tH. diame te . & Cup |! { 


/ 


in, duameter Dy Lain, deep, The bulging adie ts ay 


j 


lype, which aw nol commonly 


Lhe fluid-punch 
known. The perforating dies punch spoke hotles 


Ww the flanges ol the hi uh al eae stroke of the pre SS. 





The pressed-steel bicycle hub is drawn from a 4¥g-in 
blank of l8-gage cold-rolled steel, but can also be made 
from 18-gage seamless tubine. therebv eliminating the 
first three press operations and making it possible to com 
plete this hub in four operations. It is more economical 


to make them from annealed seamless tubing, if one con 


siders the cost of dies, prune hes, labor, steel, presses, et 

Hubs made from cold-rolled steel have a better appear 
ance and are finished more easily for the nickel plate r. 
The operations are shown in sequence in Fig. 1. 

The first operation is blanked on a double-action press. 
This press will give greater satisfaction and a greatet 
production than a single-action press and a compound 
die, When using a compound die, the press must b 
stopped to remove each shell, whereas with a double-action 
press the shell is drawn through the die, dropped ito 
a receptacle under the press and automatically conveyed 
to the next press, where it is run through the second oper 
ation. The press can, therefore, be run continuousiy on 


Cit iN sheet Ol stock, 




















A. WALTERS 


First OPERATION 

The first operation die and punch is shown in Fie. 2 
The drawing punch A and the drawing die D are o 
high speed steel, While ordinary tool steel will do. 1 
wears faster and develops scratches oftener than heh 
speed steel, making it necessary to stop the press and po 
sh the die and pubeh, It will be found that high-spece 
steel gives greater satisfaction, the upkeep costing less 
and the production being vreater 

The blanking punch is shown at BP. The blanking dik 
("is set in a cast-iron plate with the drawine die 7? set 
underneath it: these are held together with flat-heas 
screws KF, 

Air holes are provided in the punches of the first, secon 
and third operations. It costs little to put these air hol 
in punches and there is great saving on stripper repan 


punches with nil holes strip thy ‘ niore eusily 


SECOND COOPERATION 


The second-operation tools, shown in Ff 5 consist o 
“u straight pruned and round «die set inoai dis hokder G 
in the manner shown in Fi L. The punch A has a hol 


through the shank to secure it b means of a through 
pin J, Fie. 4. 


The inserted die B, hie. », | cheap and lasting, is 


compared with a large solid die, because it can be shrunk 


mnie brought back to size a number ol times It can be re 


placed in a few seconds when it becomes necessary, and 


does hot require ils much bhiaterial as a solid clie. It 


reat advantage over the solid die | thr facility with 
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which it can be replaced, thereby not holding up produc- 
tion. 

The third-operation shell C, Fig. 1, has no bottom. It 
is perforated on an underhanging perforating die shown 
in Fig. 5 at C(. The body A is set underneath the third- 
operation die and fastened with capscrews to the bolster 
plate at B. The perforating die C is set into a large ad- 
justable retainer D, and can be adjusted to let the draw- 
ing punch (, Fig. 4, perforate the bottom of the shell after 
drawing it through the die ), Fig. 4. When the shell is 
stripped from the punch, it is gently thrown out of the 
way of the succeeding shell by the spring /, Fig. 5. 

The dies for the third operation are the same as those 
used in the second. When the diameter of the punch is less 
than the hole in the ram, it is more economical to use 
a bushing A, as shown in Fig. 4, thereby avoiding the use 
of steel of large diameter for the punches, The die holder 
G has a threaded bushing / to seat the die and at the same 
time retain the stripper /, which is sectionally held to 
vether by a wire spring // to allow the necessary expansion 
when the shell is pushe lthroueh it. It then closes around 





Fie. 6. Frum Dre 


the punch and strips the shell when the punch is with 
drawn. 

The fousth operation is done on a double-end trim 
ming lathe: in it the shell is trimmed to 37 in. in length. 
The Frerit OPERATION 

In the fifth operation the shell is expanded at G, with 
the aid of lard oil, in the die and punch shown in Fig. 6. 
The dies Care made in halves and are set in the heavy 
cast-iron holder )), being held solid ly the screw FE and 
the handle F. The spacing block B is removed instantly 
when the screw pressure is released. This saves time 
which would otherwise be taken up in turning the screw 
far enough back to allow the hub to be put in place and 
removed, 

The dies anal jrurnne hes are highty polished, The puneh 
A ois ground a close fit for the 11 j-in, hole in the die, 


so as not to let the oil escape when the punch descends. 
The die is kept overflowing with oil by an automatic 
pump. The punch A is adjusted so it will enter the die 
about 114 in., thereby giving the desired result. 

It will be noticed that the hub at A is stretched and 
thinned out more than at any other point. This is de- 
sirable and makes it easier for the sixth-operation die to 
give it the proper shape. 

SIXTH OPERATION 

The sixth-operation die and punch, shown in Fig. 7, 
is a toggle die and punch that does a neat and satisfae- 
tory job. It is Necessary that the hub be held to an ac- 
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curate diameter on the inside, as each end eventually will 
retain a ball-bearing cup pressed into place. 

The bar A is connected to the dies G and J by the 
links B, which force the plungers C against the die D. 
The plugs F in the plungers size the inside of the hub 
and at the same time act as guides. 

The die D is in halves and is opened to insert or 
remove work by turning the screw F. Cams have been 
used in place of the screw, but the screw works better. 

The lower end of the front half of the die D is seated 
at /7 and is free to work back and forth the necessary dis 




















Rig. 8. PERFORATING THE FLANGES 


tance to replace the finished hub. Two tapped holes J 
are to fasten the dies to the press. The gibs A’ are to hold 
the plungers ( and at the same time allow them the 
necessary sliding freedom, 

SEVENTH OPERATION 

The seventh operation shown in Fig. 8 is also done with 
a toggle die and punch which operates similarly to the one 
for the sixth operation. It pierces 16 holes */,, in. diam- 
eter in each flange. 

At A are shown the dies held in place by screws. Each 
die is in two parts to allow the hub to be placed in and 
removed from the die when finished. It is opened and 
closed ly the screw C and the handle @. 

The perforating punches )) are held by plates fastened 
by screws. ‘The punches are made as short as possible to 
lessen the risk of bending and breaking. They should be 
oiled frequently with a little lard oil, which insures longer 
life and better results. At B is shown the clearance slot 
that Is necessary to remove the piercing scrap. 

The first, second, third and fifth operations give better 
results when performed in draw presses not running too 
fast, while the sixth- and seventh-operation dies and 
punches can be used in ordinary quick-acting presses. 
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Testing and Special Fixtures for 
Gun Parts 


Eprrortal Clo RESPONDENCH 





Ss) NOPSIS Te s/ qaqes jor i paris ai S ) } ‘| , jl 





i irre Precelye v 3 ~ ) estin tiv 
most of Li cH lie ener meron ler hedds ov ‘ 1) n under t Par (J ms | oO} he su 
indicators which enable the user to know exactly net The « 

' 2 x otlhy . Ces 
what, iy any, ts lie amount oT ariation. A RI ELE ou thre eceiver gaging ro} ‘ . y) 
melle rea ric Is heen hitler wilh as ine mitllin | \ 1 bye noticed { t ye e vagin e P red 
allaciment of an adjustabli nature so that surtaces with 3 ometet eat " , P - ih nael 
of vartous Le ngths may he machined. Special ma ;, , . Vc are 
chines for shaving the gin yints, wh le h are aul 
matt in action and sipersede wmucl han / wo s.\ My "ART 
{ Si) J ¢ ( I Cirte Mee i ertlod vantage fo aitae Tlie SOM, ‘ i ‘ aw , = . owl 
stud lo the recei an operation formerly done . ( , 
revert l ‘ ) - 
lhiess ¢ ) 
The Meriden Fire Arms Co., Meriden, Conn... manu- the gage 3B or tl , o ' yin 
fsa turer oj} “rill and re volvers, Sone of whose tools and \ ore or the L 1 } ‘ f 1) } ) thre atic 
methods have eed) recently shown, has interesting cra Ht) 1 S41 aS a oY ( moitil ‘ ~ 
ing apparatus, of which some is here described. At / i; (l of lace 
Fig. 1 shows a gage tor testing the depth of slot in d heig YT TT An indicator 
the repeating-gun receiver, Ih stration shows on < sl at (f for tes t » noi fixture. 
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Kia. 1. Deprit Gage vor RECEIVER ia. 2. GAGES For RecKrrvi 
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L 
Fic. 5. Various GaGiIng FIXTURES Fig. 4. Gages ror Gun Lock anp Bout 
ot the parts bene tested i position, the vace point reste It will be seen that ma 0 Tin ire made wit 
ing in the slot 1. ther micrometer heads or ind winters for testing to 
The lever arnis ol the fage are o: the cor I multiple obtain 1 rreatest accuracy oOo Measurement, 

to show variations of 0.001 in. on the scale 2. The Fig. 4 shows gages at A and 7} used for the double gun 
fixture is furnished with a gage block, and should ar wks. The part ( to be tested is placed in the opening 
discrepancy be found in its reading, by adjusting the nd the slidine block serey th the knurled sere 


len rled screw th S Thay be correct (l, own \) i Provtnnte on tle a ma oraduat on 
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on the side of the gage show the discrepancy, if any ex- 
-ts, in the length of the part. 

The gage / is used as a receiving gage for the bolt. 
\t F is shown the gage for testing the size and position 
of the action-bar slot in the bolt. This is fastened into 
the fixture as shown, by ing held by the strap and located 
by pins as shown. When the bolt is in this position, the 
bar G is slid down into the slot in the bolt. If this be 
correctly machined, the gage will fit accurately into the 


action-bar slot. 


WEIGHING THE SPRINGS 


The device shown in Fig. 5 is used for weighing the 
V-springs. ‘This is placed on the anvil A and the bar 4, 
which is attached to the arm of the scale, is placed on 
the upper part of the spring as shown. 

The weight C is then placed on the arm to give the 
desired weight, being afterward fastened by means ol 
the clamps. 

When testing thi spring, the handwheel D is revolved 


to the correct index shown by the graduations on the 
surface of the wheel. The handwheel screw, which is 
attached to the anvil block, when advanced by revolving 
the handwheel, forces together the ends of the spring. 
When th spring has been compressed the correct prede- 
termined amount deneted by the graduations on the 
handwheel, the spring should balance the weight on the 
cale arm. Two of the springs are shown on the lowe! 
part of the fixture under the anvil. 

Fig. 6 shows a table scale wl ich has been changed 
over by adding attachments in order to weigh coil 
springs. The two vertical arms A are fastened to the 
sides of the scale base. These arms are united with a 
cross-piece on which is mounted a graduated scale B, 


The CTOSS-plece 1s bored out and a plug C forced into 
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tached to the end of the driving-gear shaft; the ratchet 
wheel BP is fastened to the table feed shaft, and the 
siotted block Cis fastened to the end of the hand-feed 
shaft. 

This block is connected with a link D to the plate £, 
and on this is carried a pawl which is in mesh with the 
ratchet wheel 2. The lower part of the block is con- 
nected by means of a connecting-rod F to the disk A. 
The upper connection J) controls the cross-feed for the 
table and the lower connection that for the table trav- 
erse. As the block C is slotted for both connections, the 
amount of cross-feed and also table reverse can be 
changed to suit the various parts being spline-milled. 
The two joints of the link D) provide for the angularity 
as the table is fed out or in. The part being milled, in 
this case a repeating-shotgun receiver, is held in- the 
fixture G by straps and fastened to the machine table in 
the usual manner. 

Fig. 8 shows a chuck used on an automatic for mak- 


ing the internal and external threads on the barrel bush- 























Fig. 5. Wrianine Fie. 6. Wrietine tHE Cot. 
rik V-Sprines SPRINGS 








Fie. 7 Sprine-Minnine ATTraciMent 


it. A handle D is connected by a link to the pointer Fh. 
The spring to be tested is then placed under the plug C 
and on the anvil F. The scales G are then placed to 
read the correct weight, and when the pointer is drawn 
down by means of the handle D) to read zero on the 
graduated scale 2, the spring should balance the weights 
on the seales G. A number of springs may be seen on 


the table of the s ales. 
SPLINE-MILLING RECEIVERS 


A spline-milling attachment has been fitted to a hand 


miller, as shown in Fig. The erank disk 1 is at- 
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Fie. 8. INTERNAL AND Externat Taprrpine CuvcKk 


ings. The inside thread is 14 and the outside 32 per 
inch, both ef the Acme shape. The inside thread is 
formed with the tap .1 and the outside with the four 
dies 2, the latter being held securely with the ring 
shown. 

One of the threaded bushings is shown at C, the gage 
used for the external thread at ) and internal-threac 


erage al K. 
SHAVING THE REVOLVER JOINT 


In Fig. 9 there is shown the special machine used 


or shaving the joint on a revolver frame. This is fas- 
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hia. 9 Siavinge Jomr on Revorver Frans 


tened to the plate 1, as shown, which is caused to rotate 
by means of the connecting-rod 2, the motion — ln 
obtained from a gear in mesh with another rear mount 
on the driving-wheel shaft C. 

The shaving cutter ) performs the machining opera- 
tion. This cutter is carried in a crosshead, as shown, 


the rear end of which rests upon the disk #. A plate F 


which can be set in an\ desired ocation on the disk de- 
termines the position and amount of cutting performed 
on the revolver frame. 

When the tool is cutting it is held rigidly against the 
part being machined. 

Fig. 10 shows the special machine used for shaving 
the joint on the double-gun frames. This is cartied be 
tween centers at A and PB and is carried around with the 
dog ( attached to a flange on the driving shaft. Motion 
is transferred to this shaft by means of gears driven 
from the shaft D. The machining operation is performed 
bv a cutter mounted on the machine spindle ZF. 

The latch F’ is used to set the part bemg milled in 


} 


correct location when starting the machining operation. 


Barret Marring Macuint 


In Fig. 11 there is shown the machine for rib-mat 
ting the gun barrels. These are held in suitable fixture 
at A. The tool B which forms the matted surface is 
driven by the long shaft i. which is attached to the tool 


head with a key. As this shaft is rotated the tool is 








Fic. 11. 


GUN-BArREL MatTrTrina MActHINE 





hia. 10. Stavine Jom~wr on Dovrir-Guy Fraw 


thus foreed down onto 1 nl wl, marki i) th Its 
chisel-shaped end. 

The tool head is oscillated after each blow, backwar 
nal orward. and TT nimanner the matted urine 


! } 
rroddueead, 


one . , . , 
he spaces jor the tt marks are obtained y\ 


means of the ratchet-and-paw arrangement dD, The 


block Fo is used to prevent the tool matting a part of 


{| e harrel opposite, naeenl rove 1 on hie tool head CO 


me im contact With 


This space devoid Ob mattin . ized to stamp the 
lane and mode! returning al ihe mary The driving 
mechanism 1s fitted with a clut vhich is thrown im 

tomatically when the mattit yr Loo s at the outer end 
oO the barrel. The arrel Ss then sei ovel the correct 
ymount and the matting head returned to the beginning 
of the barrel, when it is ready for making the next set 
ol matting marks, 























Fic. 12. Wetpine Strvp tx Receiver 
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WeLDING THE RECEIVER STUD 

The electric welding machine for attaching the stock 
stud in rifle receivers is shown in Fig. 12. The receiver 
Is placed in the fixture A, being held securely with the 
quick-acting clamp &. The part is located by means of 
fitting pins, which place it in the accurate position to 
suit the stud to be welded. 

The stud, which is turned with a shoulder to fit into 
il drilled hole, Is then placed Hh) position and the handle 
(‘drawn down. This presses the plunger ) down on the 
stud in the receiver, when the electric contact is formed 
and the two parts are welded together according to the 
spot-welding process. 

This method of attaching the stud. which is usually 
astened by riveting, is quicker and neater and las proved 


ti he ‘ 


s strong. 


= 


° : > Rye 7 ; 
Proportions of Belt Widths 
and Pulley Faces 
By L. P. ALrorp 
There is probably no engineer in this country who has 
made as extensive a stud) of belting and its applications 
as Carl G. Barth. The results of his investigations and 
ilies were presented to the American Society of Me 
chanical Engineers in a paper entitled, “The Transmis- 
sion of Power by Leather Belting,” in January, 1909. 

Upper Curve, F= 46 Br must be vsed wire ? Space a. On of de 7”, 


a knowing widlth of belt required 
ee x G 
Middle Curve, F=1% Br4¢ may be used in extreme cases, where power is 
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and face of pu ey cannot be made wider 
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8Y CARL G. BARTH Width of Belt in Inches= B 


Kia. 1. Proporrions or Puttey Face ix Terms oF 
Bevtr Wipru 


One detail in the application which Mr. Barth has 
always insisted upon is that the pulley face must be sub- 
stantially wider than the belt that is to run upon it. To 
establish uniform proportions and facilitate the work 
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of the designer, he has plotted two useful charts whicl 
are reproduced here as Figs. 1 and 2. 

Fig. 1 gives proportions for the face of the pulley in 
terms of the width of the belt. Three curves are plotted. 
The lower gives a ratio of 1:1 for pulley face to belt 
width. This is for purposes of comparison only. The 
middle curve ts plotted from the equation 

F=-13 B+ + im. 
while the upper curve is: from the equation 
F=1; B+ X& in. 
Ilere F face of pulley in inches and B = widt! 


if belt in inches. 


The upper curve should be used wherever possible ; if. 
however, the limitations of design make it impracticai to 


wore: As no mathematical rule can directly give Fully 
practical resu/ts, when dealing with quantities that come 

in even inches or even Fractions of an inch fi agement must 
be used’ _,in selecting a be/+ by means of this dlagram 


(2; 














, HUNDREDTHS 
= ' eg 5 3” Bb, i 19 OF AN INCH 
" iT = os al 32 8 32 
o > Crown of Pulley= H FACE OF PULLEY IN rey 
foal a OF WIDTH OF BELT, F>/2 Br; 
p> ] 
© ‘aiepeeeee.: “—->4 | CROWNOF PULLEY IN TERMS OF 
< i 
+ ° |? H face or PuLleY, Hx FS 
S v t 
= S BY CARL G.BARTH 
- rtd 


> 


hig. 2. Proporrions or Puttey Facer, Bevr Wipru 


AND Putney Crown 


use the ideal width, the proportions may be taken from 
the middle curve. 

Fig. 2 gives, in addition to the proportions of pulley 
face and belt width, the height of crown for the pulley. 
The relation between face and belt widths is the same as 
expressed by the upper curve of Fig. 1. The height of 
crown is from the equation 


H = J, Fi 


where height of crown in inches and F width of 
pulley face in inches. 

The charts are so easily read that explanation is un- 
hecessary. 

It is estimated hy the Automobile Chamber of Commerc: 
that during the past year American manufacturers produced 
515.000 moto vehicles valued at $485.000.000 
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Special Operations for Making 
Hosiery-Drying Machines 


EDITORIAL CORRESPONDENCI 





SY NOPSIS—Bar stock cut to the desired lengtl 
is used in the manufacture of the last three tools 
shown. The units are assembled hy means Of screws 
and dowels, producing accurate lools cheanlu and 
avoiding pattern work. A special milling ficture 
for cams ts inte resting. This is driven Jrom ai 
auxiliary shaft on the miller, a spring holding th 
former against the pin to insure accurate re pro- 


duction. 





Two special tools used by the Johnson Van Vlaan- 


deren Machine Co.. Paterson. N. J.. are of interest. 
The fixture shown in Figs. 1 and 1-A is used for ma 
chining the button-breaker cams. It is located on thi 


miller table by means of tongues and held by bolts in the 
usual manner. The part is previously machined to size 


and the center hole bored. It is placed on the shaft A 
and held with a setscrew, as shown. 


The 54-in. cutter, which is of the end-mill type, is 


driven in the usual manner, running at 176 rp.m. The 


wormwheel PB is driven through the worm on the shaft ¢ 


by nhicalis of the spro Kel wheel dD. The wheel Is driven 











Kia. 1. Mintine Fixture ror Cams 


by a chain attached to an auxiliary shaft fastened to the 
side of the machine, the driving motion being obtained 
by a sprocket on the horizontal feed shaft of the miller. 

Inside of the head F is a tension spring which holds 
the former ¥ against the rod G. The cutter is fed against 
the casting at //, and as this is revolved in the manner 
described the cam path is machined. 


\MILLING THE JOURNALS 


} 


The journals used on silk-printing machines are milled 
in the fixture shown in Figs. 2 and 2-A. These parts are 
cast with a groove A which reaches to within 54g in. of 
the lower surface. The fixture holds two castings placed 
so that the groove of each faces outward. 

When the castings are dropped into the fixture, the 
plate B, being forced against the inner surface by th 
tension spring (, brings them into alignment. The set 
screws on the sides of the fixture are then tightened, thus 
holding the plates in position. The" projection on the 
washers D are then placed into the notch of the casting, 
and the nuts on the studs are tightened. The pressure 


of the nuts and washers ts thus transferred t C cast 

to be milled, holding them securely The fixture is located 

on the miller table in the usual manner. The machining 

operation Is performed progressively, one part bemg mall 

while the operator is placing another part in the fixture 
The milling 


equipment consists OF two J-in, cutters wet 
at the correct distance by a spacer. The cutters travel at 
from 40- to 60-ft. surface speeds with 0.052-in. feed px 
revolution. Each cutter removes approximately YQ in 
in depth. 

Some of the jigs used by the Philadelphia Textil 


Machinery Co., Philadelphia, Penn... when manufacturit 


its automatic boarding, drvine and stripping hosiery ma 
! = maive eel ] rate ) ) inti ‘ otlvy 
ot oo i l | ids ir CT 1 
Dritning Rotter Cages 
| e Jig Used or aritiinge rotte Cues | -trated 


Figs. 3 and 3-A. These cages are nade in two sections. 


















MILLING FIXTURE FoR JOURNALS 

















Fic. 3.) Drier Jie ror Rotter Caai 


In a previous operation they are ma ed on the outsick 
edges of the feet and inner surfaces of the ears. They are 
located by the ends and sides of the jig, the feet A and 
the block B, which is carried on the swinging clamp (C 
The block D and pin screws, as 7, are tightened against 
the casting to hold it securely. Two *-in. holes are ther 


drilled at F and four -in. holes at G in the front ot 


64 


the casting, the latter being reamed to i out of the 
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Fie. 4. Dritt Jig ror Bett PULLEY-ARM 


jig. The rear casting is machined in a similar manner, 


except that only three holes are drilled at G 
DriLtLInc Bevr PutLeEy-ArMs 


The jig used for drilling belt pulley-arms is show: 
in Figs. 4 and 4-A. The large hole in the boss 4 is ma 
chined in a previous operation. The casting is located 
Ly placing it over a pin which fits into the hole noted 
The part is then swung back against the pin B, an ad 
justable screw supporting its outer end. The pin fits 
through the cover ( and into a hole in the jig base, 
thus serving the dual purpose of locating the casting an 
preventing a mistake In machining, as the pin nrust be i 
its correct location before the part can be drilled. The 
swing bolt D holds the cover down. It will be observe: 
that the clamp # 1s fitted with two pins, and as the pi 
screw F is tightened these pins come in contact with thr 
upper edges of the boss of the casting and force it dow 
onto the jig base. 

A %-in. hole is drilled at G, a %g-in. hole at //, a 
in. hole at J and a No. 20 hole at A. 

When drilling the short guide frames, the jig show) 
ii) Figs. 5 and 5-A is used. The casting is located b 
means of the previously machined slot which fits over th 
bar A. The piece is slid along this bar until the ends 
are flush, when the screws PB are tightened to hold it 
securely. The following holes are then drilled: Two 
4e-in. at C, two %-in. at D and two 4s-in. at LL The 
latter are reamed for No. 6 taper pins out of the jig 


Materials for Machine Parts-- 
Bearings 


By EK. HH. Fis 


A number of different conditions influence the choice 
of materials for a bearing. It may be slow moving ani 
carrying a heavy load, or almost no load at all; it may 
carry a high-speed shaft: it may require to be kept iu 
exact alignment; it may be in a place where lubricatio: 
is not sure; it may require to run so close that there is 
little room for a lubricant. 

The accompanying chart is an attempt to put befor 
the draftsman, i 


a rather rough and ready way, the 
salient features which will govern his selection of materia 
for any given condition. We have assumed the privileg 
of considering as material ball and roller bearings, whic! 
are material to the machinist only in the sense that they 
are usually bought ready-made. 


BALL AND RoLLer BEARINGS 


At the top of the list is the ball bearing in 
forms. It is a friction-saving device which will run with 


numerous 


Rig. 5 Dritn. Jig ror 


ut lubrication, but sho 
tT WwW }] dete riorats rapid 


; 


ipplicable. to bearings 


that 


Snorr Guipe FRAMES 


allowed to do sO. US 


ofl ally considered 


mv adjusted to turn 



























































perfect circles and to rut without make, lt has. howe el 
Doel applied to the spind some niachinme tools. 
notably bench lathes, with derable success It 
safe to assume for the present that it should not be use 
y ” 
M cod eed 
Ww hign ow 
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MATERIALS FOR 


BEARINGS 


or such a purpose unless it is expected that it will 


adjusted ly a mechanic, 


Its range ol speed is from thy 


lowly turning pillar of a crane to revolutions per minut 


up in the thousands. 


The roller bearing finds less application in machine 


tools, although some fe 


W 


are 


used with success, It is 
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applicable to line shafts, countershatts, loose pulleys, 


and is being used under extremely heavy loads on rolling 
mills for cold-rolling metals. Neither of these bearings 
is adapted to use in rolling mills for hot rolling, on 


} 
+ 


the grease used for lubrica- 


«count of the melting out of 


(1On, 
Ilardened 


for spindles and often advocated for bearings, is seldom 


and vround steel, while extensively) used 


used outside of small machinery that requires close run- 


ning in perfect circles, 

BRONZI 
brass up 
have a Thus 
they do not behave so badly as cast iron, if left to run dry; 
The oldest 


be between 


Bronzes of every COM Position from yellow 


small degree of self-lubricating power. 
vet they do not behave as well as babbitt. 
that is estimated to 
five and six old. It 


analysis to be composed of 9.1 per cent, tin and 89.8 per 


bronze has been found 


thousand years was found on 
cent. copper, which is considered today to be a good mix 
ture, though for bearing purposes it should carry a smal! 
amount of lead to increase its lubricating quality. Bronze 
s used by more builders for machine-tool spindle bearings 
than any other material. It is readily scraped, is rigid 
enough for the purpose, does not rough up easily, and 
an be run closed down pretty snugly on the spindle. It 
is a fad amone locomotive builders and espe ially re- 
but 


small 


pairers to bush everything with bronze, machine- 


tool builders find only a comparatively number 
of places where a cast-iron bearing Is not equally well 
adapted. 

Casr [ron 
for shafts and studs 
little 
places where the shaft 


Cast iron is the obvious bearing 


on which there is comparatively motion. It is 


likewise good for revolves 


anys 
loose enough 
fit so that there will be no trouble about lubrication. Cast 
the shaft 


is kept thoroughly 


quite rapidly, provided it can be made a 


iron makes an excellent bearing, even where 


must be closely fitted, provided it 


oiled until it has glazed over. It is treacherous, however, 


if it is not kept well lubricated. 


In many places it is allowable to run shafts in holes 


directly drilled and reamed in machine frames or part 
When 


necessary, all 


but on veneral jordin iples it is better to bush them. 


there is sufficient wear to make a renewal! 


that ha 


Ina new one. 


to be done is to knock out the bushing and pul 
If the shaft has also worn, it can be trued 


made with a smaller 


to a smaller size, and the bushing 
hole, so that the resulting fit is as good as new. If a 
hole is left without bushing, the designer takes two 


chances: One, that the casting may prove to have a blow 
hole at that spot, which may be perfectly fitted to act as 
an oil reservoir but which may throw the reamer out 


of line: the other, that whenever the machine may need 


to rebore the hole and, if the 
Cast 


bearings carrving 


repairs it will be necessary 
surel 
little 


higher speed and heavier 


shaft is to be saved, bush it. iron is then 


the 


pressure, and for such others cf 


material for slow-running 


rressures as can be kept with certainty thoroughly oiled. 
} 5 


Wiirk MrrALS 


Babbitt metal and all the other cheaper bearing metals 


that go by this name are suitable for places where economy 
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n manufacture can be secured by their use, and where 
fitted must run at But 
economy of manufacture by the aid of babbitt is more 
If suitable machinery is 


closely shafts high spee ls. 
often imaginary than real. 
not available to bore out holes or seats for bushings, so 
that they will be in line, the expedient of babbitting 1s 
allowable. If, more shafts 
which must be parallel so that gears may run true, the 


expense of getting the babbitting arbors parallel is likely 


however, there are two or 


to offset any advantages that may occur in the case of a 
single shaft, the alignment of which with any other 
surface is of no great consequence, 

There are may legitimate places for the use of bab- 
hitting where the question of cost does not enter so much 
as that of These like the main 
of a steam engine, the spindle bearings of an 
lathe (at least 
of woodworking machinery and some small high-speed 


fitness. are bearings 
hearing 
chneine one make), and arbor bearings 
machinery used in the manufacture of small work. In 
these cases the babbitt is poured leaving plenty of finish. 
It is then hammered gently or rolled into place and bored 
and scraped to fit like a bronze bearing. If a bushing 
is used, it may be cast in a mold and the arbor on which 
it is out so that the 
slight taper will compress the metal in the mold. The 


it were made of 


cast be driven the “wrong way”, 
bushing is bored and turned just as if 
bronze. 

Babbitt costs anywhere from the price of lead to the 
price of tin according to the proportions used. The cheap 
metal is practically all scrap lead, and the highest price 
is made by the original babbitt formula, or close to it, 
of 88 per cent tin, 8 per cent. copper, and +4 per cent. 
the last to make it expand when it cools and 
The cheapest kind of bearing metal has 


antimony 
fill the mold. 
its legitimate use in cases where practically no pressure 
that is, 
if corresponds to the cast-iron bearing made by boring 
the frame of the machine without bushing. 


is brought on the bearing and the motion is slow ; 


“a 


Hardening Drop-Hammer 


By 8S. J. 


Dies 
BARNES 


I would like to hear from some of the other readevs 
of the Amertoan Macuinist on drop-hammer die-hard- 
chine, 

The tool-steel 
vraved on top and has to stand the shock of an 800-Ib. 
this 
type of die by heating them in a gas-muffle furnace and 
drawing them in an oil-drawing furnace. Now | 
not the same facilities for heating. The firm that T am 
with heats the dies in melted cyanide, dips them in salt 
But after 
use for a short time, the die sinks slightly and shows 


block to be hardened is 2x4x6 in., en 


drop. T have successfully hardened numbers of 


have 


water and then draws them in an oil furnace. 


very fine cracks, thus spoiling the engraving. 


el 
% 


rie fuel value of two pounds of wood is roughly equiva 
ent to that of one pound of coal. This is given as the 
result of certain calculations now being made in the forest 
service laboratory, which show also about how many cords 


wood are :equired to obtain ar amount 
Certain kinds of wood, 
hard maple, ash, elm, 
have fairly high heat 
wood of these species 


of certain kinds of 


of heat equal to that in a ton of coal. 


such as hickory, oak, beech, birch, 


locust, longleaf pine, and cherry, 


one cord of seasoned 


one ton of 


values, and only 


is required to equal good coal 
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Manufacturing am Adjustable 
Reamer 


Epirorial 


COoRRESPONDENCI 





SN) NOPSIS 7 he tools and firtures used in n 
id an ad justabli reamer. wu hale nol elahorat 


; 


S } 
erpensive, are lhe resull of an effort to meet 


manusrac luring neCUsS OF a rajptldly growing specia 


j 


ly DUSINESS, The resull 


(lh 


is commercially duplica 


wonrh al ad comparatively fol cost, The device use 


for rolling in le llering mall de found lo ! 


mide rande of use fulne AS ay orner ] NOS, 





The bodies of the adjustable reamers and boris 


made by the Kelley Reamer Co., Cleveland, Ohio, « 


considerably in form, but the cutter holders an: 


are all of the Sale eenera | Type. Ij rs, 1 ane 


some of the more common forms. Some hold both 


ing and finishing cutters: others are made to ream d 


ferent-sized holes to a shoulder, and so on. In 
at the left, is shown a set of holders and cutters, or 


which may be used in the bodies shown at the righ 


rou 


1] 


a 


Cutter holders are made from flat bars of steel cut 


») 


to 


ength with allowance for finishing. They are pla 


om ie 
In a jig like the one shown In | > and the hot 
and # drilled. The center ho 1 is also taper-reamn 
with the piloted reamer ¢ Phe gave J) may be adjustes 
for different sizes of holders, a wl Nace the work 
is clamped so] ally ’ hie 7. lhe screw / \\ le som 
of thy cutter hola rs are mace solid wit the shank, thr 
majority are run through just as describes 
SLOTTEN Pda aNe 
When slotting for the tt thr olel are places 
the milling jig show i I’ Phevdeda'l DAE 
I ft and the slot B is ro ‘ out wit mull © and 
with the dovetail 1 Dp Vy to being slotted 
owever, the holders are laced as shown at A in Fig 
and the ends turned in a lathe In this case the tay 
screw 2B, fitting the reamed hole, centers the piece to by 
turned. After being slotted the cutter binding-screw 
hole is drilled by using the small jig ©, \ h slidles inte 
the dovetatled slot. The hole so drilled is then count 
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Rig. 1. Common Forms or KELLEY REAMERS 


Fic. 2. \ Ser or Currens AND HoLpers 
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Rig. oO.) First Drittrnc ano ReamMine Ju 
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D d 
E 
Fic. 5. Turning ann Dritiine Fic. 6. Dritnuine Jig ror Ap Fig. 7. Specran MiIcroMETER 
Jigs JUSTING-SCREW Hones GAGES 
bored on the slotted side wit the tool D for the binding placed ove tiv tapered locating prin, the micrometer 
ollar. and on the opposite end with the tool # for the screw run in and the reading taken. The work is then re- 
screw head. versed and the reading again taken. This quickly shows 
The next operatlol Is to place Thi iwldel 1 the jig whether or not the hole Is equidistant from the edges. 


holes. As The micrometer at 2 has a special anvil, so that the width 


shown in Fig. 6 and drill the adjusting-screw 

enet vole is «drilled from the risiele out Lin ara of the dovetail cutters, like (, ha he easily measured. 

ened-steel bushing piece A is placed in the slot to wurde The eutters that are too thick or do not fit the slot 
rroperly are ground down by placing them in a slotted 


Lilie drill, 
plate, as shown at A in Fig. &. The operator then works 


PESTING ND GRINDING the blade under t] e Tl dine wheel till it 1s surfaced off 
The Sp OK inl miecromete! “ual To Test Thy Hosifion of The necessal aniount. 
‘ The holder The lips of the blades are angled, as showh lb hig. v, 


the center hole is shown at A in Fig. 7. 

















Fic. 8. Grinpine Down THE SLIDES Rig. 9 Grinpine THE Liv Or THE Kia. 10. RovuGuine AND FINISH- 


OF A CUTTER 


BLADES ING Bopy SLoTs 























Fig. 13. Broacn anp MILLS 
USED 


SQUARING ONE END o} 


Fig. 11. Bopy wiru Kia. 12. 


LloLDER SLO’ 
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rnd the ends cround ina hole similar to the on | 


for turning. 


Minuing AND Broacuinae Bopies 


On bodies carrving the blade holder near the end the 
slot for the holder is milled out as shown in Fig. 10. One 
mill is used to rough out the slot, then the carriage is 
run over against a stop and the slot finished with the 
other mill. A boy of this tvpe is drilled for the taper- 
screw hole and then a holder is placed in it, as shown 
in Fig. 11. 


centers, the holder ends are brought parallel to the center 


Placing the combination between the lathe 


! Ps | 
line by means of an indicator and the iwo screws of and 73 


MACHINIST 24% 
After the bars are siotted. the hol vr the taper retain 
ing screw ts adrilles the V-block jig, shown in Fig. 14 


A set of taper wedges of is placed mm the slot against the 


squared end to locate ana > Tie wir. The edge ol 


the wedge butts against a stop and the V-block centers th 
wr. Bringing down the upper jaw by turning the hand 


scTeW i, automatically levels the wed ve The prece Is 


then ready for drilling Different bushings and wedges 


Leo yr bars are tested for trut pimeea \l C snow Ih 


ie. 15. This consists of ; ined shaft .1. set on bed 


























Fic. 14. MILLING Jig ror Rerainina-Screw lou 


























Toot ror Rotting IN LETTERING 


e end ob The wn ix Theh TUurhiee or the cap. as <thowl 
Lone mori’ oars With a sil ole set ob cutter 
multiple Sets a lotted in a lathe ha wir ois clamps 
in V-blocks in a holder, as shown in Fie. 12. | s first 
drilled and en slot With specia Ils held Swe 
the centers. One end of the slot is next square with a 
broach, and a few movements of the carriage is then all 


that is needed to finish it. 


ry) | i] 
| i TVIM ) Hroaches al 21 rt opdiis SS lal 


slotting work are shown in | 


> Suop-Mape Furnace ann Orn TANK 


‘ 
»> slide iwo cente Wwackets fF and ¢ wna 
“Oj dicator bra t DP I ( ssarv to spring the 
il al an Is taken out a il cl ! il niall hand 
ra tenihnye press \ satisfactor method of rolling let 
Yo to bars of varvui SPA : often a puzzle. Mi 
le \ designed aha made thi device shown 1n Fig. 16 
ractically a pow | knurl holder, with a let 
red roll ino place of the rl The lettering car 
ar is | if or as deep lesired) on il “ir wt 
of t tL © ! " 
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ame is rolled in at A. 
tool and 
This prevents any twisting action as the tool 


A keyway is cut in the movable 


jaw of the a long key is set in the bar on which 
t slides, 

sed, 
a shop-made, blade-hardening fur- 


At thi 


with a thermometer suspended in it. 


In Fie. 17 is shown 
left is an oil tank 
This 


by the use of which the oil is easily 


nace with a fume hood above ft. 


tank is set 


ona small vas plate, 


eated to the required temperature. 


Incomplete Machine Tools 


GRISWOLD 


low many machine tools are really complete when 


Wing the factory: 


\\ hile admitting that machines are more complete how 


there is still room for improve 


than formerly, IL think 
ment and believe that the place to equip a machine ts 
in the maker's shop and not in the buyer's. 


\s ith 


he cited ol 


example of unfinished machines, the case may 


prominent manufacturer who sent out a 


lathe, the large faceplate of which had never been turned 
in place. What idea prompted this practice I do not 
now, but it is certain that it could not be used befor 
turning and almost as certain that no buver wishes to 


spend time roughing scale off of castings in order to test 
new lathe. 
Another cas 


rear hobbing machine that was delivered with the change 


that came to mv attention Was a Worm 


years packed or dumped into a butter tub, no other prov 


ion being n ade to care for them. In another instance 


a lathe was provided with a place for some of the gears 
for several more that were 


installed anil 


ind no place 

\ grinder 
ame to start it and demonstrate its capabilities. 
like to 


splashine ol me? 


was recent] an expert operator 


His 
proy ide a 
\\ ul d 


not have been better and easier for the manufacturer to 


rst words were, “I would have vou 


ard to prevent the water 


ave provided a guard than for the busy foreman in the 
hop of the buver ? 

Lathe tools are a necessary adjunct to a lathe and 
uniform enough in shape and size to enable the manu 
facturer to provide a place for them. A rod for removing 


live 


air sirable, 


the center is a necessity and a place to keep it is 


Why should not both be provided? Similarly, 
face 
nlates, To 
what extent is it practical for the manufacturer to furnish 


a place should be provided for the steadyrest, the 


the follow-rest and for all other loose parts. 


these cConvenlences that are such a help to the hha hinist. 


the foreman and, consequently, to the shop owner? 


Small-Shop Sunshine--A 
Dinner-Bucket Dialogue 


By JouNn HERBERT 


It was lunch hour at the little jobbing shop. Mike, 
the blacksnuith. removed a generous bucket of coffee from 
the sheet-iron cover that transformed his forge into 
a stove each day at 12 o’clock. Just at this moment, 


\xel Johnson appeared at the door leading to the ma 
chine shop and viewed Mike with affected astonishment. 

“Vat you bane doin’ here, Mike? Ave taut 
plant,” said Axel. 


vou bane 


oi’ get a vob at das big 


MACHINIST 


“Yez did, did yez,” said Mike. “Begorry don’t strain 


yer brhain be tinking wid ut, or yez’ll hove to boy a 
new hot. | wouldn’t take the dommed job!” 


“Ave say,” replied Axel. 
pay you only yust vat you bane worth, and you couldn’t 


“Ave suppose day vouldn’t 


bane afford to take it.” 

“It’s their mithuds Oi disapproves av,” said Mike. 
“Oi see thot to get rid of yez Ov! hove to tell yez all 
about ut. ‘They hove a palmist up there to hoire the 


hilp. “Lis a woman duz ut. 


“Yumpin Yimminy!” exclaimed Axel. “You bane 
better tell dat to das marines !” 
“Or wint to the office and sthated me bizness,” con 


Mike, “An a little bhras 
bhuttons sez ‘Come in ’nd set down, the implement super 
inthendent *All roight, me bye,’ 


sez Oi. ‘Tlere’s a nickle to boy yerself a outermobee! 


tinued i7noring the advice. 


will see vez shortly.’ 
wid.’ 

“After a whoile he comes ont agin wid a grin all 
over his face and sez, ‘Come this way if you plaze sor.’ 
stheps in thro a door wid a ‘Privit’ soign on ut. 


settin at a 


sO ()) 


There wuz a woman disk mussin up some 


prtded pre rs, 


“<Well,” ss 
‘Its the implement superintendent Oi wants to see 


she, ‘pwhat do vez want?’ 


mam,’ sez O41, 
‘Or am the imployment superintendent,’ sez she. 
‘Come in an hov a seat 


mum, sez On. 


“Whats ver prisint vacation, me good fellow? she 
aPrsks, 
‘Faith, an T niver had one, mum,’ sez I. ‘Oi’v 


alwavs W eked full toime’ 

“Wot er thrade, if thot shoots vez betther? s 
shie, . 

‘Blacksmith, mum,’ sez Oi, *An without an aquel 
ot it.’ 

‘We'll see about thot, sez she. ‘Lets hove a look 
it ver hand.’ 

‘| lav’s me duke on the thable, and she begins to 


‘As a blacksmith,’ sez she, “yere a mis- 
failure, and if yez ain’t yez aut to be. Yez hove 
At this, she pulls out a tape 
measure and calipers up me fingers, makin notes the 


tell 


rabel 


me tortin. 


> 


a tippykal plahner hand 


whole on a piece of phaper. 

‘Oi see 
phlaner on which we hove a vakancey at prisint,’ sez she 
‘But I also obsarve from the angle thot the back of ver 
head makes wid ver neck that yez are likely to grind too 


The shape uy 


thot vez are adapted to run the 54-inch 


much side clearance on roughing tools. 
ver lift thum indikates, howiver, thot.yez are careful an 
preter the use of sody-wather to lard ile as a cooling 
compound,’ 

“*Vis mum,’ sez Oi. ‘An bein so fond of the wather, 
Qi praysume it should be a Pond Planer. Howiver, Oi 
must thank yez fer the hand readin, mom, uts as thrue 
as enny thot Oi’ve paid a qharter fer. But Oj 


Oi’m goin back to the little shop; 


. 


cannot 
take the job. they 
may be bhad, but they ain’t crazy.’ 
ee fn 
hire das president « 
“No.” repliel Mike. 


Waist misure. He’s got 


a minnut,” interrupted Axel. “Do dey ban 


] 


las same vay?” 


‘They pickhed him out be his 


the biggest cirkimfirince In 


tow! 














athe 


wedi 
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Letters from Practical Men 





AMM WHUUNILAN HNN ! ila 


A Difficult Job of Boring of oil was then applied, and 1 ed insid 


| recently saw a piece of work which interested me both 
for » reaso : AS ; {Tic >» under the crreum , 
for the reason that it was a difficult job under t Ircul Comes MW J 


stances and on account of the ingenuity displaved nt 
overcoming these diffculties. 5 : : . =. 2 . 
= | Universal Hand Tapping 
The part to be machined was a government bronz ; ; 


bushing for a pump cylinder. It was 24 in. long and 3314 fixture 


in. in diameter and was bored to 324% tn. and 33 in., as The illustration shows tappi <ture which 
shown. The machine in which this work was done was a Vas designed to take care ¢ nu op 4 ‘ 
ZS-1n. lathe raised to 56 In. Whe the casting was boltec Lit Tapypines where stig ch te tan vers 
to the faceplate its lower rin ung below the top of the irve piece that would have be t to han 
shears. It also projected outside the shears about 6 Wel It worked well an ot of 1 ev on ft 
on each side, thus making it practically impossible to get irticular job 
any sort of a steadyvrest on the work It Wis Tourn ! "The <ture cal ‘ ~ t mitnee « root} 
possible to start a cut without one, as the work spru eces where a number of t ny operations at differ 
from the tool. So the following rig was devised, and thi ( and alignment ire to be mack { extreme] 
work finished without any serious difficulty flexible in its operations and wor well d rapidl 

A 4-in. bar carrying a spider about 12 in. in diameter ny straight tapped holes with the least possible amount 
was placed on centers Into this spider were screwed of breakage of tap Chanves of t ' ’ G 
our 114-1. arms. On each arm was a locknut Phes by means of a number « ' nat \ 

= Bia ; YA . Tr} ay 
SA 


Rig ror Boring Pump-CyLiInper BusHING TA oa 


J 
arms were adjusted to the casting about 6 in. from th 
outer end, and the 33-in. diameter was bored. ‘This was . 
easily done, as the spider acted as a cente1 Universan HANp Tarping Fixrurt 

The spider was then moved until the arms were ap 

proximately in the center otf the turned part The arms \ hole large enou to tT i ol the tap drilles 
were then adjusted so that the ends were about 4 in. fro na suitable PIECE ¢ oul Lo hn the bottom ot tf 
the casting. Two of the arms were set perpendicula a square hole to fit the square of the tap \ blind 
and a rough box about 3x6 in. placed around the lowe cTscrew Nas the tap in posit 
arm and filled with cheap babbitt. Each of the othe: The tapping spindle A Micient lengt 
three arms was similarly treated, and four shoes wer onsiderabl orkil phi ounte the brews 
formed inside the casting. The work was then turne i; , hould be o l t i th to CG LOO 
about 20 deg., and another shoe cast adjoining the o1 ent to the spindle A. The beat Is movably mounted 
on the arm. This was held in place with a pattern-ma un the frame (', w \ w the tappr spindle to 
ers clamp while another was cast. This process was ré travel the whole lengt | ( Ti 
peated until a little more than three-fourths of th al length 
Was filled. The points wl re the shor = jomned wert thes , mw tirame (1 mounted o the Twe ) iD TI 
lightly peened to be sure of a firm joint. IT have m allow the tappu ead a cert rmount of movement 1 
lected to state that in one of these shoes a 5¢-in. bolt was ertical direction The weight of t tapping head | 
cast, projecting about 1 in. beyond the casting. Th ounter-balanced bh ans of a counterweight 
work was then swung sufficiently to allow the borin The levers F and F lo tha di members of the 
to pass under the shoe at A. A piece of l4x3-in. flat tappn head in position where ermanent tappi 
stock was then cut off, and drilled to go over the 54-1 needed. The end of A carries an enlarged head whi 
holt. The other end was notched to fit the edge of th bored to fit the tap holders VY and held in position b 
lathe bed inside the shear. This was to prevent the spide: i piece of bent wire Hel r lrawn qui 


and shoes from revolving with the werk. <A liberal di en changi taps 
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The illustration shows a cylinder carrying 10 holes 
at different angles and in different planes. Every one 
of these holes can be reached by this tapping fixture. 

WILLIAM Os?TERIIOM, 

Chicago, UL 

oe 


An Improvised Pulley 


The illustration shows an improvised pulley) which 
was made to replace a broken one, as it was impossible 
at the time to secure a duplicate. This pulley was 12 
in. diameter, d-in. face and 2,%-in. bore. The four 2- 
i. wooden segments A were bound around with a piece of 


ee ee — 
¢ z 
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AN Improvisep PULLEY 


belting B, being secured with tacks. The two iron col- 
lars ( were fastened to the segments with bolts and a 
keyway was made. This enabled the machine to continue 
running until an iron pulley could be obtained. 
ll. Kk. OpbeNATHL. 
Philadelphia, Penn. 
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Repairing a Cracked Chuck 


The chuck A shown in Fig. | had been in use on a 
turret lathe for a long while without having been re- 
moved from the spindle. In attempting to remove it 
the chuck was cracked at 6 so that it was practically 
useless, as the crack opened up whenever pressure was 
epplied to the jaws, 

In Fig. 2 is illustrated the method of repair suggested 
hy the foreman of the department. A steel ring )) was to 
be shrunk on as shown in the illustration. The screws 


kf were then to be placed on each side of the crack and 
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the ring turned in place on the chuck. It was found, 
however, that the clearance between the outside of the 
chuck and the ways of the turret lathe would permit the 
diameter to be increased by 1 in. only, which seemed 
hardly sufficient to give the required strength. It was 
also thought that there might be a possibility of dis 
tortion in the use of this method. 

One of the tool makers, therefore, suggested the method 
shown in Fig. 3, which would not increase the diameter or 
vive any chance of distortion. He set the work up on the 
miller table and clamped it in such a way that the sides 
of the crack were drawn together solidly. He then drilled 
two holes // on opposite sides of the crack and cut a slot 
between them. The steel link F was carefully made to 
fit snugly the slot in the chuck and was forced into 
place. 

The two screws G were tapped into the body of the 
chuck to hold the link and were firmly screwed in. The 
counterbored holes for the screw heads were filled with 
babbitt and the chuck mounted on its own spindle. After 
turning off the surplus stock on the link a light finishing 
cut was taken over the periphery of the chuck and it was 
slightly polished with emery and oil. After this had 
been done it would take a sharp eve to detect any ab- 
normality in the appearance. As far as the strengtli is 
concerned, the chuck was used constantly for two years 
after the repair had been made and was at that time in 
vood condition, showing no signs of giving way. 

Aubert A. Down. 

Bridgeport, Conn. 


Replacing a Caliper Spring 


The illustration shows a simple device for removing 
the spring of a spring caliper. A small piece of 14-in. 
round stock is used, an end view of which is shown at A, 
which also indicates how it is flattened for clearance. 

The calipers are first closed, which spreads the spring 
to its full extent. The piece of steel is then inserted as 


tA 


ND Bos mncemmesen Lbs} Pe 


REPLACING A CALIPER SPRING 


shown and the calipers gradually opened until the maxi 
mum opening is reached. All parts may then be removed. 
Replacing the spring is accomplished by closing the cal 
ipers until the small piece drops out. 

For inserting a new spring it is necessary to spread 
the spring with a chisel or similar tool until the small 
rod can be inserted. 

C. TT. Scuarkrer. 

St. Louis, Mo. 
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One-Screw Parallel Clamp of the screws. These grooves permit the ser " 

ah , pla nm anv location. and also keep 1 oe] 

Che illustration shows a one-screw parallel clany ms . 
which will be found very handy re which in eAsS ’ prorat th } 

} 1} } ‘) tT «© } \T ] 
made DY any skilled machinist it does awa wit I 
1 -_ J. V. Sco 


back screw, which is the one that 


Arbor Press Plate 





It seems almos e su 
te cael ty " our old friend. ¢ 
irbor pre llowev the illustra 
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OnNE-Screw Paratter Clamp 


ind that hits the lathe bed « 
th faceplate. It iso eliminates ¢ 


rr carriage when we 


clamped on 
Lbniyo: That ts, thetite 


rouble with the two-screw claim} 
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Useful Grinding Fixture KA 
7 
’ The fixture shown in. the illustration va design R , 
to grind some small pieces whi were requires ) ) \ > 
square and parallel. [It was made from a bl ( * 
iron, the bottom of which was milled to suit the eri s 
r vise A, 14x,% in. deep. The slots Bow iitled ¢ ) , ne 
° ‘ } \l x? 
parallel sides about 8 In. frou the outer surfaces. \ 
ih) late shou ) ’ ‘ I ise-] adel 
or 1 notice that cor 1 CS ¢ 
r ent. wholl Hai tose 
Thea le of the \ ul Ma tz dtl ttn 














A Good Carb: MiIzineg Material 
There are on thy arket te ent lille 
materials ood, bad a on 
steel by the cementat | \ lo it) 
nother. which car " rep i reodantole ! ( 
roduces excell tly emploved 
si t st ro) 1 reviol 
; re ' vaeens on tos ornal 
< Userut Guinpine Fixtrurt 0 ' () { of powders 
jy in. was then removed from the upper corners 1 to the hat ‘\ " atwrs 
clearance while truine off e upper surface. the finwers a malt Carbo with 1 dome 
Four 1 -l neces, as at ¢ e next drilled. t OO cle } Cs j ral ‘| material 4 
and provided With port rews, as at J) These vie tand a contimuous eat te rom 70 to ‘ the 
fit loosely in the grooves and can be s \ ; of deteriorati arbon w 
anv required clamping, or removed altovet to | enetrate “pl | ut al upersaturat 
a perfectly plain surface fo. trun The clamp trip he surface, 
to receive tl nits One a ta t f thy t that the 


i. were provided with small erooves 
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bon imparted by it is of stable character and does not 
escape in the form of carbon monoxide (CO) when al 
lowed to cool in the pots after being drawn from the fur 


nace, as is often the case with other materials, leaving a 


decarbonized or crystallized) surface which shows up 
plainly when a fracture of the steel is taken. The ol in 
the material—rich in carbon itself—hastens the car 


bonizing and equalizes the heat from the walls to the cen- 
ter of the pot, while the lime has a tenden y to counteract 
any impurity injurious to the steel, such as sulphur, phos- 
phorus and the like, and prevents the steel from scaling. 
When 10- to 20-point carbon steel is carbonized with this 
material and properly heat-treated, it will be found to 
compare favorably with the higher priced alloy steels 
in regard to hardness, toughness and resistance to wear. 

I have treated taps, reamers and formed cutters, car 
bonized in this compound, and have proved their merit 
hy having them stand up to work along with tools made 
from high-carbon steel. 

Ropert J. Wuire 

Southington, Conn. 

[That lime has more affinity than iron for sulphur un- 
der these conditions is a mooted question. Dolomite is 
by some chemists when the absorption of 


Kprror. | 


more favored 


sulphur is desired, 
XB 

Coupling with Steel Liners 

The 


spindle and rolls used in 


the 
The coupling 


illustrations show a coupling designed for 


metal rolling. 
now in general use is a cast-iron body with a cored hole 
in the center conforming in shape to the ends of the 
The cored 


all around than the spindle. 


spindle and the roll. hole is made about 4 


in. larger This clearance 


insures a rough foundry fit; it also provides for the angle 
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CouPLING WITH STEEL LINERS 


changes which take place in the coupling during the rise 
and fall of the roll. 
and a wavy, driven roll, and too little clearance causes the 


Too much clearance means backlash 


spindle to bend 
The body 


of the spindle and thy 


in the coupling. 
{ is made of cast iron, the hole for the ends 
fitted liners JP 


These are half-cireles with hous- 


roll is with steel 
at the driving surfaces. 
ing sides and square stems (; the liner fits into the cast 
recess In the body and the stem, or shank, passes through 
a hole in the body. The shank has a square hole D into 
is driven, thus locking the liners in 


slightly 


which a taper key 


place. The ce utact-surface is rounded to vive 
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Pree angular movement, which takes place during the rise 
and fall of the rolls. 
J. A. Rirener. 
Kenosha, Wis. 
8 
Punch and Die for Ratchets 


At A is shown a small ratchet, 4¢ in. in diameter. made 
The teeth were formerly 
Hobbing 
was tried without increasing production, so shearing the 
To do this 
with as few motions and as handily as possible the punch 


on automatic screw machines. 


milled on an automatic gear-cutting machine. 
teeth with a punch and die was suggested. 


and die shown in the illustration was designed. 

The object in having the punch and die reversed is to 
make it easier to feed and loeate the work. 

The ratchets are placed on the punch with their stems 


in the hole. The punch forces them far enough through 
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Puncu AND Dir ror Ratrcuerts 


the die to require but little force to push them the rest 
The next 
prece forces the one ahead of it against the curved sur- 
The jar 
of the press keeps them moving out of the vay down the 
inclines C and D. 

The hole in the lower member should not fit the stems 


of the way, thus avoiding upsettitig the ends. 


face B, causing it to tip over onto the incline C. 


too closely and may be countersunk a little to help in 
placing the ratchets. To avoid confusion the screws and 
dowels for holding the two upper blocks to the punch 
holder are not shown. 


This punch and die did very satisfactory work and in- 


creased the production on this operation several hundred 


per cent. 
Harotp FE. Greene. 


Syracuse, N. Y. 
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Drilling and Milling Operations 





SYNOPSIS—The automobile industry has prob- 
ably done more than anything else to develop spe- 
cial drilling and milling machines, especially the 
larger sizes. It has also had a marked influence 
on the progressive method of manufacture, as ex- 
emplified in the larger shops. This article shows 
some very large milling cutters, which remind us 
of the Daniels wood-planer heads in both action 
and speed, and some huge drilling heads worth 
a large number of spindles distributed over a wide 
area, 





Evidence of the application of continuous methods 
to the manufacture of products of the highest grade, as 
well as to those which are built in much greater quanti 
ties, is furnished by the accompanying illustrations from 
the plant of the Packard Motor Car Co., Detroit, 
Mich. 

For purposes of illustration we begin with Fig. 1, 
showing the second operation on the crank case, which i 
cludes milling the bottom face, the bearing-cap slots and 
the front end of the upper half, as well as the face of the 
lower half of the crank case. One of these is being milled 
by the horizontal milling cutter A, while the cutter B 
is at work on a second case, both heing supported in the 
substantial fixture shown. The third case (in front) 
can also be surfaced at the two high points on this ma- 
chine. 

In Fig. 2 is shown the finished reaming of the crank 
cases, using a self-contained fixture for all important 
bearings and the gear centers. This is being done on a 
special machine so arranged that both driving heads 
swing back, allowing the boring bars to be easily taken 
out. This swinging is accomplished by means of the large 
gears shown at the base of the heads; these gears sur- 
round the substantial trunnions on which the heads are 
mounted. The heads are counterbalanced by ropes run- 
ning overhead to the counterweights shown at the back. 


LE ge 


— 











Fig. 1. MILLING THE CRANK CASES 


This allows rapid handling and has worked out verv satis 
factorily. 

The progressive drilling of these crank cases can be 
seen in Fig. 4. Stock jigs are provided, mounted on 
trucks which run along the tracks from machine to ma- 
chine, each adding its quota to the total of 176 holes to be 
drilled. There are eight of these multiple-drilling ma- 
chines, the hole sizes varying from 14 to 114 in. in diame 
ter, all being completed when thev leave the last ma- 
chine. This shows the method of mounting the track 
on the drilling-machine bases, as well as of supporting it 
between machines. It also gives a good idea of the large 
multiple-drilling heads which have been brought into use 
by the automobile industry. The drilling jigs can be 
turned into any desired position by means of the worm 
gearing at the end, so that the holes may easily be drilled 
on all four sides. 

Coming from the large Ingersoll miller shown in Fig. 
1, the crank cases pass down the roller track shown in 


Fig. 5 and are milled on the Lucas machines shown at 
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Fic. 2. SpecraLn Boring MACHINE WITH SWINGING 
Lleaps 


Fic. 3. StrappLe MILLs AND RoLLerR RAILWAY 
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Rig. 4. ProGresstveE DritLinG or CRANK CASES 


the left. These are carrying a gang of milling cutters for 


straddle-milling the various crankshaft bearings. 


More ProGressive Dri uinag 


Another view of the continuous drilling is in Fig. 5; 
the machines are shown handling the cylinders by means 
box jigs and the track which carries them from ma 
ne to machine, These are also ince Ying jigs, so that 
ail the holes on the to », bottom and sides unre drilled in 
the same fixture. After these are removed from the jig 
they pass through a series of machines, completing the 
operation necessary to make the finished cylinder, the last 
operation being to grind the cylinder bores. The first 
operation on the cylinder is performed at one end of 


this department and the work passed directly from ma 





Rig. 5. Simitar Meruop or DriL_ting CYLINDERS 


chine to machine, completing at the opposite end. They 
are then returned by gravity on a roller track at the 
hack of the machines. 

Another example of the use of special machines 1s 
shown in Fig. 6, this being a special miller made by the 
Beaman & Smith Co. and carrving four vertical spindles. 
This is not exactly correct, as the two outer spindles ar 
inclined ata slight angle with the others in order to mill 
aut tiv cle sired anol the ears carrving the steering axle, 
while the two vertical spindles mill the spring seat on 
top of the axle. 

The same axle being drilled both for the spring clips 
and the steering-axle spindle is shown in Fig. 7. The 
four drills for the spring-bolt holes are carried in a 


= per inl head mounted on the drilling-machine spindle, 


Fics. 6 AND 7% SPECIAL MILLING AND DRILLING MACHINES FOR Front AXLES 
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this head being designed and built especially for the work. 
It will also be noted that the outer spindles of this ma- 
chine are inclined at the same angle as the outer milling- 
machine spindles, and for the same reason. 


Advance Notes on the Panamae 
Pacific Exposition 
By Frep H. CoLvIN 


One of the great advantages of holding the Panama- 
Pacific Exposition in San Francisco is that it will for 
the first time compel many to become more fully ae- 
quainted with their country. While it is too much to 
expect that this will lead to the dropping of all pre- 
judices it cannot help but leave broader ideas along some 
lines. 

There is at present a noticeable difference in many 
ways between the eastern and western sections of this 
country. Where the settlers of the east coast came to 
have the opportunity of making a living, for probably few 
of them dreamed of great wealth, the settling of many 
parts of the West, esper lally on the Pacific coast, began 
in an effort to achieve wealth at a single stroke. The 
forty-niners and their followers all hoped, if they did not 
expect, to make big fortunes in a short time; otherwise, 
none would have undergone the hardships of those pioneer 
days. This difference in attitude and expectation be 
tween the settlers of the two coasts has left its mark. 

This is shown most strikingly in the case of San 
Francisco, Calif. With the main business and residence 
sections of the C1t\ almost completely destroyed by the 
fire which followed the earthquake in April, 1906, the 
Visitor today sees hardly a trace of the disaster remaining. 
Instead, he finds modern business buildings, well paved 
streets, new residences, with no trace of temporariness 
about them, but a spirit which has forgotten its losses 
and is looking ahead. While we have had no parallel 
disaster in the East, I fear we would not duplicate San 
Francisco’s rehabilitation—not so much because of les- 
ser intelligence or capac itv as because “East is East and 
West is West.” 

With this disaster less than nine vears away, the city 
is about to open the great Exposition—just within the 
Golden Gate and sentinel to the waters of the Orient. 

The Exposition buildings also show a difference be 
tween the East and the West, natural instead of tempera 
mental. Because timber abounds in great quantities, wi 
find the greatest examples of wooden buildings that have 
ever been constructed. Great, latticed columns: straight 
and arched trusses of 75 ft. or more span, go to mak« 
up the framework, instead of the steel of the East. The 
Oregon and Pennsylvania state buildings are perhaps 


typical of this difference. The former is surrounded Dy 


48 massive logs which support the roof: each of these 
logs is over 5 ft. in diameter by 10 ft. or more in length, 
weighing 40,000 to 50,000 Ib. each and each containing 
lumber enough for a large dwelling. The latter is of 
brick. 

The source of power is hydro-electric from water-falls 
and streams in the far distant hills. This form of power 
is supplanting steam on the west coast—another pres- 
ent difference from our eastern cities. While this ‘may 
change somewhat with us, the western water powers 
far out number ours. 

The placing of exhibits in Machinery Palace is in- 
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teresting In comparison with the Centennial of 1876. 
The traveling crane seems then to have been either un 
known or so uncommon as to be neither used nor exhibit 
ed, while the method employed in hoisting the great 


{ 


crane bridges at San Francisco is of unusual interest. 


These bridges were 77 ft. long. and weighed 25 and 30 


tons each, and the crane ways were 55 ft. above the floor 
The lifting was done under the direction of H. T. Havi 
side, of Haviside, Withers & Davis, San Francisco, Calif., 
which firm has handled all kinds of rigging work for 
many years. The mast or “stick” was 92 ft. Jong and 
24 in. In diameter at the base and 22 in. at the top. The 
hoisting was done by a double-drum steam hoist with 
140 Ib. of steam. Needless to say this required special 


training, as well as special apparatus, as a 92-ft. “sti 











HomisTING THE CRANE BripGes IN THE CENTRAL SPAN 
or MACHINERY PALAct 


is not to be found in every place. The illustration shows 
the central span, which has two cranes, the outer spans 
having one each, It also Fives sone idea of the con 


struction of the latticed columy ~ and trusses, 
PACIFIC-COAST SHOPS 


Builders of machinery who come to the Exposition 
and all should come who can manage to do so—should 
take time to visit some of the leading shops along the 
west coast. This cannot be done as rapidly as we are ac- 
customed to moving in the East because the distances are 
so great, the State of California being about as long as 
from New York to Florida. But it ought to be done as a 
business proposition if for nothing else, for unless you 
know the shop conditions it is not easy to judge as to the 
suitability of your machines for the work being done. 

The field for full- or even semi-automatics is very 


limited, because as vet the west coast does not and 
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cannot manufacture as we know manufacturing in the 
East. Water wheels, saw-mill machinery, machinery for 
canning and agricultural machinery are the main lines 
built in the West. The latter refers much more to trac- 
tors, gang plows and the great harvestors than to what 
we know as agricultural implements in the East. 

These are not and cannot be built in great quantities 
until the population of the West increases greatly, for 
the great State of California has not much more than 
one-half the population of New York City, while Mon- 
tana has’ fewer people than the City of Newark, N. J. 
Great increases of population, and their accompanying 
demands, alone can make large-scale manufacturing pro- 
fitable on the west coast. 

But it must not be thought that this means a meager 
or out-of-date shop equipment. True, there are many 
jobbing shops with well worn machines, and about the 
same general equipment as we find under similar con- 
ditions in the East and South. But the shops building 
saw-mill equipment as a business, motor-driven tractors 
and canning machinery have the best machines that can 
be bought for their particular line of work: Horizontal 
and vertical boring machines: hand turret lathes of vari- 
ous sizes and late models; good planers and drilling ma- 
chines, with now and then a fair sprinkling of the various 
kinds of gear cutters, not to mention late-model lathes 
and millers. 

Every machine builder should know at first hand, the 
needs of these shops, now and in the future. 


National Society for the Proe 
motion of Industrial Educae- 
tion 


The society with the long name prefixed held its an- 
nual meeting in Richmond, Dee. 9 to 12, 1914. The same 
old guard was present to the number of a hundred or a 
hundred and fifty, the group that represents the active 
interest of the country in the forms of industrial educa- 
tion favored by that body. 

The principal subject of the meeting was the discus- 
sion of a survey made under the auspices of the society, at 
a cost of about $8000, of the school and industrial situa- 
tion in Richmond. 

The object of the survey was to prove “the necessity of 
a knowledge of industrial and school conditions in the 
making of a program for the industrial education in a 
city,” and “to show the kind of facts about industry 
ind about the schools which need to be gathered.” Natur- 
ally, having set out to prove something that needed no 
proof, they succeeded admirably, though it surprises 
us that it cost so much to get so little. 

The school survey, outside of statistics which are kept 
in every school system in the country, investigated 6591 
school children of 13 and 14 years of age, inquiring into 
the occupations of their fathers, brothers and sisters. The 
results differ from those of the national census in that the 
proportion engaged in the more menial industries, such 
as domestic service, had fewer relatives in school than 
the better-paid industries. To that extent the school 
survey made a better showing for the industries. 


Tue CoLtor LINE In INDUSTRY 


The survey showed another thing that was probably 
expected by everyone who realizes the color question, that 
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is, the negro does not get the best jobs. He may be 
lazy, but after the whites have taken their pick of work, 
what is left for the colored brother gives at least ample 
opportunity for manual exertion. There are almost no 
negro machinists or plumbers or workers in any other 
skilled trade, and there would not be if they were taught 
these trades in school, for the very good reason that they 
are not wanted there by the white men who got the jobs 
first. That is, there are certain places where a negro can 
fit in, and he need not train himself for any outside of that 
list, if he plans to stay in the South. 

Out of 620 children who left school and did go to work, 
nearly one-half left for that specific purpose. Only 26 
had graduated from the grammer grades. It was found on 
the average that the colored children left two school years 
before the white. Wages were also found to change sharp- 
ly with the color line. The white boy may expect at 20 to 
draw about $12 per week and his sister about $10, but the 
colored boy cannot expect over $7 and his sister about $4. 
Whether these sums cover the cost of living in Rich- 
mond the survey does not say. 

The investigation into the industries of the city was 
apparently thorough for, the report says, “too much was 
discovered to report.” What was reported, however, is 
typical of the same industries as carried on elsewhere. 
The industries investigated -were the printing trades, 
building trades, metal trades, tobacco industry, and de 
partment stores. 

The tobacco industry is the only one that is not fairly 
familiar to readers of the AMERICAN MACHINIST, and the 
only one for which it would have been difficult to make a 
pretty complete report without much investigation. It 
was found in that industry that the different parts of the 
work could be learned in from two or three days to eight 
weeks, therefore it does not give a large field for indus- 
trial education. 

Dip Ir Pay? 

Broadly speaking, this is what was obtained as a return 
for the expenditure of a considerable sum of money. Did 
it pay? From an advertising point of view it may have, 
but from the point of view of a city which wishes to em- 
bark in the maintenance of industrial education, a much 
smaller sum of money invested in car-fare to get men and 
women together is more likely to inspire confidence on 
the part of the tax-paying population. 

The slowness with which industrial education has 
taken hold is due to a considerable extent to the fact that 
it has been held up before us as an enormous problem, and 
an abstruse one at that. It is really a very simple mat- 
ter, requiring a vast deal of work and some brains, but 
not demanding the services of intellectual giants. In any 
city the school conditions are well known to one set of 
men, and the industrial conditions to another in each 
industry. If these groups can be persuaded to get together 
and pool their views and experiences, it would seem to be 
a proceeding likely to produce satisfactory results, as 
well as to save money. 


. 


The production in the United States in 1913 of cast iron, 
gas and water and soil and plumbers’ pipe and fittings 
amounted to 1,266,245 net tons, of which 1,002,289 tons were 
gas and water pipe and fittings and 263,956 tons were soil 
and plumbers’ pipe and fittings. The production of gas and 
water pipe includes 46,831 tons of fittings, while the produc- 
tion of soil and plumbers’ pipe includes 68,925 tons of fittings 
and 7727 tons of culvert pipe. 
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Editorials 
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Metal-working machinery to the value of $2,181,249 
was shipped from the port of New York during Decem- 
ber, 1914. The Allies took $1,955,666 worth, or more 
than nineteen-twenty-firsts of the total, of which Russia’s 
share was comparatively small. The detail figures for 
all countries to which more than $10,000 worth was 
shipped are as follows: 


$1,016,821 


S68,099 


CE TD. fb eckecdwncseeawe 
ES ree ie carded tase era 


Dn wecncaves eevee a“ ee ee i 88,4 tl 
I arte piri Uh i aca va sa ei Se re Pee eS eee 10,746 
neekeun ose ion aan eee ath 

2,220 


ae 
Clearly the high tide of American metal-working ma- 
chinery exports is setting strong. 


> 
~ 


The ancient, belligerent enemy of uptodate and effi- 
cient management in government shops, Congressman 
Deitrick, has led another misguided attack from the con- 
cealed trench of the army appropriation bill. We have 
said a good deal in the past about the twisted viewpoint 
of this gentleman, but the same old warps and winds 
persist. Here is the amendment that he offered to the 
army appropriation bill now under consideration by Con- 
TESS : 

Provided: That no part of the appropriations made in this 
bill shall be available for the salary or pay of any officer, 
manager, superintendent, foreman, or other person having 
charge of the work of any employee of the United States 
Government while making or causing to be made by a stop- 
watch or other time-measuring device the time study of any 
job of any such employee between the starting and the com- 
pletion thereof or of the movements of any such employee 
when engaged upon such work; nor shall any part of the ap 
propriations made in this bill be available to pay any premium 
or bonus or cash reward to any employee in addition to his 
regular wages, except for suggestions resulting in improve- 
ments or economies in the operation of any Government 
plant; and no pay for services performed by any person while 
violating this proviso shall be allowed 

What a curious attempt to pull down with one | 
and lift up with the other! What an inconsistent ef 
fort to throw time study and motion study—common 
measuring tools like speed indicators and two-foot rules 
into the ditch on one side and to wave a $10 bill in 


and 


the air “for suggestions resulting in improvements or 
economies in the operation of any Government plant” 
on the other! Why doesn’t the good Congressman go 
the limit and provide that all rules, scales, calipers, mi- 
crometers, gages, and the multiplication table—measur- 
ing tools all—be thrown out of Government shops: He 
is surely half-hearted and unjustly discriminating in 
picking on only two measuring devices—time study and 


motion study. 


A pernicious amendment to the Workmen’s Compen 
sation Law of the State of New York is now pending 
in the Assembly. If passed, it will remove from the 
poesent law the provision which permits employers to 
irry their own risks for the compensation of injured 
workmen by depositing proper securities with the Com 
mission. 

It is a blow aimed at the “safety-first” movement; 


MACHINIST 257 





DOCONUNTTENNNNTUNNNENTUNNNNNNN NAAT eeNL Teaser eeTeaeaNNaea renee Nate err ee tte DUNNUUELENNEENA NNN ENATNNDANNAT ENN 


it is an attempt to handicap straightforward emplovers 
who have the interests and welfare of their workmen 
at heart; it holds the possibility of harm, instead of 
help, to many employees. 

Under the self-insurance method now permitted, the 
employer has a most powerful incentive to minimize the 
working hazards in his shop and factory—the fewer 
accidents, the less expense and is able to reduce mate 
rially the cost of this insurance by eliminating large 
administrative charges and “loading,” items which are 
inseparable from the handling of the State fund and 
the business of insurance companies. Should this amend 
ment become law, not only will these advantages be lost, 
but the insurance cost to careful employers will be still 
further increased, as they will be contributing to a gen 
eral fund, that is, one which is averaging good and bad 
risks. In such the good must pay not only their own 
way but also the losses incurred by the “yellow dogs.” 


Increasing the Purchasing 
Power of the Small 
Shop’s Dollar 


One of the places where the big plant is supposed to 
have it over the little one is in its ability to make favor 
able purchases. This is due to the fact that it has large: 
quantities to buy and naturally is sought after as a 
customer. Again, it is for this same reason less ex 
pensive, per dollar of sales, to sell to the large plant. No 
more time is required to sell a thousand dollars worth 
of material or supplies to the big plant than would be 
needed to take the little fellow’s order for ten feet of 
belting and a gross of screws. Naturally, the small plant 
has to pay for this extra expense which is involve! on 
Its account. 

\nother advantage which the large shop has in purchas 
ing is that it usually employs for that purpose a specialist, 


or purchasing agent. We all know that when we do on 
thing exclusively, we are more apt to do it in the best 
possible manner than if we do a little of everything. The 
big-shop purchasing agent follows the markets, gets the 
best terms and discounts, and saves his pav because he 


is on to the buying vame. 


What the little shop gains in a reduced overhead ex 
pense rate, it looses through unfavorable buying. The 
proprietor, who is already mechanic, designer, bool 
keeper and general manager, adds the role of purchasing 
agent to his many accomplishments. Five divided by 


five, Wile h is nl thre I 


ve Is one, but five divided by one is 
way of saying that the smaller number of things that 
we attempt to look after, the more likely we are to vet 
bigger results. 

The solution of the purchasing problem for the small 
plant may lie in a number of them getting togetlh nil 
loing it in common, just as for economic reasons they 
find it profitable to get together in one building and rent 
floor space and power. Of course the combination for 
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purchasing does not present such an attractive saving 
in initial investment as is presented in buying power 
instead of making it, or in renting floor space instead of 
building or buying a plant. But all things considered, 
the annual expense saving might be found to be greater. 


Standardization of Tolerances 
for Screw Threads 


A meeting, the results of which promise to effect marked 
convenience and economy in the use of screw threads, 
was held in the committee rooms of the American Socie- 
ty of Mechanical Engineers in New York City on Feb. 5. 
It represents the crystallized efforts of two years’ ot 
work by a subcommittee appointed to investigate the 
possibility of so standardizing tolerances, that all makes 
of screw fastenings having U.S.S. threads will fit tapped 
holes regardless of the make of the tap. This lack of 
uniformity causes a great deal of trouble at present, 
each tap and screw maker, while following the U.S.S. 
in general, being a law unto himself with respect to 
tolerances. 

The personnel of the attendance indicates that there 
is a very wide-spread interest taken in this subject. Not 
only did tap makers and serew manufacturers share In 
this conference, but the consumers of both products were 
well represented, including the automobile industry, rail- 
roads, electrical machinery manufacturers, the machine- 
tool-building industry, the Government Navy Depart- 
ment, and the United States Bureau of Standards. 

The final results in a matter of this kind can come 
only after careful study and broad investigation coupled 
with the opinions and experiences of a great many widely 
distributed users. The Committee has done well to make 
the progress that it has within such a short period, as 
the results of its efforts have thrown light not only on 
the nec sity for action in this matter, but also upon the 
general way in which these results may be accomplished. 

There is a decided sentiment in favor of the standard- 
ization of tolerances. The prevailing opinion would re- 


strict taps to one class of tolerances and provide two or 


more of these for screws to accommodate ordinary and 
fine work. It appears that the taps should have a slight 
allowance over their basic sizes, while in general screws 
should be under the basic size so that it will be possible 
to vet them into the tapped holes. The extent of these 
tolerances is a mooted question on which the experienc 
of mee hans s and design rs W i}] he welcomed by the Com- 
mittee, 

It is our belief that the final result must recognize 
hot only lwo sels of tlolerances for scTeWs hut three or 


more sets of limits in addition, dependin: 


r 


upon the na- 
ture of the fastening. The problem seems to be analagous 
to that of evlindrical fits, which are quite distinctly 
classified into running, sliding, drive and press fits. We 
have, for example, bolts, cap-screws, setscrews and studs, 
all having U.S.S. threads. Two sets of tolerances may 
he enough to divide these for quality, but more than 
two sets of limits will be needed to adapt them for their 
particular uses. The drive end of the stud must have a 
thread larger than the tap: while the cap-screw,, where it 
must be used, should fit tighter than the bolt and nut, 
but more freely than a driven stud. The setsecrew offers 


its own problems. 
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Often the additional tightness required in some forms 
of screw-thread fastening seems to be secured by exces- 
sive length of the threaded contact, in which case it is 
really due to lead errors and corresponds somewhat in 
principle to botching up the threads with a hammer to 
make them stick by distortion. 

It is a big problem, but that makes it all the more 


worth solving. 


Making Shop Signs Effective 
Imstead of Offensive 


There are different ways of saying the same thing, and 
some things had better be left unsaid. This is partic- 
ularly true of shop notices—in many cases we might al- 
most call them “threats.” 

Too often one sees a shop wall plastered with varied 
notices regarding trivial matters and threatening dire 
disaster, such as discharge on sight, for the infraction 
of a rule that, in many cases, never should have been 
made. ‘This “instant dismissal” or “summary discharge” 
business soon gets to be a joke and has no effect whatever 
on the men. 

A better way is to make the notices positively sug- 
gestive instead of negatively threatening, especially in 
view of the fact that we are beginning to realize that it 
costs a lot of money to hire and fire men. A notice that 
we recently saw beside a shop door is much better than the 
average. 

Unless you are willing to avoid injury to yourself and your 


fellow workmen, don’t ask for employment. We want men 
who think of their work. Safety and Economy First! 


« 


rogales be- 


One shop keeps a good substantial pair of 


side each grinding wheel and under this sign: 


We insist on goggles being worn when grinding. 
rr 
Chere 


even discharge in these, but who will believe them to be 


s not any threat of 30 days’ imprisonment or 


any less effective on that account? The best “keep off 
the grass” sign we know of is the single word “please” 
used in Detroit and a few other cities. It is fully as etfec- 
tive as a threat of arrest and much easier on one’s dispo- 
sition. This is true of the better kind of shop signs. 


BS} 


The Equipment of Shops on 
the Pacific Coast 


Machine builders who feel that they have a field in 
the extreme West will do well to read “Advance Notes 
from the Panama-Pacific Exposition,” on page 255, par 
ticularly the latter portion referring to the equipment of 
machine shops on the Pacifie Coast. 

As is pointed out, these cover a somewhat limited field 
and are likely to do so for some time to come. But 
the shops already established are growing steadily and 
adding to their equipment from time to time. These 
additions are usually the best which can be obtained for 
their work. 

While the work of these shops, as well as any new 
ones which may be started, is not likely to require fot 
some time much automatic or highly specialized machin- 
ery, there is a good field for what might be called general 
machines. Makers of machines of this class will do 
well to visit some of these shops during the year and 
ascertain for themselves just what the possibilities are. 
They can feel sure of a welcome in them all. 








A tea 
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Friction or Slide-Plate Plamer § «lamp, thereby preventing the heat from striking the 


face of the operator and also prolonging the life of the 





The planer shown is the latest addition to the line 
made by the Cincinnati Planer Co., Cincinnati, Ohio. 
} It was built for extra heavy duty and takes work 48 in. 
in width, 24 in. in height and 206 ft. in length. 

To facilitate rapid chucking and unloading, special 
slots which open to the sides are cast in the top of the 


brick lining, which does not cool off as quickly as othe 
wise. 

The opening of the lower chamber is closed with two 
sliding doors provided with handles whereby a narrow 


slit can be opened for observation of the work. This 








table. The table is box type and is held down by two chamber can be heated up to 2550 deg. F. 
: inner guides between the V’s and by 

adjustable gibs at the sides. The driv- 

ing gears and the table rack are steel 

throughout. 

The bed is of the four-wall design, 
having extra inner walls between the 
cross-girths along its entire length. 
The bed is bored for the shaft bear- 
ings, which are internally ground and 
fitted into place. The housings are 
box form, carried down to the floor 
line and fastened to the sides of the 

4 bed by heavy tongues, bolts and dowels. 
The rail and head are the same as 
used on the frog and switch type of 
planer made by the same company and 
| previously described in these columns. 
The rail is clamped to the housings 
by four clamps, two on the outer and 











two on the inner sides of the housing 


face, The heads are taper-gibbed FRICTION OR SLIDE-PLATE PLANER 

throughout, and the dove-tail for down 

slide is cast solid with the saddles, thereby eliminating The furnace has an oil-consumption of about one val 
cne extra joint. The clapper box is steel and provided lon per hour. 

with three heavy bolts and clamps so arranged that the * 


two tools can be clamped in each head. For holding 


ant Le f atv oP ry bd >> TR _ T 
the clapper box at the top, a clamp of the full width o Quick-Actin =) Universal Ball 





the slide, with three bolts, is provided, Vise 
The machine is driven by a reversible motor coupled The vise shown was dk ed for: use on the miller. 
directly to the driving shaft of the planer. shaper, and drilling machine. It will be noted that uni- 
versal adjustment is secured by the ball attachment. 


For flat work this attachment can readily be removed, 


The double eccentrie on the teel lever Is designed to Te- 


High-Speed Double-Chamber _ ‘luce wear and to insure an even grip of the jaws. 
Hardening Furnace 


~“ 





An oil-burning hardening furnace with two chambers, 
one above the other, represents a recent product of HL 
Boker & Co., Inc., New York, N. Y. 

‘ Both chambers are lined with fire brick to keep the 
tools away from the direct flame. The tools are first 
placed in the upper chamber, which is heated by the 
exhaust gases. Thus, the preheating takes place slowly. 
When the critical point has been reached, the tools are 
transferred to the lower chamber, where the final heating 





takes place. 








The upper chamber is opened with a flat door lined 
with fire brick. This is held open horizontally by a Qurek-Actrine UNIversan Batt Vise 


t 
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The operation of the vise is made plain by the illus- 
tration. Pressure on the steel cam lever regulates the 
grip on the work, while tightening of the cap-screws 
holds the ball attachment at any desired angle. The 
length of the vise is 1314 in. and the jaws open 8 in. 

This vise is a recent product of the Schmutz Universal 
Ball Vise Co., Louisville, Ky. 


Geared Table Feed for Vertical 
Milling and Drilling Machine 


The table feeding mechanism applied to the machine 
shown consists of a geared speed-box set close to the 
top of the column from which a telescoping universal- 
jointed shaft leads to a cross-shaft in the saddle. <A tra- 
verse movement only is given to the table, the cross-feed- 
feed are avail- 


ing being done by hand. Six changes of 























GEARED TABLE FEED FoR VERTICAL MILLING AND 
DRILLING MACHINI 
able. The upper lever shifts to high or low, and the 
lower lever gives three changes. This feed is now ap- 


ra) 


and one for oil. 


plied to the newer models of the W. B. Knight Machin- 
Co., St. Louis, Mo. 
practically the same as have previously been described 


ry Otherwise, these machines are 


hese columns. 


Low-Pressure Oil Burner 


The burner shown consists of an outer casing, or burner 


body, to which there are two connections one for air 


An air pressure of from 8 to 16 ounces 

is required, depending on the character of the work. 
The air valve, or damper, is reversible so that it may 

side of the casing to suit either a 


” put into either 


rht- or left-hand furnace. 
The oil-regulating valve is made with a large opening, 
ind in the stem is a diamond-shaped hole which makes 


it possible to regulate the flow closely. Should this valve 
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become clogged with any foreign matter it may be readily 
opened wide, flushed and closed again. 

An inner hollow part, a portion of which is cut away 
to admit the air, serves as the mixing chamber. On the 
outside of this mixing chamber vanes are cast, which serve 
as bearings to hold it in place and also to distribute the 
air. On the inner end of the mixing chamber is screwed 
the atomizing cap. Projecting into the mixing chamber 
is fastened the oil receptacle into which extends the stem 


oe 


@ | 
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LOW-PRESSURE OIL BURNER 
of the oil-regulating valve. The lower end of the oil 


receptacle is ball-shaped and through it is an opening 


parallel with the mixing chamber. The mixing chamber 
may be withdrawn for cleaning by merely closing the air 
valve and lifting the stem of the oil-regulating valve 
about one-half inch. 

The oil passes down through the valve stem into the 
oil receptacle. The air strikes the oil directly in the 
center of the mixing chamber, and during its passage 
through the latter, the oil is mixed with the air. From 
there it is forced by the direct air blast through the atom- 
izing cap, where the atoms of oil come into contact with 
and are completely surrounded by the direct whirling 
current of air which comes between the vanes and around 
the mixing chamber. 

This burner is a recent development of John E. 
dain, Sparrows Point, Md. 


Nau- 


Wiring and Horning Press 


The illustration 
which differs but little. except in d 
The great distance obtainable between the 


shows a wiring and horning press 
imensions, from pre- 
vious models. 
slide and table renders these machines valuable for work 
high into the ordinary type. The table 
hinged to the column and is fastened to it by four bolts. 


By removing these, the table may be swung out of the 


too oOo gO is 
gf l 


way and the press used for horning. 
The wiring table is fitted with a dovetailed slide 
A safety the right-hand 


16 


in. wide, lock on side of the 
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table makes it impossible to trip the press unless the 
slide is in as far as it will go. Thus no punches or dies 
are smashed by premature tripping. The table itself 

















WIRING AND HorNING PRESS 


is 20x26 in. and has a vertical adjustment of 16 in. 
The height of the machine over all is nine feet. 
This press is a recent product of the Fred J. Swaine 


Manufacturing Co., St. Louis, Mo. 
R 


Combination Adjustable Tool 
Holder 
The tool holders shown represent the latest addition to 
the line made by the Krieger Tool Manufacturing Co., 
Grand Rapids, Wis. 
In the upper view the form of holder shown is the 
y this company and previously de- 


ee 


regular type made | 
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ComMRBINATION ApbsusTaBLE Toot HoLper 








scribed mn these columns. The special leature here Is 
the method of holding the grinding attachment. 
The more recent form of holder is shown in the lower 
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view. It has a tapered shank with an eccentric wrist- 
pin. The shank fits into a drilling machine or miller 
and the wristpin permits the head to swing so that a 
range of from a 14- to a 6-in, hole is obtained in boring. 
The head is interchangeable in the different shanks used 
in the lathe, miller, and drilling machine. 


Inverted Hydraulic Forcing 
Press 
The press illustrated is suitable for various classes cf 
the lighter forcing-press work. It has a pressure capa- 
city of 1214 tons and is operated from an accumulator 

















121%4-Toxn Ixverrep Hyprauiic Forcing Press 


or from a separate pump. The platen is 14x20 in.; the 
ram, 4+ In. in diameter, with a 4-in. stroke; and clearance 
under the ram, 6 in. The ram is easily raised or low 
ered to any point within its stroke by a weighted pull 


back and a hand-lever. The height 
It is made by the Hydraulic Press Manufacturing Co.., 


Mt. Gilead, Ohio. This same typ of press 1s made with 


over all is 5 ft. 9 in. 


a hole in the platen for use as a broaching press 


Self-Oiling Tight amd Loose 
Pulleys 
The feature that makes this self-oiling type of pulley 


noticeable is the long hub on the loose member. This 
is designed to give it a better bearing and make it less 
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likely to cut the shaft or wear loose. The end of the 
tight pulley next to the loose one is cupped so that the 
end of the hub fits into it, forming an effective dust cap. 
A recess in the center of the loose pulley holds a wide 


felt washer which acts as an oil reservoir and _ self-oiler, 

















Seitr-O1nine TiagHtr AND Loose PULLEYS 


keeping the shaft well lubricated if filled occasionally. 
This attachment is fitted to all the machines and counter- 


shafts needing such a device made by the St. Louis Ma- 
chine Tool Co., St. Louis, Mo. 


Imserted-Tooth Milling Cutters 
By Titeopore IL. Ilermanson* 


The illustrations show a number of inserted-tooth cut- 


ters which were designed for use on Ingersoll millers. 
The table gives the various dimensions, those constant 
heing hown in Fic. l. The bodies are made ol stee] 
forgings and the blades of either tool or high speed 


steel. The method in which the eutters are held, and 
details of the cutter and wedge are shown. 
Details of the arbor, the driving keys and the washer 


are shown in Fie. 2.) These are designed to suit the cut- 
ters shown in the previous illustration. 
*Superintendent Epping-Carpenter Pump Co., Pitsburgh, 
i , 
> a. 
f 
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It is necessary to have a shaft extension on the arbor 


when machining certain parts, as indicated in Fig. 3. 


The outer end of the extension is similar in design to that 
in the previous illustration and fits the cutters shown in 
Fig. 1. The length A varies to suit different machines. 


EXTENSIONS FoR CuTTEer Heaps 
Extensions designed to fit any of the milling cutters 
are shown in Fig. 4. One of the sizes given is for a 


No. 3 and the other a No. 4 horizontal Cincinnati miller. 
It will be noticed that the style of holding by means of 











Fic. 4. Exrension vor ADAPTING HleAps ‘tO INGERSOLL 
MACHINES 








Fig. 1. Stranparp Currer Heaps 
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DETAILS or Arson, KEYS AND WASHER 


Size of ; C te Diameter 
Cutterhead Number of Cutters in It 
in In of Cutters in it \ Across Cutters 
6 9 2.943 r 
8 10 2? 513 4 
10 12 2.618 11 
12 15 2.513 12 
14 16 2.748 15 
16 18 2.799 16 
18 20) 2 $27 19 
20 20 142 21 
22 23 3.005 23 


four screws and two dovetailed Keys 


Is Lee 
the same as that used on the Ingersoll 
mill re 


Two cutters which 
suit the No. 3 and 
cinnati millers shown 1! 


are 
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The cutter, 
ilar in style 
cutters 


method of 


slin- 


> other 


scad { : 
Used Lol 


shown. and ction 


“age i oe i 4) ) 
heads are crowded into the work 


hey are removed easily, however by 


ving back the wedges. These cutter heads have 


satisfaction in service and being used for 


fied. 


“ood ure 


Various sizes speci 


Shaper-Vise Clamp 


old mvention that | uve discovered, nut 


It hia ne al 


proved ] 


For slitting 





since 1t has 


machine keys from flat steel, the bar 
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is laid on the stationary jaw of 1 the clamp A 
is placed as shown. Then, when the jaws are closed, the 
catch on the lower end of t imp hooks der t mov- 
able jaw and causes the top of the clamp 1 \ lor- 
ward and downward on the work B, holding it firm] 


end view of the clamp ts shown at ¢ 


At 
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ope 
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Prices--Materials and Supplies 


PM nn nn mn MMMM MMT 


METALS—tThe market is quieter, though further advances in 
metals bring quotations for raw materials to still higher levels 
for the year. Copper production is still considerably below 
normal, and by reason of large export orders the price is 
advancing almost daily. sake sells at 14.75c. for spot and 
14.75¢e. for electrolytic. Spelter is still quoted at 8.25c. 


Tin 
shows an incerase of 1\c., selling at 37c. Sheet zinc remains 
at 10,50c. 


PIG IRON—Quotations were current as follows, at the 
points and times indicated: 
Feb. 5 Jan. 2, Feb. 5 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.50 $9.50 $16.75 
No. 2X Northern Foundry, New York. 14.25 14.25 14.25 
No. 2 Northern Foundry, Chicago 13.00 13.00 13.50 
Bessemer, Pittsburgh. 14.55 14.70 15.90 
Basic, Pittsburgh 13.45 13.45 13.65 
MISCELLANEOUS METALS—NEW YORK 
Feb. 5, Jan. 2, Feb. 5 
1915 1915 1914 
Cents per pound -_ 
Copper, electrolytic (carload lots) 14.75 13.25 14.75 
lin... 37 00 33. 2: 0.00 
Lead ; 70 ; 1.35 
Spelter 8 25 5 » 40 
Copper sheets, base ; 19 25 IS 2000 
Copper wire (carload lots) , 15 25 13 15.75 
Brass rods, base 14.75 13 15 25 
Brass pipe, base . 4.75 15 18.50 
Brass sheets 5 50 13 15 2h 
Solder 4 and } (case lots) 4.50 21 5. 25 





STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 


Feb. 5, Jan. 2, | Feb. 5, 
1915 1915 | 1914 
Cents per pound —- 
No. 28 Black 2.60 2.60 2.75 
No. 26 Black.. 2.50 2.50 2.65 
Nos. 22 and 24 Black 2.45 2.45 60 
Nos. 18 and 20 Black. 2.40 > 40 55 
No. 16 Black 2.35 2.35 ». 45 
No. 14 Black 2.25 2.25 2.35 
No. 12 Black 2.20 2.20 ?. 30 
No. 28 Galvanized 3.50 3.50 1.05 
No. 26 Galvanized ;. 20 3. 20 3.45 
Vo, 24 Galvanized § 05 5.05 ; 30 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Feb. 5 Jan. 2, Feb. 5, 
1915 1914 'g14 
Cents per pound : - 
Steel angles base L.S5 1.S5 1.95 
Steel T's base 1.00 1 2.10 
Machinery steel (bessemer) 1.S0 ! 0 2.05 

ALUMINUM Ingot metal for casting is held at 18%4@ 
19144c., while sheet aluminum sells at 28e 

ANTIMONY—Prices are steady as follows, per pound 
in New York: Hallets’, 15%c.; Cookson’s, 16%4c.; other brands, 
litec. 

CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c. pei 
100 Ib. in lots of less the price is proportionately higher 
Caustic soda is quoted at 3c. per lb. cyanide mixture in lots of 
0 Ib. is quoted at 19c. per Ib 

OILS—Steam cylinder oil sells at 35c. per gal. in five bbl 
lots, New York. Cottonseed (crude) is quoted at 36.5c. pe! 
gal. f.o.b. mill. Prime Winter Lard oil sells at 85c. per gal. in 
five bbl. lots; Extra No. 1 at 62@64e Linseed oil at 52@53« 
per gal 

MACHINE BOLTS These are quoted to consumers at 
60% off the list price, but in the case of steady customers 
and large orders, generous concessions are made. 

WELDING WIRE—During the week there has been no 
change in the market, prices being quoted as follow 

Cents per 
Pound 

. ana , OG 
Oo. &., and No 10 1.07 
1 ) OND 
No. 12 0.09 
No. 14 nd 10 
No. 18 ee seed 0.16 
No. 20 wry ery Ty : uw. 20 


SEAMLESS DRAWN TUBING— (Iron Pipe Sizes)-—The fol 
New 


lowing prices are quoted from jobbers warehouse, York, 
in cents per pound 
Dian Cents Diameter Cents 
I B Copper n Bra Copper 
: 7.59 21.5 3h 19 00 99 5 
! 17.20 21.5 x 19 50 23.0 
13 17. £0 21.5 +} 0). 5O 24.0 
] 17.50 21.5 5 1.50 5.0 
17.50 21.5 6 4 50 28 0 
17.& 21.5 7 5) 30.0 
Is 50 22.0 8 © 5O 2 0 


IRON WIRE—tThe following prices are net per Ib. in 100 Ib. 
lots or more from jobber’s warehouse, New York: 


Birmingham 

fire Gage 100 Lb. B.W.G. 100 Lb. B.W.G. 100 Lb. 
5to 9 3.00 17 4.50 22 6.60 
10 to 11 3.30 18 4.80 23 6.90 
2 : 3.45 19 5.70 24 7.20 
13 to 14 3.75 20 6.00 25 7.50 
15 to 16 4.20 21 6.30 26 7.80 


COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 Ib. lots from warehouse, New York: 


Bize, In Cents per Lb. Size, In Cents per Lb 
jy to & 10.00 # to & 7.00 

e 9.00 & tog 7.00 

aa 8.00 fs to } 5.00 


COLD DRAWN STEEL TUBING—The following prices are 


net per ft. in cents from jobber’s warehouse New York. 

Thickness of Outside Diameter in Inches————— — 

Wall, B.W.G h ? 5 ; 2 i 1 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
7.92 7.92 92 9.25 11.2 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
11 16.83 20.09 23.52 26.79 32.85 
DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 


grade, 25% off. 


At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 


Prices in Cents per Pound 


First Second Third 

Size, In Grade Grade Grade 

#§ to 14 in 37.50 30.00 17.50 
2} to } in 41.25 33.00 19.25 
is to 4 in 15.00 36.00 21.00 
0.178 to 0.4218 YO 25 15.00 26.25 
1.125 to 0.270 62.25 19 S80 0 O5 
0.202 to 0.120 67 50 54.00 31.50 


SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3 base In small lots quotations are made at $3.75 and $4 


TOOL STEEL (Third Grade Flat)—These prices are quoted 
in cents per Ib. in lots of 100 lb. from jobbers warehouse, New 
York, % to 2 in 


base: e 


In. Wick Cents per Lb In. Wide Cents per Lb 
x} 15.0 ix} 13.5 
bx 14.0 1x3 13.5 
sx 14.0 ix 13.0 
ix} 13.5 x 13.0 
STANDARD PIPE—Discounts have been revised, making 
net prices lower Revised discounts applying to standard 
lists are as follows 
Black Galvanized 
to 2-in. steel, butt welded . 81° 723% 
2}- to t-in. steel lap welded SO 724% 
7- to 12-in. steel, lap welded 77° 664% 
\t these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows 
Cents — Cents _ 
Diar Galvan Diam- CGalvan- 
eter Bla ized eter Black ized 
-j 2 1”) 3.15 5-in 29.60 $2.20 
l-ir 3. 24 +.67 H-in 38.40 54.60 
1}-in 1.38 6.30 7-in 55.00 80.00 
1 }-i 5.25 7.55 S-in 57.50 84.00 
iy 7.05 10.15 9-in. 79.50 $1.16 
2}-i 11.70 16.70 10-in 95.00 $1.38 
S-ir 15.25 21.80 ll-in $1.06 $1.55 
21.80 31.00 12-i: $1.17 $1.70 
STANDARD MACHINERY STEEL — Rounds and squares 
ire quoted at the following net prices in 100 lb. lots, New 
York 
Diameter, Diameter, Diameter, 
Ir Per 100 Lb In Per 100 Lb In Per 100 Lb 
4s $1.10 } $2.60 18 $3.00 
, ; 60 3es 2.60 54 3.10 
is 00 3h 2.75 2} 3.35 
} » SO 33 2.85 6} 3.60 
> 70 i} 2 90 6) 3.85 
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Drilling and Boring Bulky Pieces 


By Ovro O. RURMELIN 





The illustrations in this article show some of the jigs, 
SYNOPSIS—The jiggi d machining of lone : | 
YNOPSI Lhe jigging and machining of long fixtures and methods employed in the shops of Pawling 


or hulk neces present machine-shop probli MWis ' _ . 
yf I Pi & Harnischfeger Co., Milwaukee, Wis The principal 


] 


that are sometimes hard lo solve. The 20) : 
products of this company are electric and hand-traveling 


lustrations of such work in this article show Slii- : 
mene or : ; cranes, monorail systems for handling materials, and ele 
ple drilling jigs and boring fixtures arranged 

Ade aiawe ie ; ie tric hoists. 
lo eliminate as much Of the workmen s phustcal 
exertion as possib ile, whale giving accuracy and In the earli aay or cram UTC Company ia 





low manufacturing cost. With two exceptions, the need of a drilling and boring machine on which th 
fhe O pe rations are done ona horizontal drilling long bulky parts chara teristl (| Tilis Class ol Worl 
machine. could economically be handled \ horizontal drilling 

and boring machine was therefore designed and = buil 
*Works manager, Pawling & Harnischfeger Co. This hiaechihe proved so ellicient that additional ones were 
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Bortnc OPERATIONS ON Crane TROLLEY Parts 
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added to the equipment. Most of the work shown is done 


] 


on this machine, which is now in the market. 


Jigs ror Trottey Parts 


Fig. 1 shows the drilling operation of a crane trolley 
side mounted on a 48-in, roller-bearing turntable. This 
table is notched at every 15 deg.—a plunger engages in 
these notches and holds the upper part of the turntable 
in the proper position without further clamping. — In 
addition to the notches, the table is graduated in degrees. 
When the table is set to a graduation not in line with a 
plunger notch, a clamping device is provided to hold 
it in place. The trolley side is mounted on parallel sup- 
ports which are bolted to the turntable. One of these sup- 
ports is provided with tightening screws, as shown at A. 

A plate jig which has all the holes to be drilled in 
both sides of the front and rear trolley sides 1s placed 
in alignment with the trolley side on parallels. It is then 
held in place by C-clamps until two holes are drilled. 
Into these bolts are placed to hold the jig more sec urely 
while drilling the remainder of the holes. After all 
the holes in the near side are drilled, the plate jig is 
removed, the turntable revolved 180 deg, and the jig at- 
tached in the same manner for drilling the rear side of the 
casting. 

The second drilling operation is shown in Fig. 2. 
The same plate jig used in the first operation has attach- 
ments belted to it providing means for drilling bolt holes 
for the bearing cap and motor, The turntable is turned 
90 deg. and the small Z-shaped jig B, shown in the left- 
hand corner of the illustration, is attached with a clamp 
bolt for drilling the holes for the trolley-shaft oll-box 
s also appli d to the other end of 


bearing, The same jig 
the trolley side ly turning the table 180 deg. It re- 
quires only one tightening of one bolt to hold the trolley 
ide while performing these three operations. 

Mig. 3 shows the fixture for boring the trolley sides with 
the bearing caps in place. The guides for the boring bar 
are on either side of the fixture, thus assuring accuracy. 
Che boring bar is equipped with flat cutters of the proper 
ize. ‘Two cuts are made through each bore—one rough- 
ing and one finishing. 

The drilling and boring jigs and the two parts of a 
trolley-drive gear casing, which have been machined com- 
plete, are shown in Fig. 4.) The object of this illustration 
is to give a better idea of the details of the trolley-drive 
jig which follow. 

In Fig. 5 is shown the fixture with one part of the 
trolley-drive casing clamped to it. In starting the drill 
Ing operation the casting is held in place ly a stop with 
a setscrew until two of the Opposite end holes are drilled. 
Bolts are then placed in these holes to prevent the possi 
bility of shifting while drilling the remaining holes. 
Locating screws at the top and ends of the jig also pre 
vent the casting from shifting when drilling. Since these 
castings are bolted together w ith the same drilling, to drill 
the other half of casing the jig is reversed and the opera 
tion performed in the same way as before. The castings 
ure removed after drilling the match holes, so as to leave 
the jig set up until the entire lot is finished. 

The second Operation for drilling and reaming the holes 
by means of which the complete casing is bolted to the 
trolley side is obtained ly attaching a bracket to the 
jig. This bracket is shown in the illustration. The jig 
is laid tlat and rests on parallel blocks at the four cor 
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hers. fhe castings are placed in the jig, located with 
pills fitted through the holes drilled in the first opera- 
tion, and held down Ivy two volts, For each of these 
operations, the jig is left in place, the casting being the 
only part handled. This makes it possible to provide a 
reasonably cheap jig to perform a number of operations. 

The boring fixture shown in Fig. 6 is in use for the 
trolley-drive gear casing. A complete casing is located 
in the jig and bolted to the trolley side by means of fitted 
bolts through the holes previously machined, thereby in- 
suring proper alignment after the part is assembled in its 
working position. One end of the upper cap has a small 
lug cast on it. This is also machined while finishing the 
other surface, the casing resting on it while in the jig. 
One roughing and one finishing cut with size cutters is 
passed through each bore. The accurate performance of 
this operation can readily be seen by the method employed. 


Jig ror Moror Frames 


The method of jigging for motor frames from 14% to 
The flat plate, equipped 
with a spring plunger, forms the bottom of a turntable 


and is bolted to the table of a horizontal drilling ma- 
chine. On this plate is mounted the revolving part of 


iD hp. is illustrated in Fig. 


the turntable, which has notches cut at every 45 deg. 
The various motor-frame jigs are located on the turn- 
table by means of a turned boss and key which align the 
jig with the notches; four capscrews fasten the jig to 
the turntable. The jig itself is of the open-box type to 
permit the motor frame to be set In from the top. Several 
of the smaller-size frames are set in by hand. Most of 
them, however, are too heavy to be handled by hand, re- 
quiring the services of a crane. The motor frame is cen- 
trally located in the jig by a circular pad which fits into 
the bore of the frame made to receive the heads. The two 
screws shown in the front of the jig provide a means 
whereby the base of the motor is set parallel in the jig. 
One bolt or strap holds the frame when drilling. Ther 
are 15 holes to be drilled, four of which are back-faced 
and eight front-faced, the entire operation being done in 
one handling. Two sizes of turntables are in use for this 
work to avoid the unnecessary waste of physical energy 
when drilling small frames on a large table. 


Jig ror STEEL Truck SIDES 


In Fig. 8 are shown a steel truck-side casting and 
its drilling jig in use. The casting is located in the jig 
on the various machined surfaces and is held in_ place 
with bolts and screws. Holes are drilled in all four 
sides of this casting. The jig has machined surfaces 
which rest against a parallel at the-rear. As the casting 
and the jig are of some weight, it is not necessary to 
clamp the jig while drilling the various holes. 

The same jig set up for boring the holes for the wheel 
pins is shown in Fig. 9. After the drilling operation the 
operator, with the assistance of a laborer, tips the jig 
over on one of its edges and against the angle plate. No 
clamping is required for this operation. The wheel-pin 
holes are cored in the casting. A boring bar which is 
guided at the front and rear of the jig is used to rough- 
hore the holes, and a reamer, to obtain the proper size. 

In Fig. 10 are shown three parts of a mechanical- 
brake gear casing and one jig which serves the purpose of 
drilling these parts. At C is the center of the casing. To 
the near side of this ) is bolted, to the far side, BF. Since 
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the holes in the various sides of the casting are the same Jigs ror Horst-Moro ARTS 
as in the corresponding part, it Is possible to make one In Fig. 13 is shown a di or hoist-motor geat 
box jig by means of which all the parts can be drilled cases, A better view of the casting is given in Fig. 14 
and a considerable jig expense avoided. is tales: came of the entleme cles Gd tenes of tenet 
: The casing assembled and placed in the jig for boring motors. these brackets are mad ' our sizes The top 
: is shown in Fig. 11. The boring of the bearing with a and bottom surfaces are planed two at a time on a tun 
regular boring bar independent of the jig Is hecessary 1 table. as shown in Fir 14. o make the surfaces at a 
this case on account of a variable dimension occasioned angle, it is necessary to revo turntable to the ack 
’ by the use of various types of motors, The other two — sired anvle. It is evick amni 
holes, however, are bored with standard boring bars required for the two surfac Mhe a ae in ol the 
which are equipped with size cutters. open-box type. The bracket // aces the jig so that 
In Fig. 12 is shown the method of drilling the bolt the base rests on machined rfaces lt located « 
holes for oil boxes on the end trucks of cranes. The di wise by a stop and held from shifting by means of the stop 
mension gives a fair idea of the size of these parts al dl screw F, Fig. 13 The plat (v! 1 the holes in t 
also shows the usefulness of a horizontal drilling machine upper part of the bracket ocates the hinge pin G 
for this class of work.” which serve as a means for locating the plate for the four 
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brackets. The jig is readily lined up with the drillit 


~pindle by means of the stop 7 in the T-slots of the drill 
ing-machine table. 

Another view of the hoist-motor gear-case jig with the 
In this 
position it is used for drilling the upper half of the gear 


top plate swung to one side is given in Fig. 15. 
case. The casing is held to the plate by means of clamps 


until the two end holes are drilled, when bolts are i 
serted to prevent any possibility of shifting while drill 
ing the balance of the holes. 


In Fig. 


ture for the hoist-motor gear case. 


16 the same jig is shown in use as a boring fix 


The center hole is 


in the same position for the four different brackets. The 


bearing at the farther end has four positions, three of 


which ave shown in the picture: the fourth is obtained by 


J and K and 


of boring-bar bearings, whi ve the proper dimensions. 


removing the sliding in another set 


blow KS 


Jig ror Trottey Girts 


virts. At 
form the base 
as L, are The girt 
is located in th jig on these pads and clamped with a 
\djusting 


les fastening the girt to the 


Fig. 17 shows the drilling jig for the trolley 


ter the girt is riveted, the two pads which 


planed 


for the hoist-motor gear case, 


heavy square hal and two. bolts. <‘rews lo 


cate it bolt ho 


endwise. The 


trolley side are drilled and reamed in one end, after which 
the jig is turned end for end and the holes in the other 
end are drilled and reamed. 

While the jig is in position for drilling the holes in 


the end of the girt, a center is also drilled 


A slip 


reamer is made so that a part o 


bushing is used for the center drill. The center 


its shank fits a hardened 
bushing in the jig. The center serves as a means of faci 


the ends of the VirTt Inia lathe and thereby ob 


perfectly square and parallel ends, which results in the 
proper alignment of the trolley sides when assemble 
The jig is then set up on one of its sides, as shown in Fig 


18. and the holes for the motor gear case are drilled 


reamed. 
OPERATIONS 


RapiaL Drip 


A radial-wall 


in the structural department is s 


fastened to one of the building 


drilling 


machine Is 


directly under it is a standard 


four-wheeled roller-gearing trucks are made so that six 


beams are handled at one time Heavy pins between ad 
jacent beams prevent them from tipping over. These 
are fastened into the timbers on which the beams rest. 


The operation is started by 
at the left of the 

casting and beam are reamed with a three-lipped 
then tilted enough to 


tersinking of the rivet holes on the inside of the 


ne two ol these trucks 


load 
figure. The bolt holes in the spliced 
chuck 
ing reamer. The beam is 
the cour 


flange, extended SOK ket to obtain the 
reach. After this operation 
the track at the 


the lower flange of the other e1 d of the 


lower using an 


the trucks are moved along 
holes on 


the 


right of the figure. The rivet 


beams are 
reamed. 


While countersinking these holes two of the trucks are 


heing loaded and are ready for the 


time the second is completed. The 


first operation by the 


truck which has beet 


moved to the right. on which the reaming and counter 


sinking Is compl te, is then unloaded and the beams de 


The empty trucks are placed at the 


livered to the riveters, 
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left of the mac] ine to rec 
This operation is properly t 
completion of the ordet 

Fig. 20 shows a swit ‘ 
reaming jig ior it The j 
mid 4 ft. wide. It is made of 


inforced pads to 


reamer bushings prope 


two men can easily 


Working position it rests 01 


tower can. 


hand, and the same jig is use 
It over. 

Formerly, the tower Ips Ww 
oor with the beams a , 


i» to 40 


this is not the o Si\ ‘ 
reduction of 


COst il hel iiss! 


ech obtained, 


he fixture show) 


irning the radius on the out 
simultaneously both sides 
- ! 
oa limit of 0.0005 in. plus « 
The \T e proper ts tast 
to the side of thi vile 
. lat { is =] VV " ) 
] } 
on is borer ini reamed pnre 
en mounted on an or | 
nd two sides ir nist | ‘ 
tted to the cross-stide ¢ ; 
as, “- 
4 
j 





evolves around the stud // 
which meshes into the gear ¢ 


D through the gear (, which 1 


rm) 
These tower caps 


de. Power is transmitted fro 


are 
ther charge of bear 
nuous t 

1 tiv ril ! ne 
MONT atel lo tt 1 rh 
tural material with re 
‘ s to hold the 
(>! | ely 1 i 
lo get a better picture 


‘ pads of the 
, * ¥ hit nal ] ft 
wot simply turnu 
} } ’ 
Issel nr tie won 
} 
es Cg red rom 
( oOmMpara 
1 rhe ( The pe . 
| t SIX HOUT 
( ( ‘ more 
; ‘ ? i] 


i} | tT take ? h 
vl it might o 
’ Vv" ‘ erate | { | 
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ite (y i! hored and 
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the stud /7/. 
by the gib J. 
Mounted on the plate G is the turret J carrying two 


The plate G is still further held in place 


sets of tools. The double set of tools, as shown, is used 
for roughing, and the single tool 8 for taking the finish- 
ing cut at the second pass over the work. The side-fin- 
ishing is done in much the same way as the process of fin- 
ishing the radius and is simultaneous. The side tools are 
brought forward by the rack B through the gear HF and 
the rack A’. which is fastened to the side of the short 
slide carrying the side-finishing turret. 

the side-finishing tools 
These 


tools are set to their proper width with distance gages, 


To provide fol rapid setting, 
are mounted in the iIndepe ndent blocks L and M. 


the blocks having an elongated hole through which the 
This allows sullicient side movement to 
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any one, from the chief down, must be conducted with this 
motto in mind and no action taken but that which will 
be most productive of results. 

The principle is not often put as tersely as in this case, 
but the idea is certainly suggestive. In planning, routing 
and organization diagrams, it might not be amiss to note 
that the “job” is really the main source of authority to 
which all departments are responsible. 

A workman will remark of a piece of work that he will 
require so many hours’ time and so much material to 
“make a job of it.” So our planning and routing systems 
must provide everything in the way of material and action 
that will “make a job of it” 
and eliminate everything indirect and unnecessary, or 
“irrelevent and incompetent,” as our legal friends would 


in every sense of the word, 
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bring the side tools to their proper cutting relation with 
regard to the outside radius shown in Fig. 1, after which 
the tool and block assembly is firmly clamped in place 
by a nut. 
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The Job is the Boss 
By D. M. McLeay 


At a meeting of the executive, sales and shop forces 
of a manufacturing firm, held for the purpose of im- 
proving methods and cutting out lost motion, as well as 
lor “post mortems,” a subordinate was questioned for 
having pursued a course which had resulted in the delay 
of a certain contract. His defence was that he had fol- 
lowed instructions given him by the general manager, 
familiarly known as “the boss.” The sales manager 
quickly came back with the retort: “The job’s the boss.” 
This was a new point of view for most of us. Before 
we could frame any counter argument, he began to show 
us the truth of his claim and that the issue of orders by 


One failure to remember that the “job” is the su- 
preme authority is evidenced in the reluctance of an oc- 
casional department head to accept suggestions from a 
subordinate, even though they may be made in good 
faith with a view to expediting matters. Men of this 
type may sometimes be seen applying considerable ingen- 
uity to devising means to accomplish an object in some 
other way than that suggested to them, but seldom at- 
taining that object with the same economy and dispatch 
that would have been secured by adopting the suggestion 
promptly and giving credit where credit was due. 


& 

\ good all-round red oil for general lubrication made of 
Western or asphalt crudes will show 23 to 24 gravity, about 
395 flash and 250 to 295 viscosity, while an oil used for the 
same purpose made from Pennsylvania crudes will show 
about 3014 gravity, with the other points about the same, ex- 
cept the viscosity, which will be lower. Competitive tables 
showing comparative viscosities of oils are not to be relied 
upon unless the temperatures at which the tests were made 
are the same. 
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Keeping Track of Manufacturing 
ixpense im the Small Shop--] 


By Joun H. 





SYNOPSIS—The small-shop owner cannot afford 
lo burn his fingers u ith fancy cost records that 
only an ¢ vpe rt accountant is able lo com preie i f. 
Aft the same tinue if is quite essential for him 
to know “rhe re he Ls at.” T/ is artic le di N( ribe sad 
j 


simple way in whi i ] / thor t/ems are handli daowi 
the purpose of obtaining ad pertodical state hie nl of 
manutae turing Cr pense, 





A medical examiner once asked a colored man if he had 
ever had appendic itis, whereupon the dusky brother re- 
plied: “Ah’s dun had Plymuf Rocks an’ Rode Ilam Reds, 


boss, an’ Ah specks if you cud describe the pearance ol 


dem chickens what you menshuned, Ah eud tell right off 
if IT eber had dem kind.” 
No doubt if some one could make clear just what a cost 


. ] 
nha 


system is, many shop owners would be surprised to 


that they already have such a th In simple language, 


a cost system is somethin 


that will show the shop owne: 








VAN DEVENTER 


vou mav know John D's tot: 


vuess how much he has i 
Manufacturing expense 
a tinger on definitely and 


will be the sum total of a 


for which it is figured, prov 


known. It represents thi 
celpts represent the vross 
tween these two ttems for 
corrected for “inventory” 
resents the profits for that 


A cost may be compared 


ber of a familv: manufactur 


portrait of all of them. B 


ret no idea ol what thy re 


composite pieture W 


about the features of the 


throw much leht on the su 


nense, but the total statement 


Fortunately, th 




















MATERIALS AND SUPPLIES ETC. 
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Fig. 1. Tue Stmenuesr Diviston Fig. 2. 


OF SILLOP Ag COUNTS 
what he makes a profit on 


“where he is at finpeaarn lally 


and what causes him loss. It has been miscalled so many 
times, and made in name to cover so many different kind 
of activities, from ordering castings to fining a man for 
being late, that its real meaning has almost been fo 
cotten. That is why in the big plants, when the whisper 
voes round, “they’re going to put in a cost system,” every- 
one looks for an all-around upheaval, starting with a re 
arrangement of the machine tools and ending quite olten 
with the “bust up” of the system or of the plant itself! 


A “cost” 


resenting what it cost to get out a certain job. 


as most people understand it is a figure rep 
In the 
best of cases and where much money is spent to arrive at 
it, the individual cost is likely to be two parts of “know” 
and one part “guess,” because of the elusive “overhead ex 
You may know this accurately as a total and 


pense.” 
yet not be able to fairly divide it between jobs, just as 
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LABOR al ac il 


ELABORATE SUB 


so useful, 


estimating 


cost ystems al 


tal wealt ! not be able t 

wmcke} 

Is sometnnu that we can put 
sav “here we have — It 
the costs du ! the period 

Wil these costs are correctly 


outgo, Just as the money re 
Hie, alle Tin cl Tere. ( iM 


a certain period. after ben 


as I shall explain later, rep 


to a photograph of one mem 


1? CX DET SE to a composite 


looking at the photo vou cat 

»will look Ike. whereas thr 
{ j Tha! ] 
oO quit nm ok nite wea 


nit duals. <A cost will not 


total of manutacturing e) 
ul nate the individ 
m total, in addition to be 
easy To get even 
which feel that they can- 
Lawinal teal 


‘ eC { cu 1p, 

however sn ill, cil sv) 

ts ac t= that thout mtr 

a nia 2 ill il ( 
ot tot ex es for a 

l Having this, it may ob 
rately the total cost yx. oul 
eC. W ch is of great value i 


the cost of new wort ane 


selling prices. In addition 

mipie si vi ston 1 Tie 
or entries, into the pavroll and 
" it Is ) ible to deter 


accurately the “overhead ex- 
Ilavin thes two valuable 
small-shop owner will have 
tave in real Information over 
plant which have 


if hioh priced uc- 


eountants, 


Vu | sk OO} 


Labor is an easy item to 


Is concerned, The shop rhs 


know how many hours a we 


“on the job” in order that he may vet tl 


velopes ready. In many sn 


the time” 


bucket or sweep thi 


' 
+} 


himself, although 


oor as lone 


aro as accounting 

im) Is mm anv case olnieved to 
' . 

( cach hah his employ Is 


e weekly pay en 


all shops, the owner “takes uy) 


he would not carry the wate 


as the boy was presel t 


Sometimes he does this with the idea that 1t is the only 


way to get accurate results. 
Do not take up the time yourself, Mr. Small-shop 


man. In the first place, your own time may be spent to 


better advantave in hig er 
the extra accuracy thus 
Have your men make out ti 


two ol three emplovees all 


wavs, and in the second place 


ined, if anv. isn’t worth 
irds, even if there are but 
told It makes them thinl 
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and saves vou work, both of which are worth while. It 
Inav seem easter to take it yvoursell than to bother showing 


lot of “bone-heads” how to report their time, but then 


] 


its considerable easier and faster to walk than to ride a 


motorevele before you know how. 


Speaking of accuracy, the practical mechanic who has 


{ 
very definite ideas of how close to size mechanical parts 
must bye finished sometimes looses his sense of propor 


1 


tions when it comes to figures. He can distinguish be 


tween the quarter-inch ‘blacksmith’s hair” and the 


0.0005 limit, but is inclined to think that the time cards 
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Kia. 3. Stmetest Form or CrAssiviep Payroui, Ar- 
RANGED ACCORDING TO TILE SUBDIVISION 


SHOWN IN Fig. 1 
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split equa ly between direct and general labor 
Mie. do A Chasstriep PAYRoLi ror A SMALL Sitop, Ar- 
RANGED ACCORDING TO TILE SUBDIVISION IN Fira, 2 


and cost sheets which contain the most detail are the most 
accurate. A time card for the smal] shop in the shape of 
a pine board written upon with a burnt stick would serve 
the purpose with as much accuracy as the finest engraved 
forms on linen paper, if both were made out with the same 
amount of intelligence. The board would be rather 
clumsy, however, and paper is better for the purpose, but 
plain unprinted paper will be quite good enough. Save 
the printer’s ink for advertising the goods! 

The first step toward getting things in shape for 
obtaining a periodical expense statement is to divide the 
items up into “accounts,” as shown in Fig. 1 or Fig. 2. 


The first is the simplest possible form in which to handle 


them and the second is somewhat more detailed. You 
annot get along with less than the number of items shown 
in Fig. 1, although you could have ten times as man 
us shown in Pig. 2. The choice is up te you, remem 


bering that it is foolish to multiply subdivisions unless 
ou gain more than it costs you to make and maintain 
LHe. 

Whatever selection of accounts Is made, must govern 
the arrangement of your payroll and purchase-book ; the 
two records which will make it possible to figure manu- 
facturing expense, In ie, 


the simplest subdivision of labor accounts is shown, That 


3, a payroll form suitable for 
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for the more detailed accounts is represented in Fig. 4. 
Notice that the hours, as well as the wages, are allotted 
to each account. This is for the purpose of obtaining 
the “cost per hour,” and of figuring the overhead on the 
per hour. 

Tom Jones’ time cards, which go to form the second 
There 


are many small shops in which it is desirable to keep close 


basis of SO Tiue | 
entry on the detailed payroll, are shown in Fig. 5. 


track of the time spent on each job so that charges may be 
made on a “time and material” basis. These cards of 
Tom’s are arranged with that in view since all of the “di- 
rect labor’ is allotted to different jobs. His card would be 
somewhat simpler if this was not done; that for Jan. 14, 
for example, would appear as shown in Fig. 6, which ts 
a card suitable for compiling a payroll of the simple 
form of Fig. 3. A man may wish to obtain only two or 
three individual costs out of several hundred machines or 
jobs, and in that event would be foolish to go to the trouble 
of allotting all of the direct labor against individual or- 
ders. It is a matter of choice, like ordering soup at a res- 
taurant, and may be called for when desired. 


Dirkcr AND INpirect LAaspor AND EXTENSIONS 


There are three things that the shop owner must dis- 
tinguish clearly from one another if his results are to be 
of use. These are direct labor, indirect labor and exten- 
sions, 

Direct labor is that which actually goes on the article 
or machine being made and which can be allotted against 
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Tom Jones Time Carps rrom Wrici ENTRIES 
ARE MADE ON THE PAYROLL 


Fic, S. 


it without difficulty on a time 
Som omer 


ie vh 
card. Actual machining, as- aan ~ 


1.] . re : op 4 . “a 
x moting Ol erecting Lime can Wirvect § ln. 
he easily handled in this way. 
The Boss’s time in supervi- | J) 
i OSS Ss thine i supervi JINLNOL —— 2 w 
sion, that of the sweeper and 
oiler or the fireman and en Jetal job. 


vineer cannot be thus han 





dled. Sometimes an item o 





work done takes so little tin : ar - 
. , ku = * om ONES 
th l Is not wol » Teco;re a 
— = Simprriep TIME 


which ' 
CARD 


ing individually, in 
case it is put into indirect 
labor with these others. For instance, painting a ma- 
chine after it is built) or putting skids under it are 
really lirect labor when closely analyzed, but for prac- 
tical purposes it is much better to put the painters’ and 


shippers’ time into indirect labor without itemizing it 
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on individual jobs, at least in the small shop where sim 
plicity comes first. 

Kxtensions are kept separate because they vo into mn 
vestment, as described in a previous article. Time spent 
in building a home-made machine tool or in erecting a 
purchased one or in building an extension to the shop goes 
into these accounts, the former under extensions to equ 
ment and the last under extensions to buildings, or 
“plant,” as it is commonly called. Labor on jigs and pat 
terns, unless it is quite certain that they will last for 


many years, should be classed as indirect, and not under 


extensions. Items will arise which will be difficult to 
classify. In such cases remember that the more conserva 
tive plan is to put them into indirect jabor. 

It is quite likely that Jimmy Delaney, the apprentice, 
will jump about from one job to another quite a bit. He 
may start the day by planing a bracket in the “jumper,” 
then spend an hour or two straightening out the bar sto 
in the steel rack, after which there are some nuts for him 


Some Drilling 


MACHINIST 24 


to polish. In the afternoon he must chase down to the 
brass foundry for a few delaved castings, returning t 
find that there are some levers for him to drill befor 


quitting time. If the small-shop owner who hands Jimm 


his $3.60 pet week expects to make an accurate subdivision 
of the lads time he will have his hands full The e\ 
pense and trouble are likely to amount to more that 
Jimmy’s wages. Hair-splitting is an expensive luxury 


for the small shop. 

This Is where some Of tha 1 Cost SVSTCHIIS make a iis 
take, in subdivision o1 splitting ub does not mean me 
curacy, but Inereases the liability of error. In Jimmv’ 
case, let the shop owner make an arbitrary division of his 


time and let this stand until it needs to be changed, not 


bothering with a time card unless the bon works on a job 
where the total time must be kept 
Remember that many a man lets $14 worth of profits 
walk out of the front door while spending 8? worth of 
time trying to stop a loc. leak some dark corner. 
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igs Used for 


Making Mack Trucks 


By Rorert 





SYNOPSIS The Ids Use are of high-grade 
sgn, The locating surta sare cilher V-bloe As or 
screw hush ings. The Ni fivg methods enable 
holes in all cases to he macl pe / in lhe center of 
the finished hbosse zg 1 Hen screu hushinas are uscd 
aqenerous le noth of threa is / rovided, which les 
SOULS the dang r of mousaliqr ment cause 

hushing tilling 1 guick-acting method of force 


, - j 
lhe | lock againsl the pies yowmeans of ahnur 


pin and wedge is worthy ¢ pale 
/ ty / ; 





Some of the jigs u ed by th phierhatl onal Motor ( 
Mack Branch, Allentown, Penn... are here shown. Al 


of these jigs have been in service for at least 12 months 





\IAWSON 


nd lave given satistactto vol us revaurads quality wine 
quantity Ol produet 

The jig shown in Figs. | and I-A for drill 
countershaft brake-shoe brackets. The rough casting i 
located 1y\ a fixed \ bylo il lar il movable \ blo 
at B. This latter block is forced against the casting by 
means of the wedge (| Why { desired to withdraw 
the block from contact with the casting. the wedge i- 
emoved and the pin JA. whiel attached to the blo 

lled back, 

Th Upper Oss | Pan the castil ! toon two pre 
ctions formed on the ys wo Fy ~ holes are drill 
these bosses, the 1 FT rT mr’ ed with an 

surfaces to suit thy acial dri ! ‘ the hol on oat 


clr ila contour, A ter Lie =| » Plstiihy } His Penny 























Fig. 1. Deine Jia ror Brake-Suoer Bracket 


Fic. 2. Dritn Jia ro ‘ooT-PEDAL BRACKET 
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removed, the holes are tapped a 3g-in. U. S. S. thread. 
The jig is then placed on the feet G, and two *'/,,-in. 
holes are drilled in the ears H. 

‘ When drilling the accelerator foot pedal brackets, the 


jig shown in Figs. 2 and 2-A is used. The casting has 


MACHINIST nto 


When this has 


eulded tn the | hing G. 
been removed, the hole is tapped with a 114-16 R. HL 


tool being 


thread. 
When drilling the countershaft brake-support bracket 


on the frames, the jig shown in Figs. 5 and 5-A is used. 





hi been previously straddle-milled on the inner surfaces of The base and angular surfaces of the castine have pre- 
the bosses. These surfaces are used for locating the cast- viously been disk-ground, These surfaces are used for 
ing, a spacing block fitting between them. The cireu- locating the piece in the jig. The casting is forced back 
lar contours of the bosses are located in V-blocks at 1, against the locating surfaces by the two knob screws A. 
; while the surface at B rests on a shelf formed in the jig A */,,-in. hole is drilled in the casting through a 
The casting is held firmly in place by tightening the bushing at Banda‘ win. hole through the bushing C; 
screw C. this latter hole is afterward reamed to one inch. 
Two *! gq71n. holes are drilled at D and a ; aq7 lll. This jig is designed to machine both rivght- and left 
hole through each of the two bosses at #. The slip hand brackets. The only change necessary is to remove 




















Fie. 3.) Dritit Jia vor Front-Suarr Lever 


bushing is then removed, and the holes are reamed to 


VY, inch. 





When drilling the front-shaft levers for the shifting 
clutch, the jig shown in Figs. 3 and 3-A is used. The 
rough casting is located in a cup bushing at A, while 


a screw cup bush J centralize it. The end C is located 
by a V-blo k, which is forced against it by means of th 
wedge D. The V-block is drawn back by the knurled 
screw /) after the wedge has 

A 1%4-in. hole is spot-drilled through the bushing F. 
This hole is machined with a 1 **/,,-in. drill and afte 
A 0.620-in. hole drilled through 
Lastly, 


he Nn removed. 


ward reamed to 1°%4 in. 
the bushing G@ is reamed to 5g in. at assembly. 

a **/.,-in. hole is drilled through the boss //, the tool 
' heing guided through a bushing at the rear of the jig, 








which rests on the feet J when performing this opera- 

tion. 
The jig used for drilling the elutch forks is shown 
in Figs. 4 and 4-A. The forging has been previously 
4 milled on the inner surface of the fork end. This is 
/ used for locating the piece, being placed against a ma- 
chined circular block at A. A wedge is then placed in 


the slot B which forces the V-block C against the boss of 
the piece and brings it in contact with the locating block 
at A. The strap PD is tightened on the forging by means 
of the pin nut, thus holding it securely. The bushing F 





is then screwed under the boss to resist the stresses while 
machining. 


a 3* gq7iD. hole is drilled through the boss F, the 





Druitt Jia ror CLurci Forks 


Fig. 4. 

















Kia. 5. Drite Jia vor Suarr Brackets 


the upper knob screw and place it In a tapped hole at 


DP. It will be noticed that the jig is built up of ma 
chinery steel, This is a convenient method for manu 
facturing the simpler type of jig, as it avoids pattern 


work and waiting for necessary castings. 
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Boiler-Tube Expander and 
Beading Tools 


EprrorntAL CorreEsrON DENCE 


Tube expanders for locomotive boilers are made in a 
variety of ways, depending upon shop conditions and the 
number required. The method used in the shops of the 
Chicago, Milwaukee & St. Paul Ry., Sioux City, Iowa. 1s 
the result of many years experience and has proved satis- 
factory. 

These expanders were formerly made up from sections 
of wedge-shaped steel, as shown in Fig. 1, held on a man- 
drel for Fig. 2. 
This method has given way to the plan of making them 
from the 
t and 5. 


Round tool-steel bars of the required size are rough- 


turning by a binding ring, as shown in 


solid. the procedure being shown Ih igs, os, 


turned and cut nearly through with a parting tool, as 
Fig, > # They are then annealed, chucked and 


hored till they come apart; or they can be broken apart 


shown In 


and then bored to the right taper for the expanding man- 











drel which is driven into them. 

The desired shape is then turned, as in Fig. 4, this 
Varving according to the ideas of the boiler maker. This 
hop has found it a good plan to make two kinds: one for 

IG FIG.3 
w\ : 
vA | 
( ‘ 2 
t 





FIG.6 





BEADING 


AND 


KX PANDERS 
ise when tubes are put in new, and the other for 


they have started to iv a and need tightening in the tlue 


sheet. 

It has been found that tubes are much more apt to cracl 
and split at the ends, if it is attempted to turn them clear 
over with a tool shaped as that shown in Fig. 5. In the 


first tool, therefore, the back, or outer, setting surface is 
When the 


tube needs resetting, the second tool, shaped as in Fig. 5, 


made with a taper of from 40 to 45 degrees. 
is used. This turns the tube over at right-angles, |,ut does 
not often split it open, even after the tube has been in 
use for some time. 


DETAILS OF OPERATIONS 


After the tubes are turned to the desired shape, they 
are divided into the desired number of parts and cut al 
They hard 


ened and broken apart. after which the edges are trimmed 


most through with a slitting saw. are then 
smooth and the temper drawn to deep straw or purple. 
The number of sections vary; formerly, eight sections 
were always used, but the tendency is to reduce the num- 
When elvht 


sections are used, the expanding action is probably a lit- 


ber to four, though some are made with five. 


tle more even, but the breakave is much higher. 
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The shape of the front taper is evidently not impor 
tant, as this simply enables the tool to enter the tube. 
The next taper, which expands the tube inside the sheet 
when it is set out, is about 45 degrees. The distance A 
between the two tapers which set out the tube on each 
side of the sheet is ;'¢ in. more than the thickness of the 
sheet. 
Where the hole is bored round, instead of being made 
trim 
away the outer corners on each piece, as indicated in 
Fig. 6, or even to grind them approximately flat. Other- 


This is true on all sizes of tubes. 


square or octagon, it is, of course, necessary to 


wise, the mandrel bears merely on the outer edges, and is 
not only hard to operate but also tends to split the ex- 
panding sections. 

Some roads use six-section expanders instead of four 
or eight, and the general tendency seems to be toward the 
use of the round mandrel, as being easier to make. 


Tik Beapine Toon 


The beading tool is first cousin to the cold chisel, as 
to material and temper. It is made of octagon cold- 
chisel steel: one end is turned to fit the pheumatic ham- 
mer, the other forged and filed te shape. This is stand- 
ard, a steel gage being used to file the tool. The temper 
has to be about the same as a cold chisel—perhaps a trifle 
softer. The weak spot is the heel, which often spreads 
and breaks off, due probably to crystallizing under the 
multitude of blows from the air hammer. 

High-speed steel has been used for these beading tools, 
and while it lasts longer than carbon steel, the extra life 
is not considered sufficient to warrant the extra cost in- 
volve:| 

Large shops drop-forge these tools in dies, trimming 
them to shape afterward. It is necessary, however, to 
dress the dies very frequently, as the opening wears large 
and out of shape. The use of higher air pressure in the 
hammers has greatly reduced the life of the tools, although 
it has made possible a larger output per man. 

There is a feeling among those who make and use these 
heading tools that the steel maker has neglected his oppor- 
tunities in this direction. With the steel generally used, 
a beading tool is good for only 600 to 700 flues before 
heing rejuvenated. It is thought that a 
of the conditions ought to produce an alloy steel which 


careful study 
would stand up enough better under this punishment to 
pav for the extra cost. 


Straightening Cast Iron 
By SAMUEL APPLIN 


Gray-iron castings often come from the foundry so 
warped as to render them unfit for use. Such castings may 
be straightened by the following method: 

Arrange a pair of strips on a heavy iron plate and have 
at hand a C-clamp large enough to span the plate, cast- 
ings and strips. Heat the casting at the point to be 
straightened to a red heat, lay it across the strips and span 
the whole with the C-clamp. Then bring the screw down 
very slowly until the required results are obtained or the 
red color has left the iron. 

To bend the casting reheat it and repeat the squeezing. 
[ have found this of value in preparing castings for pat- 
terns. 
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Hardmess Tests of Cold-Rolled Steel 


By Winttiam K. Sueparp® anp Cuarces T. Port 








° 
| ( ole ( ( | ‘ ; at 
SYNOPSIS This investiga nowas fo determine ir} ed | the St , \\ \ tritain. ( 
i lhe relation helween the ullimate fensile sf) f 
of cold-rolled ster an / ardness nun } S \l 7 ( ) | 
i found by Brinell and scleroscope tests. The au- mM), —_ cal a , 1 10 
thors believe that the Brinell test gives valua (O.39-1) ste , 1} { hTTe of 32000 
indications of the ultima lensile strenat hut (6615 a Whe aaa , — j ‘ . a1 
thal fhig sel resco pt lest } orf sa ‘ / ‘ ‘ ‘ ty 4 
in this respect, these impressions v . 
Tin stot \\ I ( i ( 
This paper is the report of an Investigation undertake: a comparator reading directly to 0.01 al 
at the Sheffield Scientific School of Yale University to cd ness numbers four thy md « Oon 


termine the relation between the ultimate tensile streng the snherical area of ¢ 


of cold-rolled steel and the hardness number as fou ey one Table 1 alas, where « 


by the Brinell and scleroscope tests. It is evident that 
if a definite relation between these quantities could nendicular to the that 
: determined, it would result in a great saving in time a ormity in the direct ' 
: expense, since the tensile test involves the preparation at eseential 
destruction of a test specimen, while the hardness test n ma the S 
: require no special test piece. In the case of the s : 
scope, it mia be added, anv number of tests may be ma \ 


on the finished product without injury to it. It is bh : 
lieved that up to the present time the data on the s ( Ori J 

| ject has been insufficient to warrant the substitution o . r 
the hardness tests for the customary tension test It : 


I 


hoped that the following experiments 01 cold-rolled steel > 0 , 70 ) 


will contribute additional data to the subje 





BR H N , 11s . 
Per Cent. Rolling Para “ Perp I 0. 198 5 yy 
ov 1 yw) 0 s ~ % 
9.5 174 179 ( is & 
17.0 209 215 ~. 
22 9 2] 2H) { ss M 
25 9 225 31 . S 
2 6 IN 7 0 ’ “> 
17 Is >’ ti . ‘ 
Original thickness of steel 0 ( " ‘ ’ 
Grade of steel 0. 35+ ( ‘ m 
TABLI l BRINELI HARDNESS NUMBERS FROM DIAMETERS ( 0.IS honed 


MEASURED PARALLEL AND PERPENDICULAR TO DIRECTIO ’ + ‘ 
>} ROLLING 








TABLE . { rl > HA INES 
*Instructor, Sheffield Scientific School y ‘ Universit 
” 
” f C, f ) 
¥ 
yy PS —l40 La) 
© 035C,Original Thickness 0.33! 40 50 3 ; 
‘ - ; ® « 13560 ion 
9266 Or N 108 c ‘ 
x 035C,Origin k ( ; s c 
C,Ori i 1130 é 40 § . C ? 
ory , a ak 
a riaina. knoe 49 5 é . ; 
0.20€.0ri ee ‘ = ° 2 : C ; aS OED 
® & C,0ri ine BS | : o 1190 & S 0 C A 
yi _ p é 
—_ ———— — pal 10 2 
‘ S . 
Ss ~ 
4 i 
~ , oc 
= a= me 10 
¢ ] =< 5 | c ‘ 
Us ¢c £ SG 
laa — t 
ian iS > 
i~" ¢<¢ @ i t ICU 
- - 
] + Ss f z } s 
. i) + . 
i180 > \ t 
C q c 
L ‘ , . 
} + > r 
7) > a“ + 
v 80 
f ; } 
ef , 
4 
1 vA ~ r- 
7 A a 
7 r= 1 & ¢ 
A . 2 f . 
" 4 > 
90 y 0 40 4 
Brinell t — Numbers = 
, ‘. +) 
Fig. 1. Fig. 2. 
' ‘ ; “eae 
Grapuic ANALYsEs OF Resvits or HarpNess Tests or Conn-Ro1 ys 

















278 AMERICAN 
grade of steel, tests were made on the hot-rolled material 
and on specimens representing various degrees of rolling. 
rom four to six specimens were tested in each case and 
vlven in the tables. The carbon 


the average values are 


content of the steel ranged from 0.10 to 0.65 per cent. 


Resutts oF TEsts 


In Table 2 will be found the results of the tensile, 
Brinell, and scleroscope tests on four groups of speci- 
ICS, 

In Fig. 


abscissas and the corresponding ultimate strengths as 


1 the Brinell hardness numbers are plotted as 


In Fig. 2 the scleroscope hardness numbers are 
and the ultimate 
In Fig. 3) the s leroscope numbers 


ordinates. 
plotted ius 
streneths as ordinates. 


abscissas corresponding 
are plotted as abscissas and the Brinell numbers as or- 
dinates, 

ln Fig. 1 it is seen that there is a straight line rela- 
the Brinell and the ulti- 
mate tensile stre neth of the steel, which is independent of 


tion between hardness number 


the carbon content. For specimens of cold-rolled. steel, 


therefore, the Brinell hardness number will give a meas- 
ure of the ultimate tensile strength. The straight line 
relation is found to be given by the equation 
y 593 wv 14.000 

where y is the ultimate tensile strength in pounds per 
Values 
of the ultimate strength found by this equation are given 
Table 2. 


closely with the actual values given in column -£ of the 


square inch and the Brinell hardness number. 


in the last column of These are seen to agree 


same table. The maximum discrepancy between these 


alues is about 4 per cent. while in most cases the agree 
ment is much closer, 
In ig. 2 it Is that for the cold-rolled 


like carbon content there Is apparently a straight line 


seen stee] of 


relation between the scleroscope number and the ultimate 


however, of unlike carbon content 


hot 


strength. For steel, 


this straight line relation is continuous. It Is e 


dent, therefore, that a knowledge of the s« leroscope nur) 
her does not vive an indication of the ultimate streneth 
unless the carbon content he known. The fivure show- 
that a scleroscope number of 31 indicates a tensile strength 
of 79.000. 82.500. 94.500 and 98.000) Ib. per sq. in. re 
spectively for 0.10, 0.20, 0.45. and 0.35 per cent. carbon 
steels. In the case of the 0.35 per cent. carbon steel, dif 


ferent groups gave results which could not be represented 


by the same straight line. There is therefore some doubt 
as to whether a straight line relation exists between the 


scleroscope number and the ultimate tensile strength even 


in the case of steel of the same carbon content. 


In Fig. 3 is shown the comparison between the Brinell 


and scleroscope numbers. As could be expected from the 


preceding discussion, no constant relation between the 
two is found to exist. J.J. Thomas* gives for steels the 
ratio of 6.67 between these two hardness numbers. This 


is not found to be true in the case of cold-rolled steel. In 
the preceding tests this ratio varies from 7.75 to 5.11. 
The use of the constant 6.67 would result in some cases in 
an error as large as 30 per cent. 

These experiments lead the authors to believe that 
the Brinell hardness test gives valuable indications of the 
of cold-rolled steel, 


ultimate tensile strength while on 


between Brinell 
Machinist,” 


Relation 
“American 


*Hardness Tests 
Scleroscope Readings, 


Ball Test and 
Vol 41, p. 66 


Vol. 


MACHINIST 12, No. 3 
the other hand, the scleroscope test is not of great value in 
determining this property. The Brinell test is open to the 
objection that it cannot be used on thin material, but 
where this test is feasible it is of decided value. 
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Press Tools for Washers 


By O. CLERKENWELL 


The tools here described are, with the improvements in- 
dicated, quick and satisfactory for cutting washers from 
the strip. 

In Fig. 1, which shows the guide plate inverted, the 
letters A are the blanking holes, B the piercing holes and 
( the side cutters. 
the strip, control the feed and locate the pierced holes 
in the center of the blanking dies without the use of pilots. 

The combined guide plate and stripper is of the French 
pattern. A slot, 14 in. wide, is made across the face next 
to the die, and hardened-steel pieces D are inserted tightly 
The mild-steel plate formerly used wore badly at 


‘| 
a 


These shear ;'¢ in. from the edges of 


in it. 
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FIG. 1 
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Press Toots ror WASHERS 


which soon caused the holes in the washers 
The gap to feed the metal strips 
through should preferably be milled from the solid, as 


the corners E, 


te become eccentric. 


when side pieces are used they are liable to be transposed 
by the tool setter, and much damage done to the tools. 
The punches F, Fig. 2, are all aligned with the guide 
plate, Fig. 1, if self-hardening steel is used. If carbon 
steel is preferred, the shrinkage is usually considerable, 
in which case it is important te make the die first, then 
harden and finish it and then bore all holes in the punch- 
holder, using the die as a jig. The press, working at 75 
r.p.m., gives 375 washers per minute. 
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Examples of Bad Packing for Export 
. Shipment 











By J. A. RER? 
ared the specifications for a larce percentave of the } 
SYNOPSIS Striking emphasis lo the complaint sai niall tie seek Rails . all tli aad i 
Of poor pach ing of machines by American ma shops. \Miy experience with the delive i ack ' t 
, chine builders tis found in this article and its illus combeneione =e. TE EF PCE EP OEE TF 
trations. From a stu ii Of the con lition aot x era , gaged in export basiness 
thousand packages after transit from the United The hazards of transportation and th neonvenk 
States to Hlawati, the author has formulated nine of makine vood «de ie] ‘ n the deliveri on the 
rules for packing for export. government contracts were strictly analogous to thos 
obtain in the ca ( V4 shipment | | 
/ Much has been said and written in the past few months Jowing comments may thus reasonably be considered a 
on the opportunity presented American machine-builders applicable to exporting machines to the foreign market i 
to increase their foreign business because European indus- — general. 
: trial activities have been paralyzed by the war. On a The matter which eugcests itec! ee 
: count, however, of the impaired ability of South America, ing of machines for overseas eta ic: as : ems 
the Orient and foreign countries in general to buy, due able criticisms have been directed at American shinne: 
to the world-wide drain which the war is making on cap on this score. These crit ses enna iit tie oe 
tal, there is a limitation on the extent to which the United — attention of shippers, as a la wrceentage of the bad 
States mia) profit at once ly the conditions in Europe. order deliveries ‘a i . siaieiae sonia ei inal ail 
Nevertheless, American machine builders should acquire little extra expense by observing certain practices it 


at this time many new foreign customers whose business packing. 





is worth cultivating. Whether these customers can by 


° ’ ° i (OSs i 4 ) ] | 4 ? 
retained after Europe is able to resume her manufactur Mik Loss rrom Bap-Orper DELIVERY 








; pursuits will depend ih a large micasure on the satisfac- The bare Ost OF Tha ! od the trai sportation dam- 
tion which our manufacturers give them. age is usually the smallest item of the onvenience re- 
The charge has been made from time to time that — sulting from a bad-order delivery. Let us assume. for ex- 
American machine builders are not so succes: ful in satis ample, that a number of parts which cannot be replaced 
[ving their foreign customers in minor details as are thy locally are found broken on a machine delivered inland 
more painstaking competitors. Shipments — arrivs in South America. The purchase: ist first of all go 
in bad order on account of indifferent packing ; short to the trouble of carefully describin thi rroken parts 
ages are frequent bec aust ol carelessness In enter so that the Ianulacture ria ! take 1 1) 1) 
orders or oversights In the shippin departine nt; oftel bis eWw ones (ier i w e necessary to oa {| 
insufficient assembly and operating data are furnished mails to insure proper «dk of t Jaa rnaangee 
the customer, and other apparently trivial details are not If the plant where the 1 manufactured is 
viven the attention which they receive at the hands of — located some distance from the coast in the United States, 
machine builders abroad a rail transportation cd t of all involved in get 
American machines have always been admittedly equal — ting the replacement to tide water. Steamer connection 
to and even superior to the product ot any other count! must be made in the Unit State and a further cor 
in workmanship, ingenuity and design, finish and ca nection must be made to vet thi ment by rail from th 
pacity. If the American manufacturer has been carel seaport in South America to the pu ser. Taking into 
about minor details, it Is because he has perhaps not real consideration all of the normal delavs. it is readilv co 
ized that a minor detail is of considerable lmportanes ceivable that the replacement « the damaved parts mm; 
when the machine is intended for a shop 10,000 miles — take three or four months from the date of the d 
from the fac tory. If Chicago forgets to include thi TEL of the ma e. All t time the pu aser lose the wse 
heads for a planet and matcher in a shipment going to of the ma ine. or att ‘ I { natallatior ro 
Cleveland, the oversight can be corrected in two da vram is serioush terfer th The onvenience 
If Chicago is guilty of the same omission in a machin caused by these del ma me entire out of proportion 
voing to Buenos Ay res, it may take three months to make to the mon alue of tl | 
vood the deficiency. Excuses and apologies are poo! talk- The occurrence, esp f the purchaser Is in a po 
ing points in making a second sale. sition to lay the damage to px "a vy, quite property 
' redits the ma wturer in 4 eves of the purchaser 
. EguirpMENT OF NavAL Srarion IN Tlawall ; r ' 
' : 1 iit ipper usia ann tT ‘ Hon compan 
ry About a yeal avo the (rovernment placed contracts tor or all o the breakaue " tratisil No doubt 
one half million dollars’ worth of machines to equip the the transportation colipal sare ott it fault, but the 
shops at the new naval station at Pearl Harbor, Hawaii chances of damage to macl s are always minimized by 
| The contracts covered all classes of machinery used in the rood packile 
wood-working, machinists’, shipfitters’, foundry, boiler- 
makers’, forging, pipefitters’, and allied trades. 1 pre RuLes For Packine Machines ror Export 
; . The requirements ior foreign 
*Naval Constructor, United States Navy, Pearl Harbor, . : ) 
Hawaili . ynent to r we The damavce risk to mul . 
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be stated briefly. These rules, if they may be so termed, 
are based on the careful examination and Inspection on ar- 
rival at Pearl Harbor of the several thousand pac kages 
containing the machines and other equipment for the 
shops. 

1. A erate is less than no protection to a mac hine be- 
cause the freight handler is always tempted to hook onto 
Furthermore, a crate is bound 
All foreign shipments 
If so ex 


a slat to lift the package, 
to rack if the contents are heavy. 
run the risk of being exposed to water damage. 


posed a crate olfers no protection, ‘There are some classes 
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f goods which go more safely crated than boxed, such as 


firebrick, for example, because the stevedore can see that 
the contents are fragile and must be handled with unusual 


care. But this does not apply to machines. A substantial 
box is the first requisite to good packing. 
2 The box should always be built on skids. Skids 


serve a number of useful purposes. They invite attention 


at once to the side on which the box should be landed ; they 
distribute the load uniformly to the whole structure ol 


the box: heavy 


thes provide something continuous and 
to which cross-pieces can be bolted for carrying the ma- 
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chine. Skids are to the box what sills are to the house. 

3. If the box is at all bulky and the machine heavy, 
corner posts, studding and cross-bracing should be fitted 
to prevent all possibility of racking. 


t. The machine should be bolted (not secured by lag- 
screws) to the cross-timbers fitted on top of the skids, and 
all of the bolts should be set up tightly. In addition, the 


machine should be braced and chocked to the sides, ends, 
and top of the box, so that no matter which way the box 
is landed the machine cannot shift 
Care should be taken not to set braces 
fragile. 


and break through. 
against parts of the 
machine which are 
5. Nothing should be 


small parts, for which there is room inside of the large 


loose ly ih the hox, If 


placed 
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box, form a portion of a shipment, they shoul sep- 
arately packed in a small box secured ins { rve box. 
If this is not practicable, the parts should be Wiu- 


ally Set ured inside ol the large hox. 
6. The box should be lined with tar paper or o 


water-excluding material. 


~. The boarding should be sufficient! ea to re- 
duce the chances ot lo al (iil i ! ll In 
spite of every precaution, boxes ar rope 
on top of other packages in hand! er. | Tih MaNKIT 
of the box underneath is heavy, the machine stands some 
chance of escaping without damage. 

Ss. Strap iron of generous width and th Hess ull 
he fitted around the box in both directions, k thwise and 
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crosswise. The strapping should go all the way around 
the box and should not be fitted merely to the corners, as 
is sometimes done. The cost of adequate strapping is a 
small item but adds considerably to the strength of the 
box. 

9. Adequate protection of machined surfaces against 
corrosion while in transit should not be neglected. The 
practices of shippers differ widely in this respect. Some 
manufacturers merely give machined surfaces a coating 
of heavy oil. This is altogether inadequate for a ship- 
ment that is to be in transit months. <A thick 
coating of petrolatum usually affords suflicient protection. 
White lead and tallow is still better, but is somewhat dif- 
A number of slushing compounds, which 


several 


ficult to remove, 
form a coating similar to a laver of paint, are on the 
market. Some of these can be removed readily by means 
of kerosene and are in this respect superior to white lead 
and tallow. Many such compounds, however, are worth- 
less, as they become brittle and flake off in a few weeks. 
It is bad practise to wrap machined surfaces in burlap. 
If water finds its way into the box, as happens more often 
than not, the burlap hecomes soaked, holds the moisture 
and thus accelerates corrosion. If the part is not wrapped, 
the water runs off the greased or painted surface, or dries 
off quickly, leaving only slight corrosion. 

The transportation hazards to which the shipments for 
Pearl Harbor were subjected were about the same as those 
encountered by any overseas shipment. At least 90 per 
cent. of the packages went through New York—the usual 
route being by rail from the manufacturer’s plant to 
Jersey City (or one of the other New York harbor rail- 
road terminals), by lighter to the docks of the steamship 
company in Brooklyn, by steamer to Puerto Mexico, by 
rail across the Isthmus of Tehuantepec to Salina Cruz, by 
steamer to Honolulu, and thence by rail to Pearl Harbor. 


COMMENTS ON THE ILLUSTRATIONS 


The accompanying illustrations show a few of the de- 
liveries which were received in bad order. In all of these 
cases defects in packing will be noted. The statement, of 
course, cannot be made that indifferent packing was solely 
responsible for the conditions in which these machines 
arrived. But it is more than a coincidence when ship- 
ments in whose preparation all of the rules of good pack- 
ing were not observed are generally damaged, whereas 
those which were correctly packed are seldom found dam- 
avec. 

Fig. 1. 
and broke through the end because it was free to move. 
The skids are too light to carry the weight. 

Fig. 2. The bottom of the box pulled away from the 
skids, allowing the machine to strike the top. The box 
was probably turned upside down in handling, as must 
he expected in the case of light machines. Two import- 
ant points were neglected in packing this machine—the 
bottom boards to which the machine was bolted should 
have been securely fastened by bolts or otherwise to the 
skids, and the machine should have been chocked to the 
top and sides of the box to make any movement impos- 


The machine was not secured inside of the box 


sible. 
Fig. 3. 


parts in the box acted like a battering 


contents. Loose 


ram against the 


Another example of shifting 


sides, 


Fig. 4. This box is too lightly framed and the board- 
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ing was too thin for the size and weight of the machine 
to withstand the ordinary handling in transit. 

Fig. 5. The machine inside of this box was found en- 
tirely adrift from its fastenings because it had not been 
adequately secured and chocked in the first place. 

Fig. 6. A brace had been fitted in this case under the 
switch box, which was entirely too fragile to withstand 
any pressure. Note that the relay panel above the switc! 
box is also damaged. 

Fig. 7. The contents of this box shifted and knocked 
off the boarding. Heavy strap iron might have prevented 
this. 

Fig. 8. The 
not be laid to poor packing. 
that if the box has heavy skids with substantial cross- 
pieces to which the machine is securely fastened, the ma- 
chine may come through without danger even when part 
This machine has 


damage to this box should probably 
It serves to show, however, 


of the box is damaged in handling. 
not shifted. 
Fig. 9. 


piece, the crating was torn off from all of the pieces. 


With the exception of the upper right-hand 
The 
illustration does not show this as clearly as it might, as 
the picture was not taken from the best angle. The tops 
of the middle and the two end pieces underneath were 
protected by crating by the shipper, but the protection 
had been torn off in transit. 

Fig. 10. The framing of this box was too light for 
the contents and the machine was not properly secured 
inside to prevent shifting. 

Fig. 11. This machine was received in a substantially 
constructed box which showed no evidence of rough hand- 
The machine was firmly bolted to the bottom, as 
will be noted. The frame, however, was found broken at 
the points indicated. This was no doubt due to the fact 
that the top was not braced to the sides, and that the light 
frame casting thus had to resist the inertia stresses of the 
comparatively heavy table top, which were set up by the 
motion of the ship or possibly by a jerky lift in hoisting 
the box. Note the parts tied to the shaft—a number of 
parts which were placed loosely in the box or only partly 
secured were found broken. 

Of the entire equipment only two machines were 
purchased abroad—both from German manufactures. 
Fig. 12 shows how one of these machines was found 
packed; the other was equally well packed. The front 
and back of the box were removed so that the photograph 
might be taken. Note the construction of the box—the 
vertical members are framed into the horizontal pieces, 
not merely nailed. The large spur gear also has a brace 
under it to eliminate all inertia stresses due to handling. 


ling. 


& 


The City of Philadelphia, acting on the recommendation 
of The Franklin Institute, has awarded the John Scott Legacy 
Medal and Premium to Charles Edward Guillaume, of Sevres, 
France, for his alloy Invar. This alloy contains approxi- 
mately 63.8 per cent. iron and 36.2 per cent. nickel. It is 
characterized by possessing an extremely small coefficient of 
linear expansion, about 0.0000004 per degree centigrade. 
Within the limits of atmospheric temperature change, its ex- 
pansion is exactly proportional to the temperature. It has a 
modulus of elasticity of about two-thirds that of steel, and 
its hardness is greater than fhat of hard brass. Invar has 
found a wide application in metrology and horology. In the 
former, it is particularly useful for secondary standards of 
length, and in the latter it is employed for pendulum 
compensating devices for torsion pendulums, and balance 
wheels correcting the secondary error of temperature in 
chronometers. Dr. Guillaume has done a large amount of re- 
search work in connection with iron-nickel alloys. 


rods, 
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Material for Shafts, Spindles 
and Screws 


By FE. HH. Fisnu 





here ts something in the fibrous nature of wrought iron 
SN) NOPSIS | rough ron, carovonu sles avida hij 


as compared wit! the more ¢ sta mh nature of ste 
a r £ j me The, Pte ‘ 
steels are used MW CHES parts, Lh (pplication oO that appears to make t weal etter when mperfect 
each is ive M | convenient labli sums up the lay} tos] ] } 
4 . : ‘ l ubricated, llowever, a higher carbon steel costin 


; 9 : . 
properties of the materials and points out their about the Same as Swedish ron ~ sed and the br rings 





USES. ire ground to start with a smooth surface. there vw 
usually be little or no troubl Another expedient si 
Early machine-tool builders and users were content gested years ago by Professor Sweet is to drawfile th 
with machinery which would produce the desired accu- bearings lightly to lay a grain somewhat similar to that 
racy of product; the rate of production was little regarded. naturally found on wrought ir a ie we effort 
It was a long struggle to get accuracy, but this was finally The bessemer process, invented in 1856. made it poss 
an understood thing. Then, and not till then, was any — to obtain a steel of low carbon. compared with the erncib 
considerable attention paid to speed. and cementation proces \ ' eceded 
Transportation and power generation have always led — first of the bessemer steel mills dik + anecand in antti 
the way toward the development in machine-too! power a uniform product. But after t ad learned 1 track 
and rigidity, Railroad shops have machines much heavir thie were able to on 
and more effective than those that have. until recently. n the medium low-carbor ' tlie : 
obtained a place In veneral manulacturmng., Mor recent- een brought out since 
lv, the automobile and the aéroplane have brought out A little later the on eart oe nibs 
materials of much vreater strength than those common This made Poss slo thr se af 7 le one than tl 


used before. Manufacturing requirements have brought ch formed the starting point of 1 essemer process 


the necessity for more intense production: and this has s well as scrap, which cannot be used at all in the latt 
brought the need of stronger, more rigid and bette = ese TWwo materials, WSSCINC! md openhearth steels. 
wearing parts for machine tools. The designer should — are the basis of all machine-shop material for shafts. The 
remember, however, that it has been the demand _ fo arious qualities depend on the proportions of othe 
lightness as well as for strength, or rather for reliability elements. These can be regulated by the melter. but ma 
under shock, that has brought many of the more recent — considerable variation in the cost of production. 
| 
Cc M s Pp Elastic I Ultimate Stecncth. of 
Trade Name Points Lb. per Sq.l Lb. per Sq lr ’ 
Structural steel, machinery steel 10 5 7 9 10,000 60,000 2 Concret t ro«l t he 
t 1 tk t " (hy nheart 
20 rs) 10 10 15.000) 65.000 Ww) 
25-point carbon bessemer and openhearth ~) oo S 9 yO.000 70.000 ~) Used wit! . 
i) sO) 10 lO 100) SOCK) 
35-point carbon openhearth 0 60 } 2 165,000 72.000 2 | 
t t t t t ¢ | 
} wi | is (i ames ot 
55-point carbon crucible n ixture openheart! rh 1) 1 OO) O00) OO, ON) }” l 
t« t 
oo oOo , j 65.000 105.000 
Nickel steel, low carbon 10 Ho i ; 120,000 130,000 13 N ( \ 
he 
) 70 > i 14 1SOo00 s 
Vanadium steel, low carbor ‘) on 4 } tron) OOOO) 25 \ \ 
‘ 
1) Ww) 1 LOM) Om) | 
Vanadium steel, hig irbor 5 70 ; { Wi) 
MATERIAL FOR SHAFTS, SPINDLES AND SCREW 
steels into use, Neither of these elements inthuenes LOW-CARBON STEEI 
machine-tool design to nearly the extent that the moediuy { 
engines of transportation, ‘ 7 
( us, call Tol ~ ! mel « 1) 
Wrovenr Tron quently sell for the lowest pric I teel runs fron 
T] . sailed - To -O-DO nt ca } i! t " } 
» first material for shafts Was wrought ion. His 
Phe tal - \s the carbon content is in ‘ 
has now almost disappeared from: machine shops. for two , 
t manufacture increases | , re , 
reasons: One, it costs more to make a uniformly reliable 
except or a materi ! oug moa j 
wrought iron than an equally uniform steel: the other, | the openhearth process lt , 
' 
las ne or e strenet] wine ol a of : : 
it has neither the strength nor the wearing qualities of — ¢arhon running a small fraction of a point. and the other 
steel. At present it is used in machine shops only as ingredients—manganese, sulphur, phosphorou . ete, —low 
material for setscrews. Occasionally, a man is found er still. This is us lmost { ect i ( 


who believes that it is better than ste for countershafts account of its non-rustin 
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nod 


The steel just referred to having from 10 to 20 points 


of carbon is sold as structural steel and as machinery 
steel, iron finish or cold rolled, The latter is usuall\ made 
hy the bessemer process. The cheapest grades, while 


analysing well, are made without too careful cropping 


of the upper ends of the ingots and without chipping out 


surface defects. Bars from these ingots answer well 
enough for concrete reinforcement. Unfortunately, some 
of this material reaches the market as machinery steel. 


It is apt to show seams and sand holes, which interfere 
with its eas) machining and make it necessary to throw 
out enough of it to make the higher-priced selected stock 
Lhe heapest to use. 

The 


vood 


makes it a 
the 
to 


low carbon content of this stee] ver\ 
material, especially in open- 


t difficult 


case-hardening 


but it machine 


hearth e@rade, also makes | 


ithout 
hearth product) than 


This also is more marked in the 
The latter 


low-carbon 


tearing. open- 


n the bessemer, cuts 


quite freely, even in the very erades, but 


does not act so well under the case-hardening process. 
Neither of these steels has a high wearing quality in 
its natural state. Bessemer is suitable for shafts having 


} 
no conside 


rable pressure on the bearings and running 
Openhearth, if one has the patience 


CXC ellent 


at moderate speeds. 


to machine it, after case-hardening makes an 


shaft for considerably higher speeds and pressures. 


For cenera| machine-shop work thre se Stee] 


s are giving 


way gradually to that with a carbon content of 20 ta 30 
points. It is a little harder, does not case-harden so 
well—but well enough for most purposes—cuts more 


freely, and costs a little more. This steel is also made 
The bessemer is the freer cutting; the 


The latter 


I\ both processes. 
openhearth a little better for case-hardening. 
also appears to stand shock a little better. 


STEELS OF [ligitern CAarpno 


Still higher carhou produces a material that is used 


extensively for lead screws of lathes and for feed screws 


millers, and other machine tools. Its carbon 


30 to 40 points. 


of planers, 
content is from It cuts very smooth! 
taking little, if any, more power than the softer materials. 
It is the highest carbon steel that should be case-hardened. 
This material is of a still higher quality and. price. 
Actual prices vary, though relative prices do not change 
greatly. It should be borne in mind that the quotations 
Which appear from time to time are for the base prices, 
that is, they apply to a limited range of the most common 
smaller than the base sections 


or 


larger 
carry an extra which is constant and can be obtained from 


Ser tions 


SIZCS, 


It makes too long a list to be pub- 
this kind, but it should be in the 


any steel merchant. 


lished in an article of 
Possession of every min hine-tool designer. 

Next higher in 
usually sold as a crucible steel mixture, not because it 
is crucible—there is very little of that made but because 
found possible 


carbon, about 55 points, is what is 


in the openhearth Process it has been 
to duplicate practically the analysis and physical prop- 
erties the old steel. This will harden in 


water if heated toa bright red. Tt is not a case-hardening 


crucible 


of 
steel, but is almost a tool steel. It has very good wear- 
Ing qualities both in its natural state and hardened. 
When hardened it is not brittle. It machines quite 
freely and can be run at the rate of the lower-carbon 
steel, though it is not always possible to make a machinist 


believe it It has very good wearing qualities in either 
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its natural state or hardened. It will stand both high 
speed and high pressure, 

Beyond these steels are all grades of tool steel, of which 
very little is used for machine-tool parts and almost none 


for shafts or spindles. Where a better material than the 


crucible mixture is desired, the alioy steels are used, 
Lathe and miller spindles practically never give out, 
result of accident. By the time they need 


even as a 


replacement the whole machine is read\ to be discarded 
through Wear, to Sa\ nothing of the growing antiquity of 


how- 


the 


This is due to the use of too 


design. Screws of the nature of lathe lead SCTCWS, 


ever, often wear out lone before the usefulness of 


rest of the machine is over. 


soft a material. Probably more than half the lead screws 


in existence are made of steel as low as 20-point carbon. 
This may be due to the ignorance or carelessness of the 


huilder, or it may be an attempt at economy. As a money 


matter alone, it is true that the saving in labor cost when 


the 


‘| is enough to cover the 


using higher carbon s 


increased cost of material. Of course, not one lathe in 


“ar out the lead 
But it is 
SCTCW 


ten is used for enough screw cutting to w 


screw, no matter what it may be made of. im- 


“11 ] 


possible to predict which lathes will be used for 


cutting and which for plain turning. 
In the type of lathe driven hy means of clash gears in 
coo material for the 


there is need of 


well as for the gears, Transmission shafts for ex- 


the headsto« k, 
shafts as 
tremely high-duty planers, millers and drilling machines 
but these shafts 


wn item of more importance than strength. The weight 


form an exception: even. with wear is 
F hine-tool narts and their masa to aheorh vibrati 
Ol machine-tool parts and their mass to absorb vibration 


should usually lye such as to make breakage impossible, 


ALLOY STEELS 


For these few exceptional cases, which correspond in a 
measure to the requirements for gasoline-engine parts, 
the alloy steels are used. Strictly speaking, all steels are 


alloy steels, as they all contain other elements beside iron 


and carbon. It is a name that has come to be applied 
to steel containing small percentages of chromium, nickel, 
vanadium, or two or three of these elements, as well as 
other clements used in making high-speed tool steel. 


A small 


percentage of these metals raises the elastic 


limit, ultimate strength and hardness of the material. 
They also have the important property of raising the 
elastic limit of the material nearer to the ultimate 


Nickel was the first to come into use, 344 per 
10 


strength. 


cent. heing the 


to 20 points carbon to make a good case-hardening steel. 
' 


usual amount. This is combined with 
mt the higher carbon nickel steels have not proven their 
value from a machine-tool maker's point of view and are 
but little used. In the natural state this alloy makes a 
eood wearing material, but it is almost impossible to 
machine it without annealing, and once annealed it can 
not be brought back to make a satisfactory spindle. 

The accompanying table gives average values, except 
where limits are given. Phosphorous and sulphur are 
indicated by P and S, respectively, manganese by M and 
carbon by C. The elastic limits and ultimate strengths 
are varied by the heat treatment which may be given the 
steel for the purpose in hand. Vanadium steel or chrome- 
vanadium is perhaps the latest arrival in the field to 
demonstrate its value. It appears to be a reliable steel to 
handle, annealing to work with fair freedom but still 


having a vreat deal of toughness, 
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Machine for Making Slip Joints 


By Eruan VIALL 





(’ is for the fold. At D the fold has been made and th 





SY NOPSIS—This machine performs the folding piece is ready to be beaded and formed into a trougl 
operations for eave-trough slip joints in much the The opposite end of this sample piece has been notched 
same way as a compound die, but on a larger scale. on one side at EB and folded for P =I! ol bead joint like 
f The type of clutch used is worth attention in that those shown at F and G. The last two pieces will make 
once engaged it cannot slip oul of mesh until the clear to the reader the term “slip joint,” as the parts of a 
cycle is complete. trough may be joined by simply slipping the end togethe: 
OPERATION OF TILE MACIIIN} 


A machine having a number of interesting mechanica 
movements is shown in Figs. 1 and 2. This machine was It will be noted that in the front view of the machine, 
made by the Canton Foundry X Machine Co., Canton, Fig. * there are two treadles. The left-hand one throws 
Ohio, to cut and form 22-gage, or lighter, sheet metal into in the clutch for operating the notching punches and th 


slip joints for eave troughs. It is known as the Universal right-hand one the clutch for the folding mechanism, the 


: Slip-Joint Machine. It will cut sheets up to 25 in. in — two operations being separate. A notching punch and die 
width for either right or left slips and also make the is set at the back and on each end of the machine. as 
folds. It does not, however, roll the beads or form the  <lhown in the rear view, Fig. 2. The stock to be notched 
trough, these operations being done on standard machines. is fed from the front. A close view of one of the dies 

Some sample pieces notched and folded on this ma- and punches is shown in Fig. 4. The punch ram A is 
hine are shown in Fig. 5. The piece on the left has been worked by an eccentric as the clutch eng 
notched on both sides to make a double-beaded slip joint. tinuously running sprocket at the right. 
The rounded parts A and B are for the ends of the beads ; After the piece has been notched, the “tonmeue’ 


























Fig. 1. MACHINE ror MAKING Sup Joints Fic. 2. Rear View or MAcHINI 




















Fig. 3. EXAMPLES OF Work Fig. 4. Norcuine THE Work Fic. 5. Tur First Benn 
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Ast) 


ig. 5. The right- 
The piece is clamped and 


thrust through against the gave Ain 
hand treadle is then pressed, 
the member 2 hending the piece as shown at C. 
In Fig. 6 this member has risen 
inward, so that the 
member /#, has started to fold back on itself. 
the members B 


Fie. 7 <As 


rises, 
farther and has moved 
the 
fur- 


with 
Still 


work, coming in contact 


movement tnereases the fold: then 


D both start 


thes 


and to withdraw, as shown In 
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Diemakers’ Square 

By G. ReMAcCLE 
The square shown in the accompanying illustration 
The 


common flat type with a narrow beam is difficult to hold 


is a handy tool for determining angles in die work, 


quarely against the face of the die, while the beam square 
sometimes hides the entire opening to be tested, 














Kia. 6. STARTING THI Pia. 7%. 


ol 1) 











Mie. 10. Chureu 
INGAGED 


Pia. 8 Churciu In DISENGAGED 


Post PLON 
comes down and 


they member A, Fig. &, 


Presses the fold flat, as shown at F, 


Withdraw, the 
completing the oper 


ation. These movements are obtained by properly timed 


cranks and eccentrics, and need not be described in de 
tail. 
The Chercies Usep 
The type of clutch used is peculiar in that) when 
once engaged it is Impossible for it to slip out of mesh 
till the shaft has made a complete revolution. — Fig. 
9 shows the clutch out and Fig. 10 shows it engaged. 


From these illustrations it will be seen that a stationary 
with a The the 
clutch collar has a single “tooth” B. As the clutch is 
thrown into engagement, this tooth is drawn out of the 


piece single notch A is used. back of 


notch and is carried around by the shaft movement. As 
the cluteh and shaft revolve, the end of this tooth slides 
more 


on the plain surface until the notch A is once 


reached, when it snaps back again, disengaging the clutch. 





FOLDING 
WITHDRAWING 





Pressing DOWN THE 
FOLD 


MEMBERS Fig. 8. 


The tool shown has a wide beam. but the construction 
blade, as light 
is admitted from both sides of the opening being tested. 


is such that one can easily look along the 


= r 











oe 


Lenomennensinnguall 


DIEMAKERS SQuARI 


The pin A fits firmly into the blade and extends through 
an elongated clearance hole in the beam. By means of two 


screws Which butt against either side of the pin, the blade 





can be adjusted to any desired angle for die wor 


\. 
& 

Two manganese-steel dippers of 10 cu.yd. capacity and 
weighing 37,627 lb. each, for use on the big dipper dredges 
“Gamboa”™" and “Paraiso,” at Panama, were received a short 
time ago. These dippers are known as the Missabe type, 
ind are said to be the largest ever produced from manganese 
steel This metal is used throughout, with the exception of 
the bolts, nuts and rivets The overall dimensions of the 

- dippers are 10% by 9 by 9 ft.; the lips are 3% in. thick un- 


derneath the teeth, 114 in. thick between the teeth and 3% in 
thick at the bottom band; the are 1% in. thick at the 
sides and 3% in. thick at the bottom bands. The body of the 
dipper consists of only two the front and cast- 
ings, the contains but few rivets, as compared 
with a dipper of the built-up type. The lap joints at the sides 
to the dipper and to relieve the 
is still further decreased by 


backs 


pieces, back 


and whole 


are designed to give rigidity 


rivets from strain The strain 


shoulders or offsets 
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The Rolling Mill as a Machine-Shop 


Product 


SPECIAL ConnesSPONDENCE 





SYNOPSIS The rolling mills and their aurilia- 
f ries, wi uu h produc ea larde part of the mach nist s 
raw materiais. are the development if the ‘pel WD 


years only, though the first rolling mill was made 
The 


with their ree 


Belgian, continu- 
] 


in England 150 years ago. 
OUS, and combination mills, Ss, flying 
shears and cooling tables are brie fly di NY ribe d. 1 


wool I: 


of some of the leading rolling-mill manufacturers 


little information On the personality sand the 


is also given. 





The man who works hardened steel to fractions of 


thousandth on a modern grinder is apt to feel that lx 


represents the last word in precision, He looks at th 


man who works metal hot with disdain bred of the 
helief that such work is incapable of accuracy, that it 
is only a process in preparing raw material for furthes 


Yet if the 


will furnish proper tools and machinery, if he 


treatment in the machine shop. machinist 


will not 
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Fic. 1. View or Rous anp STRIPPER 


slur over his work and only “make it good enough for 
a blacksmith,” then the worker in hot metal will produce 
results that will test the accuracy of the best measuring 
instruments to find the errors. 

With only a hand hammer and an anvil that Is by no 
means flat a blacksmith who knows his trade and has a 
well trained eye will produce astonishingly good work, 
but give him finely fitted and polished dies and his prod- 
Give a rolling-mill 





uct will be as accurate as the dies. 
man the crudest of machinery and he will make a product 
that any man must admire. Give him a mill fitted up 
to the best of the machinist’s ability and the results will 
equal the machinist’s in accuracy. 


COMPARATIVE OUTPUT 


power and 


Whi re 


This means the use of great quantities of 


} 


the exercise of great skill on the part of a few men. 





] 


a machine shop may run on a single horsepower per mat 


a rolling mill calls for a thousand. Where a machinist 


turns a shaft at a feed of 1 to 2 in. per min., the mi 
rolls out steel bars at 1200 ft. per min., or nearly 14 
miles an hour. In a rod or hoop mill the billet may at 
the same time be partly in the furnace, partly in the rolls 


and partly being reeled up. 


Rolls for flattening sheets of metal, especially those 
metals that are ductile at ordinar\ temperatures, are of 
almost unknown antiquity, but rolls with grooves for 


shaping iron and steel date back only to the steam engine. 








which made their use possible Hlenry Cort built the first 
mill with grooved rolls in England in 1783. only a few 
ears after Watt had made the steam engine something 
more than a drawer of water. Cort’s st null was simply 
J 
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Fig. 3.) Virw or THE Wikk GUIDES 
one roll above another the engine Was non-reversing, 
so that after everv pass through the rolls the billet had 
to be dragged back for another trip. 
Cort had been an iron salesman, selling Russia an 


Norway iron because the English iron was not usable 
Until his 
hammered out to size under trip hammers run by wate 
His little mill just out of Portsmouth 
experiment station for the world 


time all iron for the blacksmith’s use was 


power. was an 
ather than a source 
Like many another mechanical genius, 
had no attraction Cort In his 
sought the Adam Jellicoe, 


found that Jellicoe helped himself from tix 


of profit to Cort. 


mone for distress hy 


when it was 


Roval Treas 


aid of one 
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to help Cort, his ruin was complete and he never 
covered, 

Since the steam engine still declined to be reversed, 
the next most natural move was to add a third roll to 
the mill and to send the billet back by lifting it the 
diameter of the middle roll, instead of dragging it back 


The mill, however, is still the 


rolling the large 


hy main force. two-high 


most used fo ingots down to four-inch 


or larger billets, but it is a vastly more massive affair 


than Cort’s. The ingot is rolled through, turned 90 deg, 
and run back through, the rolls in the meantime having 
This is th 


square and 100 ft. 


has 
\ll 


the two men stationed in 


wen closed down. kept up until ingot 


a billet. sav. 4 in. long. 


wercronrnye 


this is done in 3 to 4 min. by 


the pulpit, from which are carried out the operations of 


reversing the engine, adjusting the rolls and turning over 


the ville & (nother Wah appears mn time to see to chop- 
billet 1-{t. 


always a few men around to lend a helping hand 


ping the into lengths. like cord wood. and 


there are 


| 


“ase of necesstl 


The DeveLoepMENT oF Cort’s Mit 


Phe ck 


ol predetermined 


. " ] ] 
velopment of Corts mill has bes naiong tive hes 


shapes originally blacksmith’s bars 


ind rods to be drawn into wire, later rails and struetural 
shapes. Cort’s part so far as the mill itself is concerned 
lav in the discovery that it was necessary to begin to 


Vv rolling something els 


roll any shape except a 
first 


The greatest rapidity of 


square 


reduction is secured by alter- 


nately using square and elliptical passes, turning the 
nllet 90 and 45 dee. alternately. This is necessary, not 
tlone to get the reduction and the attendant elongation, 


ut to roll back into the body of the metal the “fin” that 


orms at the juncture of the rolls, 


Sa ay 
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The same principles which Cort discovered for shaping 
and turning the grooves in the rolls for each successive 


The 


perfecting of the latter was left for John Fritz. who boldly 


pass applied equally well to the three-high mill. 


offended precedent by doing the impossible and putting 
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the deepest part of his grooves in the top roll when 
was convenient to do so. 
his time that the stripper, Fig. 1, 
to keep the metal from curling 

only be held in place by its own weight. Fritz caln 
counterweighted the stripper .{ against the top roll 


and the thing was done. 


look at. but it was a matter of great importance in th 


saving of labor, particularly in turning rolls for rails. 


also made it possible to shorten the length of the roll] 


t 


which is alwavs an advantage, for in spite of thei 


massiveness they spring perceptibly. Even a short re 


for flat stock only 10 in. wide has to be turned, crowning 


two or three thousandths to make up for the spring. 


RoLLING CHEAPER Wir! 


The problem of rolling longer and cheaper wire ro 


was with the mills at all times The three-high m 


would roll a 12 or 15 Ib. billet, 11g square, down to about 


! 
SLICCOSSIV' Pisses, Put nares tyre 


1 in. diamete 1y\ 


would vel cold before they could be fints 


The old Washburn & Moen Manufacturing Co. was 


] 


having its troubles along this line just after the clos 


There had been an idea before 
Which is necessal 


around the roll, coul 


RB 


This was a verv small thing to 
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War. when Icha worl Washburn 


ol the Civi a y 
an | the name of Bedson who vd olyuilt n | nelal 
what he called a continuous mill. He immediate places 
ano der for one. but before | Vis istallos an reosye 
or operation he died. Mh esponsibilit ror mak 
it go then passed to Charles Tl. Morgan. superintendent 
of the mill. This mill was places n what is now 1 
Grove St. works of the American Steel & Wire Co 
Bedson had done another of the seeming! oO 
thines ae simp let the re cant ) et trom one pm; 
of rolls run directly between another pair and so on ! 
he reached the desired size. To get the rolling don 
planes 90 deg. apart he made every alternate pa 
rolls run on vertical rather than on horizontal axes 
the first pair. The mill consisted of eight pairs 
horizontal and eight pairs of vertical rolls. It did t 
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more in the wav of safeguarding the men who 


handled the red-hot red than to plant a safety post in 
the floor so that if there was a stoppage the loop would 


do 


draw up on the post and break, instead of cutting off the 
man's legs. 

Increasing business led Morgan to design and build in 
1878 the continuous mill which is running today as the 
No. nill 
Steel & Wire Co. 


at the Quinsigamond works of the American 
This is a continuous mill of 12 pairs 
The 


3. in. diameter, at which size it 


4 ~ ] 
of rolls, all on 


horizontal axes. continuous mill 
rolled the rod to about 
was strong enough to stand the necessary pull between 
rolls, and the smaller number of passes in the Belgian mill 
helped to reduce the dangers and also to keep the metal 
hotter until it had passed the last pair of rolls. 

By making all the rolls horizontal, the pit and its 
concealed bevel gears were done away with. The extreme 
the 


driving two different main shafts at different speeds from 


bevel gears to each other was reduced by 


ratio of 


the engine, so that the first six rolls were driven from a 
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and all other running parts must be finished with all the 
care that is bestowed on other high-speed machinery. Thi 
last pair of rolls runs at about 1000 r.p.m., squirting out 
red-hot rods, at the rate of one-half mile a minute. Onc 
or two thousand horsepower is necessary to drive a single- 
rod mill, depending on whether it rolls one or two lines 
at once, a combination of speed and power that is seldon 


found elsew here. 


SAFETY OF THE ContTINUOUS MILL 


If a rod breaks in the continuous mill, it is much less 
dangerous than in the more open Belgian mill, as the 
former can be so much better protected from accident. 
Perhaps more important, from the point of view of the 
owner, are the facts that the continuous mill gives a 
product of much more uniform temper from end to end 
than any other mill, that it produces longer lengths and 
that the product is less costly. 

This first mill of Morgan’s was and is successful, but 
even then it was limited by the quality of the billets 








more slowly running shaft than the latter ones. The available. The next year he put in a Belgian mill and 
important thing about this mill, however, was the fact the following vear a semi-continuous mi!l in which eight 
C é } — 20 e 7 = aeanall 
O \U 
Fic. 7 Kpwarp’s FLYING SHEAR 
that instead of twisting the mill as a whole Morgan pairs of continuous rolls delivered a %g-in. rod to a 


twisted the wire between passes through the guides indi- 
eated in Fig. 3. To be sure, the guide did not allow 
overfeed whatever between rolls, but it did save the 


any 
mill from a mechanical point of view. 
BULLDING THE CoNTINUOUS MILL 
From the time of John Fritz’ three-high mill there 


had been a steady increase in the respect for good work- 
manship and design in the making of the mill itself. 
The cut 


vears, and called for what at that time was heavy gearing. 


continuous mill was not satisfactory without 
Morgan’s first gears were planed at the old Silver & Gay 
shop in North Chelmsford, Mass., on a planer that has 
The mill had to 
the makers 


not be 


already been shown in these columns. 
he built like a 
that after it 
up every night and would have to run under mill condi- 


machine tool, even though 


knew was started it would wiped 


tions, which meant that the heating furnace must be 
in the same room and opening directly on the mill. 
Where formerly it was thought necessary to support the 
roll housings on planks and a laver of oakum to give an 
elastic connection with the foundation, it was found better 
to add enough metal to the bedplate and the housings to 
enable them to be fitted like the headstock of a lathe to 
its bed, and then bolted solidly in place. 


Particularly in the continuous mill, the roll bearings 


Belgian mill of four stands, which reduced the rod to 
in diameter. 
This gave the Belgian mill the work to do where the most 
difficulty had been occasioned by the material rolled. It 
is a popular tvpe of mill today because it is more flexible 


the usual drawing size, No. 5, or 0.207 in. 


for finishing random and large sizes. 

These three, the Belgian, the continuous and the com- 
bination of the two, are the mills of today. The coming 
into use of bessemer and openhearth steel in connection 
with modern blooming and billet mills has supplied the 
billets of 
This and the quality of the machines available have made 


finishing mills with sound uniform section. 
the growth of the business enormous. 

Rolling-mill manufacture and the machine-tool business 
touched elbows outside Worcester where this 
pioneer work in the continuous mill Here 
Fred H. Daniels lived and died. ‘Trained as Mr. Morgan’s 
assistant he expanded to meet every opportunity and was 
long chief engineer of the American Steel & Wire Co. and 


consulting engineer of the United States Steel Corpora- 


have hardly 


was done. 


tion. Although it necessitated the maximum amount of 
always preferred to keep his residence in 
Worcester. Ilere, Mr. Morgan established himself 
after his success at Washburn & Moen’s. He and 


associates preferred living there to going nearer the market 


travel, he 
Loo, 
his 
or the materials. 


raw This affords the rather strange 
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mills and 


spectacle of a leauing builder of rolling acces- 


sories—which we shall see are larger than the actual mills 
—in a machine-tool city and freely exchanging help, as 
the need required, with the 
Worcester, much of the 
particular 


machine-tool shops. In 


also, is done finest and most 


wire drawing in the world, 


Washburn preferred t 


and that simply 
there 
his wav ol 


because Ichabod » live and to 


educate his men and their successors in doing 


work. Both industries stayed in spite of their environ- 
ment and solely as a matter of men. Other than that, 
there is no excuse for the manufacture of much that 
is made in Worcester. 
Using tur Minn On Fiat Srock 
The continuous mill was first used for rolling wire 


advantages in other directions 
Thin flats, 


rods. but the inventors saw 


and developed them. 


and 


skelp, hoop iron 








SHEARING 


Fig. 8. 


cotton ties are all suitable work for the continuous 
Sheet, bar and billet mills run slower than rod mulls, sa 
100 to 600 ft. per minute. The general principle is 
alwavs the same—a succession of two-high rolls always 
running at increasing speeds. Figuring roll speeds is 
not as simple a matter as might be thought, because 
speed of the roll is sometimes greater and sometimes less 
than that of the bar coming from it. A groo 


no fixed pitch diameter; it depends on how the bar fills 


Both on the 


] ] 


longitudinal and er tion 


the opening SSese% 
there must 
between the 
of experience rather than of calculation. 

The improvements made 
tated furth 
material to 


slipping on all but one point of contact 


roll and the bar, and that point is a matter 


in the mill itself have necessi- 
improvements in the means of getting 
with the 


a mill turning 


t and taking it away from it min- 


manual labor.  Lmagine out bars 


Linu of 


MAC 


AND Cool ING 
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time at 
finished 


l-in. square and only running half th GOO ft 


per minute, lt will produce 3O tons of 


produ | 


per hour, Sections *,-in. and smaller come through at 


1200 ft. per min. and at 90 per cent. efficieney. A. twe 


strand wire-rod mill will average about 200 tons per 
shift of 12 hr., so the question of bringing up materia 
and getting the product out of the way is one of vita 
importance, 

When the three-high lt 1 om ated on a 12% or 15 ) 


billet, the latter was only about four feet long and could 
easily be heated, but billets 134 in. square and 30° ft 
long which is the common. siz or small rhespoee 
finishing mills—made necessary a furnace with an area 
of 32 by 27 ft. and a sloping floor up which the flame o 
the burning produce fas SWeeps, Lh Nliets are ted in 
at the Lop ol the incline and are ) pushed down inte 
the burning gases, passing throug tter al lot 
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< , ‘ t om 
F erature fer ro “ wir e then pushed mechan- 
a » the bite ) the 1 st pa ‘) rs 
Even the coal is a to the rus rodticers ob mowel 
most thre on] manua nbor being the occasional poking 
re, and that also is me eing done bv machine 
ReeLING THE Propvet 
The product of the slow three oh yhen | 
o wire rod could rea « reeled up by hand. If the 
ov who turned the reel did not keep up, it did not make 
much difference as there was nm ! no tT. om hundres 
Peet being its maXximun When t ets began to g 
: that one-quarter mile came 1 GO n one min 
some prett live] Worl wis regu ed \ OV Was Station 
ond the last roll wit a | oht ron hook with whi 
xl the rod back and forth across the large tron floo 
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so that he could lay out a considerable length in serpen- 


tine loops, and then the boy, who had a power-driven reel, 


would take it up as fast as possible. This reeling was 


highly spectacular and dangerous, as the red-hot loops 
would often rise from the floor and dart about like fier) 
serpents. 

The next development was an automatic reel which 


could be placed close to the mill and which would receive 


the hot wire rod and coil it as rapidly as it came. This 
has been the subject of many patents. Morgan’s first 
successful reel—the type that is still used by Washburn 
& Moen—is shown in Fig. 4. The rod is led through 


a pipe into a space between the pins A attached to a 


a rate that just takes up the rod 
The end of the pipe 


last end of the rod without 


disk driven at 
mill. 


enough to pull out the 


revolving 


as it comes from the is curved 


a little, 











Fig. 9. 
difficulty. When one rod is coiled the next is switched to 
the reel alongside the first 
and emptied by means of a hydraulic eylinder B which 
with the coil until it is 


and the first reel is stopped 


pushes up the stripping plate C 


clear of the pins and can be grasped by a man with a pai 


of long, heavy tongs with a hook-shaped jaw. This is 
hung from an overhead trolley so that the man can lift 
the coil by main force and run it out to the pile. Two 


heen made to vet rid of even this 
manual labor— the 


and dropping the coil off the bottom onto a conveyor: 


successful efforts have 


one by hanging reel from overhead 


the other and more common type by tipping the reel over 


vertical, so that when the 


from the 
pushed up the coil will slide bv its 


This last is another 


30 deg. stripper is 


own weight onto a 


convevor at one side. one of the 
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obvious things that had te wait for a genius to discover. 
these forms, which are called pouring reels, the 
is the laying reel, 


but stationary receptacle by 


Beside 


possibly more in which 


common type 
the rod is led to a similar 
means of a revolving pipe which coils it just as a sailor 
This type of reel is 


being the joint 


coils rope on the deck of a ship. 
Worcester invention, 
Morgan and Daniels. 


ulso oa work of 


CortinG Hoovs ann TLEs 


Then there are sections like thin hoops and cotton ties 
that cannot be reeled satisfactorily in the preceding types 
These are first turned on edge and then flipped 
table, which is 
principle as the earlier scheme of flipping 
floor to let the reel have time to take 


of reels. 


by mechanical means onto a traveling 


on the same 


wire rod onto the 


] 


vay 


pda 


fe ~ 


Tes 





LING BED 


it up. From this table the hoop is coiled up like ribbon, 
the mechanical flipping resulting in even loops, as may 
| Fie. 5. It is interesting to note, In connection 
that it was sold on a guarantee of accuracy 
After it was running it 


middle and last end 


” seen in 
vith this mill, 
of section as well as output. 
end, 


showed between the first 


strip 2500 ft. long that the variation in thickness was less 
than 0.001 inch. 
Then there is the larger material, such as small billets 


a to 
long 
inside of 


. square and flats up to 8 in. wide and 
thick. out in bars 600 to 800 ft. 
lighter and all 
It is obvious that these cannot be coiled, and 
to roll it first and cut it after- 
find way to 


ll. to 3 In 


2 in. These come 


in the sections, shooting out 


60 seconds. 
vard room is too valuable 


Morgan found it some 


ward. necessary to 
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cut the material as it came from the mill, for he had 


taken a contract to build a mill on a piece of ground 
scarcely longer than the mill itself. This resulted in the 


Edward's flying shear, shown in a light form as used in 


l 


mill, in Fig. 6 and diagramatically in Fig. 7 


a Wire-ror 


It consists of a swinging arm ecarrving the lower kni 


and moved by a steam-driven piston, ‘Th 


the piston produces a compound horizontal and vertical! 


movement of the shear knives, thus shearing the bar wit 


out stopping it for even an instant. This rapid motion 


and the flapping of the upper knife soon gave it th 


name of flving shear. The upper knife, being hung fre 


swings out of the wav of the oncoming bar and the whol 
arm swings back in time for another cut. From the flying 


} 
; 


shear the several bars pass on to a skewed roll-assembling 


table, which automatically eroups the set ol mliiets sic 
ly side. The entire lot. representing a i- to o-ton ingot, 
is then pushed broadside onto a gridiron to cool, 
CooLING Beps ror MILLS 

Cooling eds for merchant m = ive had a most rapi 
development in the last 20 ils Then, rolling-mi niel 
thought it a bold step to increase the length of bars 
rolled from (0 to LOO ft. Phe mv hanical cooling worl 


made this poss! le. and us cl veloped now thr re are severa 


weds 150 ft. long. A cooling mi is quite an elabor 
piece of machine work and is of considerable size, as th 
cuts indicate. Fig. 8 shows the cooling and shearing 
equipment lor the mill, which s barely visible ! he 
extreme end of the plant but which shows more plain 


in Fig. 9. which was taken from a poimt half wa 
toward the mill. 


These cooling heds consist Of a motor-di en or run 


out, which is equipped with means for slowing up and 


stopping the bars, and for getting them from the hot 


runout in such a manner that they may be traversed slow! 


sidewise, thus giving them time to cool. A mechanica 
assembling table collects a lot whi s ' ( I 
shear onto a motor-driven shear table situated each s 


of the shear shown in the foreground. Means are p 


vided for pushing the several bars broadside into bund 

nd weighing bins mounted on = seales. This moc 
cooling hed costs s veral times as much as the mill 
itself, including buildings, did a few vears ago, but its 
extra cost is fully justified by the fact that it reduces 
the cost of conversion to a fraction of what was mn 
those mills. 


All of these improvements il followed one anothet! 


with a rapidity that takes one’s breath awa The sf 
Bedson mill was put in only 45 vears ago lhe first 
continuous mill in the United States was built in 1878 


and is running vet. The improvements in the accessories 


have been as important as the improvement in the m 


itself. but the whole has depended on mechanical accuras 
and a desire on the part of the engineers in charge of 
the work to suffer no unnecessary handicaps on account 
lack of either thought or metal in their machinery or lack 


of accuracy 1n its Inanulacture. 


Proportions for Tight and 
Loose Pulleys 


By L. P. ALForb 


In redesigning and rebuilding machine tools and coun 


tershafts it is frequently necessary to change over tight 


Ss movement ol 
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and-loose pulleys. The loose pulley as usually designed, 
hether on counter or machine, has vVavs been a sou 


trouble and annovance. \ mbertiess schemes have bee! 


tried aie many cle ees TAV wen ivested mM thr “oO 


imns of the AMERICAN Macutnist to do away with th 


STANDARD DestIGn AND Uxtrorm Proporrions 


(al (; Barth met these dithe Lies s WOrTK oO] 
standardizing machine tools, wl nstalline clentiti 
agnagement, and developed a standard desig ina 
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PROPORTIONS FOR STANDARD Destcn TiagHtr anp Loos 


orm proportions. These are given in the accompany 
lustration and table 


The features of the design are generous sizes for th 
arts. a loose pullev of smaller diametet than the tight 
to relieve the belt tension when the belt is not working 
nd a stationary sleeve or quill surrounding the shaft 


1) 
; 


arryving e loose pulley and arranged for grease lu 


The grease cup feeds into an annular chamber around 


the shaft. from which three grooves run the length of the 


sleeve nsick and passages conhect W th three similar 
ooves Outside to feed the surfaces where the shaft and 
oose Du le y run. 

The tables give pulley and sleeve proportions for shat 
ameters from 11%, to 4 in. inclusive. Formulas are also 


en for part of the dimensions. The use of these insures 


iniform series 
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Internal CountersinKing 
By W. M. BarrLert 


A number of holes 1 pipes, as indicated helow. were 
The illustration shows 


The milling cutter 


to be countersunk from the inside. 
the outfit and the Way if Was used. 
is small enough to go through the hole to be countersunk. 
It seats part Lb. Fastened to B is a 


avainst a smooth 


I 
(eee ity LD 
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INTERNAL COUN TERSINKING 


flange ( which regulates the depth of the internal counter 


sink. At J) is a loose collar so that the operator can hold 
the cutter to its work. At 
cutter. With the cutter inside the pipe and 


resting on the outside, the operator, holding 


is the flexible shaft which 


drives the 
the flange (' 
D, forces the cutter into its work until 
hole strikes B, and 


countersink is complete. 


the edge of the 


when cutting ceases the internal 


Foremen’s Letters--Paying 
for Work 


Dear Jimmy: | judge vou are getting into the piece- 
work system in a way that may lead vou into some other 
There is just one trouble with piece 
work—men normally bother little 
how long they are on a job that they are not willing to be- 
| have a friend that 1s 


kind of system. 


themselves so about 


lieve how qui kly it can be done. 
a reformed painter; that is, he reformed by selling paint 
He was in Boston just after the explo 
Ile went just 


to other people. 
sion in the subway a number of 
to see how the placed looked after it had been well shaken 


years ago, 


up. Incidentally, he took along his putty knife. 


Now this chap can set a pane of glass in about five 


moves and two winks over. There was a lot of glass being 
set, but if made his fingers ache to see the way it was be- 
ing done. Just for the fun of it he took a hand in the 
vame and found there was no good reason why putty 


rigid region of Boston just 


the uv 
tls easily as lane k home. The 


and ordered him off the job, and then, when he 
had been accomplished, offered him S2 a day. 


could not be applied nN 
man in charge came around 
saw what 

' After some 
haggling they timed a couple of men and agreed that my 
friend was to get a piece rate that would give him $2 a 
day if he kept hard at it. 

The next day he started in in earnest and made $s. 
The next day and the next and the next he made the same 
until Saturday night came. Then the boss blew up and 
told him to “get to h 


to pav any man 38 a day for doing a laborer’s job. 


- out of here.” He wasn’t going 
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So just watch out Jimmy, Hampden is watching that 
payroll. If your red-headed chap gets too much money 
it will be your fault you know. You set the rate, and 
even if you did set it at two-thirds what he had been 
making, you set it too high for a red-headed boy who 
wants to make money. 

Your trouble is that you set the rate by previous per- 
formance. That is If it had been vour own 
previous performance it might have been all right, for you 


not safe. 
would have studied the job and would have tried to find 
all the ways to cut the corners. There is such a thing as 
a scientific setting of rates, and one of these days we are 
going to get at it. If we 
only knew how long it ought to take to perform a lot of 
elementary jobs, and how long it ought to take to do 


Then piece rates will be safe. 


the things that have to be done between operations, it 
would be possible to fix a rate that would allow a man to 
make almost exactly what we thought he ought to make. 

Do you know we have become so accustomed to the idea 
that a certain sort of looking man ought not to get more 
than a certain income that it shocks our moral sense to 
have him get any more, ho matter if we do know that he 
If we tolerate men in the shop who draw their 
two or three dollars a day for doing certain definite “day’s 
work,” then we really ought to feel perfectly right about 
seeing some other man draw twice as much for doing twice 
as much work. But we are human, and look at him and 
count what he produces, and then turn away, shake our 
heads and say, “There aint no such animal.” Then we 
cut his rate to 

This human trait is at the root of the premium sys- 


If we were not quite so human, and if we were 


prove it. 


tems. 
not so terribly uncertain as to what constitutes a day’s 
work, we would use the straight piece-work system and 
nothing else. The premium system says to a man, “Here, 
we don’t know what it is worth to do this job, but we 
You try it. 
and vou can do it faster, we will stand for part of our 


euess so much. If we have guessed wrong 
muistake and you can stand for the rest of it.” 

In spite of all this, | advise you to try the premium 
system on Red-top. It is safer when you come to deal with 
the office, 

! suppose you have discovered by this time that the fore- 
man is a sort of Belgium for both the man he works for 
Both sides blame 
too. If 


who work for him. 
everything on you. And they are about right, 


they did not you would discover what an awfully import- 


and for the men 


ant thine it is for a concern to have good foremen. Then 


you would become an insufferable ass, as well as an in- 


sistent begear for more pay. As it is, they may keep you 
where you are, and useful and tractable as well. 
Knough for this time, 

ENTROPY. 

In a paper presented before the Iron and Steel Institute, 

London, dealing with the transverse testing of cast iron, it 

was the conclusion that the best standard cast-iron test bar 

to give the most consistent and comparable results both in 

breaking load and deflection is one 1%&x2% in. in section, 42 


in. long, machined down to 2x1 in. in section and tested on 
i6-in. centers The rate of testing should not exceed a load 
of 1 ewt. in less than 15 see Instead of the ratio, as hitherto 
thought, of the 2xl-in. bar, tested on 36-in. centers, to the 
1xl-in. bar, tested on 12-in. centers, being 1.333 times the 
breaking load, the experiments on machined bars show the 


bars tested with the skin 
load, other con- 


mean ratio to be 1.153, while in the 


on, the mean ratio is 1.146 times the breaking 
equal 


ditions being 
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Letters from Practical Men | 
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Automatic Machine for Cutting vuided by the liner J below and the ratchet wheel above 


Hacksaw Teeth and by the die blo« ks on the SlUeCs, ha idler roller 7 


ix held in a casting U, which swings on the pivot serew | 


The illustration shows a simple form of automa‘ The desired pressure between the feed rollers is obtained 
machine designed for cutting teeth in hacksaw blades. by the screw W, which presses up against a wear plate \, 
The machine cuts teeth in strip stock, which comes in which bears against the rubber pad ) inserted in the cast 
rolls. After cutting the teeth, the saws are cut to the de ne Uv, 
sired length; the holes pierced, and the teeth set in an 
automatic setting machine, after which they are hard GRINDING THE CUTTERS 


ened and sharpened in an automatic gumming macliine. 


ts far At first the cutter J) was ground with a positive rake 
I'wo teeth are cut during every revolution of the fly 7 
. as shown at J-1, and considerable trouble was experienced 
wheel, one on the forward and one on the return stroke. ; 
atigge. ; in making it stand up. Finally the cutter was ground 
Chis increases production and is also necessary to prevent 4] ; 7 
o 48 . =a. With a nevative rake, as shown at //-2, and verv fine results 
the twisting of the stock, which occurs if the teeth are ae 
: » obt: “l. as DO if the tooth was cut firs ere 
caak tae one hs eae. were obtained, is the point of the t Was cut first, there 
by making a perfect point and preventing the tearing o 
—_ . 
, mcTION ‘ : 
CONSTRUCTION the point by the action of a shear cut in which the pou | 
The slide A reciprocates in the frame B, adjustment — of the tooth was the last part to be severed. This way olf 


for wear being taken care of by the 



































upper gib. The slide is operated by >| a i 
the eccentric C keyed to the main shaft. sry WY Oe Se EE MAUI 
The travel of the slide is equal to the a pie‘ rs ~ 5 ae i 64 kK 

width of the cutter D plus an overlap \ \T. v 

on each end to allow time for the stock D2 ” — "3 r 

to be fed through. The cutter D is 1u | x 

fastened in the head of the slide by uMe q a2 F G i ; | 
means of the setscrew F and the clamp et See oe es 
F. The lower shear blocks, or dies, G, 7 - 

are also made of tool steel, hardened + ! “ > 
and ground and held in position by a 5 ewe 
setscrew /7. There is a liner J placed LA : i 
between the two die blocks: this liner is [> “ a 

a trifle thicker than the thickness of E 2 C 

the stock to be cut and of the proper ‘f Ly 

height, so that, when resting stock on | A 

it, the upper part of the stock will be ms | 
flush with the upper part of the die 6 / 
blocks. This liner may be changed to lL | oa _ ] ] 
suit different widths and thicknesses of 

blades to be eut. The die blocks are 

machined with a cutting surface on all ee 

four sides, so that when one side gets Avromatic Macwine ror Currine Hacksiw Teeru 

dull they can be oiven a quarter-turn 

and another face made available. The vroove J is tor vrinding a cutter for steel will, no doubt, be new and of 
chip clearance. interest to many mechanies, 

The feeding mechanism is very simple, consisting of The machine is, by the aid of a few different pitch 
two rollers operated by a ratchet and the cam AY, which ratchet wheels and various sizes of liners, entirely univer 
draw the stock through. The feeding mechanism is fast sal in all respects as to the size of stock and the coarse 
ened on the table Z, which is a part of the main casting. ness of th pit h of teeth to be cut. 

The main feed roller revolves on the stud M, being ro Paut P. ViAsek 
tated by the ratchet wheel V pinned to the roller to fa: ili Detroit. Mich. 
tate the change of ratchet wheels when different pits hes 33 


are to be cut. This ratchet receives its motion by theaam Tngernal Lap and Bench Lathe 
kK operating against the push-rod O. The collar P regu St 

lates the travel of the push-rod to suit different ratchet Ops 
wheels. The push-rod 0 is attached to the plate @, on For finishing a numb | 


} 


The spring S keeps thy lap designed as in Fig. 1 has advantages ove the ordi- 


of holes accurately to size, a 


which the pawl P? is fastened. 
pawl in contact with the ratchet wheel. 


The STOr k is nary coppel laps, As | rule the common laps require a 


t 
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separate chuck to hold them, and when the lap arbor is 
held in a spring chuck, there may be considerable incon- 
venience and delay caused hy the arbor slipping ; the lap 
proper is also liable to slip on the arbor unless the arbor 
is splined. Further, if the lap is driven in a three- or 
four-jawed chuck it does not always run true. 

The lap shown will probably be recognized by many, 
As the arbor 


and chuck are made integral, the disadvantages ascribed 


but its mounting, so far as I know, is new. 


to the aforesaid laps are eliminated. 


I 


The double stop illustrated in Fig. 2 is a useful device 


or operating in the bench lathe on a number of pieces, 
as shown by the disks at A, 2 and rod at C. Tt may be 
fastened with two screws to the end of either the upper or 
lower slide. A glance at the illustration will show that 
when the lower slide comes in contact with spindle JV 
neasurements of the inner side of the recess 2 can be ob- 
tained, and the outer side of the recess may be measured 
by means of the small pin @ driven into the slide near its 


end edge and the collar 2 on the spindle ¥, 


——> 
7 
New 


0 EI 


merry | i ——- <== 
NNN — VV 





—— AE _ — 


ef C 


FIG.2 
INverNnAnL Lar anp Benen Larick Srop 


The knurled ends of the spindles are made smatler in 


diameter than the lapped portion, as it is sometimes de 
-trable to use the lower spindle only, but when the upper 
spindle is wanted it can be placed er removed without 
taking the attachment from the slide rest or the collar 
D from the spindle. 

There is a flat surface ground on the spindle Vo for the 
purpose of clearing the slide and leaving a segment of the 
collar D to-engage the pin G. The lower hole in. th 

Thre 


slits form a tongue with suflicient spring to bind th 


frame is provided with a bushing made as at /. 


spindle through the pressure of the setscrew and to react 
when the pressure is removed, 
When the stop is attached to the upper slide, a pin 
similar to @ is driven into the tool block. 
Gus. TLARssLer. 
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Emery-Cloth Clip 


The illustration shows a method of holding a strip of 


It consists 
of a wire clip bent to fasten sidewise to the file near the 
ends of the cloth. The clip is tempered to fit snugly on 
the file. ‘This does away with the usual practice of hold- 


emery-cloth to a file when polishing work. 


OR. elle a lccediliicebedi shh 





RANT 





\ 


= Soeeuaeueneseuvss uatensOunats tae shes teers 





EMERY-CLOTH CLIP 


ing the cloth to the file with the thumb and fore-finger 
It also allows the 
workmen to grasp the file by the handle. 

JAMES KE, CooLey. 


of the hand in which the file is held. 


Hartford, Conn. 


Spring Winder 


The illustration shows a simple spring winder and the 
method of using it. With it springs can be wound on 
long, slender mandrels which would otherwise be difficult 
to support. 

The winder may be made of soft steel, case-hardened on 
both ends, or of tool steel 
The holes are drilled as show1 
and the edees are rounded 


spring wire is & git a 


passed through the large hol 


In use, the 





A and then down through 
the small hole, which gives 
the desired pitch to the 
spring. By grasping both the 





winder and wire, any tension i 
mav be given te the wire, | 
' 


Right- or left-hand springs 


f 
are wound as desired by run- 
ning the arbor either forward 


or backward or by working in 





different directions from the 


hole used to start the spring. ah ws , 

- A* A- 
The distance from the edge 

to the holes advances Hy\ = 


J 


in. By turnine the winder SPRING WINDER 
over the pitch may be made 
To Wil | a close spring, 


A turn or two 


nearly the width of the winder. 


the hole farthest from the edge is used. 


of wire is wound oll the arbor hefore applying the winder. 
Then, by keeping a slight pressure toward the coils, a 


very close spring is wound. 
HLAroup Rk. 


(7 REENE, 


Syracuse, N.Y, 


28 


The United States Government exhibit at the Panama- 
Pacitic Exposition, which is now being installed in the Palace 
of Machinery and which is the largest individual showing in 
size of floor space, is from a historical as well as a scientifik 
viewpoint one of the most important of the entire expositior 
It shows many phases of military activity and development 
models of warships, cruisers, transport and other vessels, ac- 
curate to the slightest detail; vehicles of all kinds used in the 
service, from the Philippine carabao cart to the most modern 
army wagon: a complete selection of ammunition, from the 
cartridge used in the army revolver to the shell of the new 
14-in. naval gun: a full line of armor plate, showing the 
effects of armor-piercing tests held by the Navy Department, 
nd many other novel exhibits 
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What Makes This Spindle 
Run Out? 


With reference to K. H. Crumrine’s Inquiry, page i3, 
] suggested that the following order of operation be adopt 
ed: Center; turn to grind, allowing 0.010 in. on a forging 
or 0.015 in. on bar stock; cut the keyways; drill the holes: 
note if the spindle runs true and, if not, straighten it. 
Next close the keyway in two or three places for work 


rests, the first being about four inches from the end and 


the others equally spaced. Steel keys should be used a 


light pressed fit instead of wooden kevs. 
the end adjust each rest carefully while spotting. The 


> > > » 
Beginning at 


spindle may then be ground, and if the lubricant used is 
not too thick, a true piece will result. 
G. STROM, 


Titusville, Penn. 


Replying to K. TI. Crumrine’s query, if he will mill 
the spline before grinding, the trouble will be eliminated. 

He did not tell us which side of the spindle was the 
high side, but I suspect it was the one opposite the spline, 
indicating that the spindle springs when the metal is 
removed in splining. 

It is our regular practice, when turning a shaft that 
will have a keyseat in the middle, to rough out the shaft 
to within 5 in. of size, then keyseat and then finish. 

We have never had any trouble since adopting this 
method. 

QO. A. Reicu. 


Mattoon, Til. 


nos 


Addition and Substraction of 
Binary Fractions 


The contribution of William T. Coyle in Vol. 41, p. 
1008, has prompted me to send a device which has been 
worked out for the same purpose. 

This is simply a_ circle divided 
parts, consecutively numbered in eighths, 
thirty-seconds, sixty-fourths, quarters and halves, by two 
lines of figures, the inner of which begins at the top and 
circles to the right (clockwise) and the outer at the bot 
(counterclockwise ), the deci- 


into 64 
sixteenths, 


equal 


tom, circling to the left 
mal equivalents being added for convenience. 

The metal disk is also divided into 64 equal parts and 
It is 
large enough to cover the inner line of figures and is free 
to turn on the hub of the small intermittent gear which 
The large intermittent 


is provided with 63 small slots and one large slot. 


is forced into the wooden base. 


gear is loosely mounted on a stud that is riveted into th 
metal disk. 

The spur intermittent gears are %4- and 1-in. pitch 
diameter, 24-pitch. 

To operate, see that the “star” is at the bottom (toward 
the operator) that the long slot in the metal disk is at 
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the top, also that the cipher on the large intermittent 


gear points to the top and opposite the long slot. 

To add, place the point of a pencil in the slot opposite 
the first number to be added and turn the metal disk 
to the right (clockwise), stopping when the pencil 


reaches the star at the bottom, remove the pencil without 
moving the disk and place it in the slot Opposite the next 
number to be added, turning the disk as before and con 
tinue likewise for each of the succeeding numbers to be 
added, when the result will be found on the large 


(parts of an 


nite! 


mittent gear (inches ) and in the long slot 
Inch). 
Should it be required to subtract anvthing from this 


answer, place the pencil in the slot opposite the star and 






























































[ 05 5 iu 
a 7 ee ele 
Oo ” V4 ; x , 
_ > X ex ‘ 
g 4 - , 
oe 2 - 3 > " 
WA A r %A 64 pean “% £8 < | | 
> ~ A) 
- SS © nh * A \ 
bad Sle . 6 ~ & h y Ns ) Re , 
. Se aes : 0 ® » z > Oo ry 
vv x Ke ¥ 6 : ¢ P at 
= oe SSS UI ns 8 ¥ wer \ 
Min, $9 <“ dm Noes 3 ye | 
“4 AS » Be « ‘ o3\- 
22 = S 2 Ss’ 7 * ie . = ™ Ov als 
W/25 - > be > «y 0290 | 
> \S ws €y ‘ag\0 a 
me 28] Pes 2, VB aes 
. 7 = Sw» } 

134315 34 4a a ~ ehy pe 4 | 2 Q2bbbeo 
amn0% | 3¢7-— > ) cj 4 }—k-0.250 
4 bad a I4 [4 

ce? sin _—. } | : 
oes S| Aye Vy J 4 e [ot 0234375 
amis Weel) wt co v Mag N70 a296 | 
J. . ¢ re, oy £ m e075 
oS a a -) Ix, 
om FO Py LF 2, “Bias 
\? S &) V/@ 
gd? - om Sa 3” 2"Ge eC 2 
" Oo “s se r at /> ‘ 
» gt. FB Go Preps SSS“ 8 pai, “M97 
10) AD y oS aa 
mn) . ©<° hs ,; ate : ie _ <S ~ 
Lob F a, - 5 ae rr. Me, Vg, Ss 
. » se ¢ » & > 
yw & 4% e SAP 2 ‘) ep Ss / 
c ys t 8663 MA, 2 < 
~ ey : “4 fal eo © D ws | 
98 = © oy vy, © | 
3 Y ¢$ ‘ eco SSG Y ae i 
—a = « “J > > ; — = e on ws _ = 
. ~ oe 
| } J * n ow rr « | 7 


CALCULATOR FoR ADDING AND SuBTRACTING BINARY 
FRACTIONS 
turn the metal disk backward or counterclockwise to 
the number to be deducted and repeat this operation for 
each successive number. 

To subtract one number from another, place the pencil 
in the slot opposite the larger of the two numbers and 
turn the disk in either direction to the smaller number, 
and the result will be found in the long slot. If. however. 
it is required to subtract the larger from one plus the 
smaller number, as is often the case, put the pencil in the 
slot opposite the smaller number and turn the disk in 
either direction to the larger, the result in the long slot 
will be rendered accordingly. 

It is obvious that to multiply a number by itself any 
given number of times is the same as addition and that 
turned to the right. 


Morris H. Avery. 


the disk should lb 


Dover, N. I. 
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_ MACTIINERY BUILDINGS 
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AT TWO EXPOSITIONS ( 


SAN FRANCISCO 


1915 











| MATERIALS of CONSTRUCTION 











PILES 45,000LaFr 
LUMBER 7,500000 Bo Fr. 
Etc. 3,000,000 Ls. 

COMPOSITION ROOFING 326,000Sq.Fr. 
GLASS 106,000 Se Fr 
NAILS CARLOADS 

| Built enti of wood, being the largest 

i of mill i 

ever con- 
re structed. 
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POWER. DISTRIBUTION 
Source :Two electric -power stations 
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Machinery Buildings at Two 
Expositions 


Comparisons of fairs or expositions are difficult to 
make unless we know all of the conditions surrounding 
their planning, developing, and carrying on. But any 
comparison between the Centennial at Philadelphia in 
1876 and the eX position about to be visited by thousands 
at San Francisco is in no wise disadvantageous to the 
former. After all allowances have been made, few of us 
realize the tremendous scale on which the Centennial ex- 
position of 1876 was projected, This is particularly true 
in view of the state of the building arts and availabie ma- 
terials of construction of 40 years ago, 

To anyone interested in) machinery, the machinery 
buildings of the two expositions furnish a number of 
striking comparisons and contrasts. 

The two preceding pages give by a few illustrations and 
tabulated data a comparison of general dimensions and a 
few important features of these two great buildings. The 
Centennial Machinery Hall was a larger building, both in 
length and floor area, than the present Panama-Pacific 
Palace of Machinery. But this must not be looked upon 
as a step backward, for at Philadelphia the building de- 
voted to machinery included everything that could be 
brought under that general head. In keeping with our 
present tendency toward specialization, the exhibits at 
San France Isco have heeen divided sO that printing presse Ss, 
typewriters, and similar machines now go to the Patace 
ol Liberal Arts, while locomotives and all means of 
transportation have a building of their own. 

One of the striking contrasts between the two build- 
ings is in the materials of construction, for strange as 
it may seem, more metal was used in the Machinery Hall 
of Philadelphia 40 years ago than in the present Palace of 
Machinery in San Francisco. The two pages of illus- 
trations give a hint as to the kind and quantity of these 
materials. 

Another contrast worthy of mention lies in the provi- 
sions made for installing exhibits. In Philadelphia there 
was a total absence of crane service, not a single crane of 
any kind was used. At San Francisco there are two 30- 
ton cranes in the middle bay, with one 20-ton crane in 
each of the two principal side bays. The skids, rollers, 
and tackle of 1876 have given way to the traveling cranes 


of 1915. 
THe PALACE OF MACHINERY 


While it is unnecessary to dwell in any detail upon the 
type of construction shown by the Machinery Hall of the 
Centennial—a comparatively plain building, or series of 
buildings, so designed to avoid structural difficulties—a 
few words are surely in place in regard to the Palace of 
Machinery of the Panama-Pacific Exposition. In archi- 
tectural composition this building is Roman, the influence 
having come from a study of Roman baths and thermae. 
The decoration is classic in form, but modern in ex- 
pression and suggestive of machinery and invention. 

The principal feature is the three arched aisles, each 
75 ft. wide, 101 ft. high and extending throughout the 
entire length of 968 feet. On each side of the main 
structure there are side aisles 70 ft. wide covered with 
shed roofs 41 ft. high to the soffit of the trusses. The 
total width of the building is 367 ft. There are three 
transverse aisles of the same width as the longitudinal 
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aisles and 117 ft. high, which form the central and domi- 
nant feature of the building. 

The structure is a timber frame supporting a wall 
built of wooden studs covered with grooved wooden 
sheathing on which is laid the plaster surface, which is 
an imitation of Roman travertine and gives a suggestion 
of cream color in the vast wall surfaces. 

The sculptural features are three figures typifying the 
triumvirate of power. These are repeated in rotation at 
the tops of the 60-ft. columns flanking the entrance. 
These are called, “Electric,” “Inventive.” and “Steam.” 
Each is 16 ft. high and of a deep golden color. Electric 
power shows a man controlling a lightening belt with 
his right hand and dominating the earth under his left 
foot. Inventive power is symbolized by a heroic figure 


wearing the wreath of achievement and holding in his 
right hand a globe from which rises in flight a winged 
male figure. Steam power is typified by a man in the 
act of creating motion with the driving rod of a steam 
engine attached to a crank which gradually blends with 
the earth. 


Tue DirreReENT Metruops oF DRIVING, 
MAcHINES 


One of the very noticeable differences in the two ex- 
hibitions is the method of driving machinery. The Phila- 
delphia exhibit was driven by the famous Corliss engine 
located in the center of the main line of shafting, which 
was 352 ft. long. Crosswise of this at regular intervals 
were four lines of jacks, or auxiliary shafts, each 108 ft. 
long. These were driven from the main shaft through 6- 
ft. bevel gears. The connection from the engine to the 
main shaft was through a 30-ft. spur gear meshing with a 
10-ft. pinion; the face width was two feet. 

The jack shafts drove through 30-in. double belts eight 
overhead distributing shafts, each 658 ft. long. Seven 
of the jack-shaft pulleys were 8 ft. in diameter, and the 
eighth 9 ft. in diameter, each having a face 32 in. wide. 
The overhead pulleys were 7 ft. in diameter, with the ex- 
ception of one, which was only 4 ft. in diameter. This 
last, which was on the highest speeded distributing shaft, 
furnished power for woodworking and similar machinery. 

In contrast with these long lines of shafting and the 
thousands of feet of belting, all of the power to be used 
in the Palace of Machinery will be distributed by elec- 
trical means. The estimated requirement is for 20,000 
horsepower. 
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The United States, which produces 40 per cent. of the 
world’s coal, exports annually 27,500,000 tons, or about 5 per 
cent. of the output of last year, the total export in the fiscal 
year being valued at $86,000,000, or less than half the value 
of the coal exports of the United Kingdom and slightly less 
than those of Germany. Exports of domestic coal have 
doubled during the last decade, having increased from 8,482,- 
867 long tons in 1904 to 19,664,080 tons in 1914, the latter total 
being with one exception (1913) the largest on record. In 
addition to the exports consigned to foreign countries, domes- 
tic coal laden on vessels engaged in foreign trade for use as 
fuel amounted in 1914 to 7,811,913 tons and shipments to 
Hawaii and Porto Rico aggregated 133,501 tons, making the 
total shipments out of mainland ports 27,609,494 tons, with an 
aggregate valuation of $85,925,001. Anthracite coal supplies 
about one-third of the total exports in question, and while 
about thirty countries appear as points of destination, Canada 
is the chief foreign market, having taken in 1914 $20,500,000 
out of a little less than $21,000,000 worth exported. Bitumin- 
ous coal is exported to about 40 different countries, but 
principally to Canada, Cuba, Panama, Mexico and the West 


Indies. 
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American manufacturers and free American workmen, 
it is time for you to protest ! The first successes in the 
fight to kill efficient shop management in the United 
The ground lost must be re- 
The House of Representatives has passed 


States have been gained. 
gained at once. 
a rider in both the army and the naval appropriation 
bills, prohibiting motion study, time study, and the pay- 
ing of premium and bonus in Government shops. Though 
the immediate effect will not reach many persons, more 
ground may be gained until there is a throttling grip 
on American shop management. This must never be al- 
lowed to press home. 

On page 257 we quoted the text of the amendment to 
the army appropriation bill. A similar amendment was 
passed on Feb. 5 in the naval appropriation bill, with 
82 assenting and 21 opposed votes. 
before the Senate. 
been dropped in the Watertown and Frankford arsenals. 
At the latter place 300 employees protested. 

Do not look upon this matter as merely a local issue 
or one that applies to the few Government shops only. 


These bills are now 
Already the payment of bonus has 


If these amendments become law, it is easy to see what 
the next step will be. Agitation and effort will at once 
be put forth to apply the same restrictions to every arti- 
cle made for the Government by private manufacturers 
this was the exact procedure followed with the eight- 
hour law. If these amendments are not killed in the 
Senate, an immediate blow will be landed upon the effi- 
ciency and effectiveness of our arsenals and navy yards, 
and the breach will be opened through which modern 
manufacturing methods may be prohibited on all articles 
purchased by the United States Government. 

The only safe thing to do is to kill these amendments 
in the Senate. We appeal to every manufacturer and 
workman to do his share. 

& 
The Need of Accurate Records 
of Expositions 


Anyone who has had occasion to look for detailed in 
formation regarding exhibits of machinery at the various 
expositions must have been impressed with the lack of 
attention which has been given to this very important 
point. 
be its educational value, there seems little excuse for such 


Assuming one of the objects of an exposition to 


oversight. 

This is perhaps more excusable in the case of the Cen 
tennial than in that of expositions of a more recent year, 
No one 


who has not attempted to search for definite data regard- 


but it is no less exasperating on that account. 


ing some of the machines exhibited can appreciate the 
difficulties encountered ly reason of not having a com- 
plete and accurate record. 

Apparently one difficulty has been that a single indi- 
vidual has attempted to write the entire history, instead 
of dividing it into sections and putting an expert in charge 
of each. 


Otherwise, it is impossible to secure satisfactory 
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ennnnnny nnanneNtt tas 


details in line except the one or two in which the 


any 
compiler has specialized. 

Another difficulty has 
money-making history or catalog. 


been the desire to publish i 
Whether or not this is 
possible is an open question, but the cost of a representa 
tive catalog or history might well be made a part of the 
ceneral expense and any revenue from its sale counted as 
so much clear on the credit side. It can hardly be called 
an unwarranted expense to devote a few thousand dollars 
to publishing an adequate record of an exposition which 
has cost millions. In this way only can its fullest educa 
tional value be secured. 

There is no for the publication of any se 


called 


ooze leather. 


necessity 
and bound in 
But there is 


to posterity 


edition de luxe, on vellum paper 


That is sheer waste of money. 
a crying need for a history which will give 
an accurate account of the essentials of the 
hibits 


latives abounding in too many attempts of this kind. 


many eX- 
a record which is unembellished with the super 
The 
seeker after knowledge is much more interested in know 
ing whether a planer had flat or V-ways than in the fact 
that it was awarded a special medal for the completeness 
of the exhibit and the quality of the finish of the painted 
surfaces, 

It is to be hoped that the management of the Panama 
Vacific Exposition will see that a fitting record is made 
this not 


of the exhibits in each department. It owes 


only to posterity, but to itself. 


Poor Packing for Export 


The best kind of evidence that American mac hinery ts 


poorly packed for export shipment Is given on page 2% 
Naval Constructor Furer is in charge of the installation o! 
the machinery at the large naval station at Pearl Harbor, 
He has received several thousand packages of 


Ilis 


photographs here reproduced show a variety of kinds of 


llawail. 
machinery, most of them from the United States. 


poor packing. 

A helpful part of his article is the nine rules for pack- 
ing that he has prepared for the guidance of the American 
machinery exporter. 

All that he 
manufacturers is amply seconded by reports from Duncan 
Ilood, the sper ial representative of the American Ma- 
CHINIST South America. Mr. ILood that 


manufacturers must take better care in preparing ma- 


writes about the negligence of American 


now 1n urges 


chines for shipment, if they hope to gain and keep a 
proper foothold in South American markets. 

The AmericaAN Macuintist feels compelled to lay ex 
treme emphasis on this old complaint, because of a pub 
lished statement credited to J. A. Massel, the commer: ial 
agent of the Department of Commerce, who recently 
sailed for South America to Investigate 


His statement is: 


markets for ma 
chinery, including machine tools, 


familiar with machinery 
well, I 


American 


in general and the export 
pleasure that the criticism 


packed for export, 


Being 


business as noticed with 


of the way machinery is being 
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especially the South and Central American countries, abso- 


lutely innot be applied to the machine-tool industry No 
machine could be packed any better for export than it Is 

etually done by the machine-tool builders 
Shipping to Hawati can be no more havardous than 
South America. Constructor Furer shows 


Hippie to 


, . } 
fhe condition ob machmeryv as lhe has actually received if 


Vly Llood. 
American ports, ts all 
indicates that Mr. Massel has 


from his present, first-hand contact with South 


Suppo! that he says This evi 
lence been altogether too 
reassuring in his superlative statement. 


Industrial Leadership 


address delive red hefore the Amer- 


I. L. 


Caantt, in an 


ican Keonomics Association, presented in a clear, con 
incing manner several features of industrial manage 
ment that, so far as we know, have never before received 
public attention, This address was i the nature of a 
discussion of a paper, presented by Prof, Jones, on “Gen 


ral Principles of Administration. 


Mr. Gantt, in pointing out the extreme importance ol 
the original paper, summarized the conclusions as fol- 
lows: 

(1) Hie [Prof Jones] has de monstrated the fact that such 
reneral principles exi 

(2) Hie ha emph ized the great importance of indus- 


publicl received the 


nevet 


trial leadership, a 


attention which it deserve 
(3 Hie ha urged the teache of economie and the busi 
ne adi strations to regard the industrial manager not only 
i rule of matte and foree but a a leade of men 
A reason for the lac of attention that has been given 
to industrial leadership in the past may be found in the 
fact that in many cases accidental conditions have been 
effective In promoting the financial success of 


quite a 
industrial enterprises, Su conditions or opportunities, 


however. are no longer numerous, and a study of indus 


trial leadership is forced upon u 

In seeking for facts from which to develop the prin 
ciples of leadership, it is but natural to turn to war, for 
in that field we have more exact information than in 


other. Mr. 
hook, “Stonewall Jackson and the American 
The first is credited to Napoleon 


fn 
Hlenderson’s 


Civil War.” 


Gantt quotes two paragraphs from Col. 


In war me e nothing it is the man who is everything 
The general i the head, the whole of an ari It was not the 
Roman army that conquered Gaul, but Cresar; it wa not the 
Carthaginian arm that made Rome tremble it he gates, but 
Hannibal it was not the Macedonian army that reached the 
Indu but Alexander; it w not the French arm that carried 
the war to the Weser and the li but Turenne it was not 
the Prussian arn which for several vears defended Prussia 
igainst the three greatest powers of Europe, but Frederick the 
Great 

The second quotation from Col. Henderson is 

Even a professional army of long standing and old tra 


soone! 


its character 
him the 


ditions is what its commander makes it 


or later becomes the reflex of his own from otlicers 


take their tone; his energy or his inactivity, his firmness o1 
his vacillation, are rapidl communicated even to the lowe 
ranks; and so far-reaching is the influence of the leader, that 
those who record his campaign concern themselves but littl 
as a rule, with the men who followed him The history of 
famous armies is the histo: of great generals, for no army 
has ever achieved great feats unless it has been well com- 
manded If the general be second-rate, the army also will 


be second-rate. 


The historian who presented the first quotation stated 
that Napoleon reiterated a truth confirmed by the ex 
that a 


perience of successive aves, wise direction as of 


more avail than overwhelming numbers, sound strateqy 


fhan the most pe rfect armaments. Mr. Gantt paraplirases 
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this for industry, as a wise polve y is of more avail than a 
large plant, good management than pe rfect equipment, 
Continuing, he sharply the between 
autocratic rule and democratic rule in industry. The 
widespread belief that autocracy may be the final stage 
Paralleling political and in 


draws contrast 


ol industry Is a fallacy. 
dustrial development, it is pointed out that our forefathers 
discarded the autocracy of Europe for the democracy ot 
this country, believing that the latter was a step beyond 
the 


try 


seems sensible to believe that in indus 


least 


former, lt 
a democratic form of administration is at one 
step beyond the autocratic. 

In conclusion, Mr. Gantt points out another similarity 


between war and industry in that the responsible leaders 


n both fields are often hampered : 
that the must 


diplomacy sO in 


nobody denies military arm 


the 
must 


Just as in war 
industry the 


be subordinate to aims o 


factory manawet serve in the needs of the financier 


as in war it is a mistake for the diplomat to undertake the 


control of the armies in the field, so in industry it often pro 
duces most detrimental results when the financier undertakes 
the extensive duties of the manage It is my belief that 
much of our inefficiency and many of our most serious indus 
trial troubles are due to this very thing 


We cannot fail to be grateful for thus having our at 
the 


Once they are recognized we 


tention directed to some of basic things in regard 


to leadership. can begin 


to train and select men for such industrial duties. 


Who Buys Machine Tools? 


Who buys machine tools? The answer to this question 
is not quite so obvious as it may seem at first sight. O; 
course, machine tools are usually sold to machine shops, 
the 


or whoever combines that function with some other 


and order is commonly signed by the purchasing 
avent, 
whose name 


duty. But it is seldom that the functionary 


is at the bottom of the order blank is the man who decide 


and not always can the salesman get a chance to talk with 
the man who needs information to decide intelligently be 
tween different makes of tools. 

To the purchasing agent a lathe is a lathe and a miller, 


When he finds 


name and nominal capa It\ offered at varying prices, th 


a miller, bids for machines of the san 
high st of which is three time the lowest, he begins TO SUS 
pect that there is something about the machine-tool busi 
Very possibly het 
So he calls in the 


foreman of the department in 


ness which he does not understand. 


vlad that he does not understand it. 


superintendent and the 
if the shop is run from tlh 
the 


and make up or approve the operation sheets. 


which it Is to he usec or, 


drafting room, he calls in men who do the routing 

Hlow are these men to make the proper choice if they 
do not read a technical journal? Probably from exper 
One man had an X.Y. Z. Co.’s lathe 10 years ago 
and it was no good—he won't advise buying one of them 
There is no one to tell him that the X. Y. Z. Co. 
while the shop that built 


the lathe which he does recommend, because he has one 


how, 


has been entirely reorganized, 


purchased 25 years ago that suits him, has gone to the 
dogs from a mechanical viewpoint. 


This is not overdrawn. The real customers for machine 


tools are the foremen and the superintendents in_ the 


shops, most of whom have little interest in machine tools 


except as users. If these men subscribe to a machine 


tool journal then they have been properly primed for 


their work. 
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the speed changes by the controller give 60 faceplate 
speeds, varying from 12 to 350 r.p.m. The motor ts 
drum-type switch 
A dynamic brake is 
The mounting 


started, stopped and reversed by a 
mounted at the head end of the bed. 
provided for instantly stopping the work. 
of the pinion driving the main faceplate gear in the head- 
stock is designed to eliminate any tendency of the resist- 
ance of the cut or of the power applied to this pinion to 
lift the main spindle in its bearings; also the main spin- 
dle caps are relieved of the upward thrust due to the cut. 

The faceplate is removable permitting the rapid inter- 
ehange of faceplate and chuck. All bearings in the head- 
stock are bronze lined, the shafts and spindles being ac- 
curately ground to size. All the bearings and gears in 
headstock are entirely inclosed and oiled continuously 
from a tank in the head, which is kept filled by a geared 
pump drawing oil from a tank under the head, into which 
all surplus oil drains and is filtered before use again. 
The main spindle thrust bearing is self-oiling. 

The carriage is fitted with flat tracks bearing the entire 
width. The tool rest is of the compound swiveling type. 
The tool has both hand and power longitudinal and cross 
feed in either direction. The feed changes are effected 
by a quick-change gear mechanism operated by one han- 
dle. This lathe is made in 20- and 24-in. sizes. 

The third illustration shows a heavy 36-in. lathe for 
rough- and finish-boring of projectiles from 6 to 14 in. 
in diameter. 

The headstock is of especially heavy box construction. 
It is extremely long, -7 ft. 5 in. on the bed, furnishing a 
rigid support for the spindle, gearing and motor. <A 
further idea of the enormous proportions of the head can 
be gained from the size of the front spindle bearing 
in. long. The main 
vari- 


which is 8 in. in diameter and 23 
spindle is driven by a 35-hp. direct-connected, 
able-speed motor mounted on the headstock, through 
gearing which gives three mechanical changes of speed 
controlled by convenient handwheels. The gearing in 
conjunction with the speed variation of the motor by the 
controller gives about 60 faceplate speeds, varying from 
2% to 77 rp.m. By means of a handle adjustably 
mounted on the bed, the faceplate may be started, stopped, 
reversed, or any of the different motor speeds obtained, 
without requiring the operator to leave his position at the 
boring tool. 

The boring tailstock is fitted with a square boring ram 
The feed for 
the ram is from a shaft running from the head along the 
back side of the bed. The feed is through rack, gear, pin- 
ion, and worm gear designed to give smooth motion. The 
feed is started and stopped and the ram reversed by large 


of forged steel and of large cross-section. 


hand spiders. Eight feeds are provided, varying from 
0.005 to 0.030 in. per revolution of the faceplate. Four 


of these feeds are obtained by a positive clutch mechanism 
without change of gears, the changes being made by two 
levers on the front side of the tailstock and traveling with 
it. The remaining four feeds are obtained by one change 
of gears at the head end. The boring bar has a continu- 
ous feed of not less than 48 in. without the resetting of 
the tailstock. 

A support which slides with the tailstock on the bed 
is provided for the boring ram. This supports the ram 
near the end carrying the tools and tends to prevent vibra- 
The steadyrest is designed to take from 6 to 20 in. 


tion. 
in diameter. 


It is of box section, with four large jaws. 
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Multiple Bevel-Gear Roughing 
Shaper 


In the illustration is shown a multiple bevel-gear 
roughing shaper recently developed by Gould & Eber- 
hardt, Newark, N. J. 

The shaper has been modified to permit one or two 
bevel-gear blanks being held at the proper angle and in- 
dexed at every return stroke of the ram, while the shaper 
head is automatically fed down at each stroke until the 
proper depth is reached. The feed is then automatically 
thrown out and the blanks removed. 

X special feature of this machine is the style of head, 
which has been designed with a cam-feed arrangement. 
The feed screw has and the cutting 
strains are thereby more rigidly controlled by the cam- 


been eliminated 


feed construction. This construction is designed to allow 
the amount of feed to be varied according to the location 
of the cutting tool in the gear blank. Accordingly, when 
the cutting tool is just entering the blank, the feed is 

















MULTIPLE BEVEL-GEAR ROUGHING SHAPER 


greatest, and as the tool gradually feeds deeper into the 
blank, the feed is decreased. 

The main lever arm is designed according to the first 
order of levers instead of the third order. The lever link 
is located on the top of the lever to take up the lost 
motion incident to operating the ram. The regular cross- 
head slide and table have been removed and a special work- 
head with an indexing mechanism has been substituted. 
This work-head may be arranged to cut one or two gears 
at a time up to the capacity of the machine, with suit- 
able means for holding the blanks rigidly and lubricating 
the tools. 

The indexing of the blank from one tooth to the next 
consecutive tooth takes place at every return stroke of 
the ram, that is, when the tool is clear of the work and 
is therefore positively controlled by the reciprocating of 
the ram. After the indexing has taken place and before 
the tool engages the work, means are provided to lock the 
work spindles, so that the blank is securely held while 
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under cut. As the ram returns and the tool is out of 
the cut, the automatic vertical feed to the head takes plac e 
and so continues to operate until the feed cam has made 
one revolution and come to the point where the feed 
started. The head then jumps out of the cut and is 
ready to start on another set of blanks. 

The machine is driven by a single-pulley drive and 
makes 100 cutting strokes per minute. 


Solid Three-Bit Screwdriver 


The type of screwdriver shown, by reason of the solid 
side bit on each side, is especially adapted for use in out 
of-the-way places. These bits permit the driver to be used 
inside and outside, over and under, in between and off- 
set. The main bit makes it available for regular work. 














Sotip THREE-Brir SCREWDRIVER 


This type of screwdriver is the latest addition to the 
line made by the H. D. Smith & Co., Plantsville, Conn. 
In general construction it follows their standard line pre- 
viously described in these columns, 

& 

Rivet-Spinning Machine for 

Stove Work 


This machine was designed for spinning down the rivet 
heads on stove drums, bodies and other parts. 
spinning spindle has no vertical movement, the work be- 
ing pressed up to it by means of a foot treadle. This 
leaves the operator’s two hands free to manipulate the 
work. 

















RIVET-SPINNING MACHINE For Stove WorkK 


lhe 
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The spindle-driving belt 


1 9 
Is Guarded so as to 


fere with the work in any way. The table is easily set at 
the required height by means of the handwheel, which 
operates the vertical screw through bevel gears. Several 


holes in the treacle levers make it possible to set the foot 


treadle to suit the operator. The throat is 24 in. de 
the height of the spindle, including the tool, 12 in. : 
regular size of table, 12x16 in., with a height adjustment 
of 8 in.:; the total height of the ma hine, 5 ft.: the size ol 
belt, 2% in.: the spindle speed, 600 r.p.m. 5 the tloo 
space covered, 2x3 ft.: and the weight, 800 Ib. 

This machine is made by the Fred J. Swaine Man 
facturing Co., St. Louis, Mo., and is regularly furnished 


with three sets of spinning tools for differently shaped 


rivet heads, 


= 
Ye 


Portable Automobile-Cylinder 


Grinder 
The machine illustrated was designed principally for 


use in garages and job shops for the regrinding of auto 
mobile cylinders. The grinder Is shown bolted lo a pair 
of cylinders, one of which is cut away to show the posi- 
tion of the grinding wheel and other parts. 

In setting, 
This base is then laid on the cylinder flanges and 


the machine is detached from the flanged 


base. 

















PorTABLE AUTOMOBILE-CYLINDER GRINDER 


md by inserting the 


centered over the evlinder to be grov 


beveled plug shown at the lower right of the cylinders, 


The straight part of this plug accurately fits into the 
center hole of the flanged machine base and the beveled 
end rests in the end of the cylinder, automatically cente: 
bolted fast to 
the machine is set on the base, 


The grinding 


nye the base, which Is then the evlinder 
flange, Next 
into which it fits, and is locked in place. 


spindle is carried in a sleeve which is eccentric to the 


as shown. 


main bar; this permits the necessary adjustment and the 
cylinders, 


sizes of 


grinding of different 
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\ \(;-hp. motor 1s flexibly coupled to 
the erinding spindle. This motor 
drives the grinding wheel at a_peri- 
pheral speed of about 5800 ft. Power 
for the feeding and bar-rotating move- 
ments is obtained from a jy-hp. hori- 
zontal motor. After a cut has been 
taken the clutch may be thrown out and 
the bar quickly run up by means of the 


small crank handle. The bar makes 1% 
a ¢< 


r.p.m. and feeds down from 1 to 2 In. 


per minute, 


The herht ot the machine ovel all 
is 40 in. and it weighs 110 Ib. It is 
made by Boxill & Bruel, 112 1. 4th St., 


Cinemnati, Ohio 


Cs > 7 7 © = 
llorizontal Hydraulic | 











. & oo : 
Forcing Press 

This hydraulic forcing press is of a 

convenient size Tor man shop uses, 


The bed is made from two structural-steel channels, and 


the evlinder is also of steel. The pressure capacity s 
35 tons, obtained from a hvdraulie accumulator or from 
a2 pump separate from the press. The table is 18 in. 


, 


wide and 62 in. long. The ram is 6 in. in diameter and 


-_— 4 
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35-Ton Tlortzontant Hyprauciic Forcing Press 


has a stroke of 15 \ weighted pull-back returns the 
ram » the start! HoOsITION. The total leneth of the 
machine over all is 8 ft. 7 in. This press is made by the 


Mvdraulic Press Manufacturing Co.. Mt. Gilead, Ohio. 


Am Interesting Automatic 
Screw-Machine Job 


At first sight a piece of work of the character shown in 


Fig. 1 looks like a simple automatic serew-machine job, 


ip properly, it becomes 


but when a machine is not fitted 


] 
if 


more or rf ss lithic u 


Mol f es A 
~—__,/ | 


zr 
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hig. 1. AUTOMATIC Screw-MACHINE JOR 


In Figs. 2 and 3 a Cleveland automatic is show! 
equipped for this job. A rather ingenious way of produc- 
ing the taper was used. The work was a talking-ma 


chine winding crankshaft 137% in. in length. At A in 


Fie. 2. Tarerep Suarr Jon on AuTtomMaAtTIC Screw MACHINE 


Kie. 2 the finished shaft is shown reac) to be separated 
from the bar. he first operation is to gage to length. 
using reguial double-stock feed cams, the first and second 
| respectively. The milling slide 


feeds perme a and ay) 


B moves up until the stock feed through the bushing (C. 


] 
e In., 


the gage stop ) swinging down at the same time. Aftet 
gaging to length, the chuck closes, the gage stop swings 
up and the slide B advances until the taper turning cutte 
FE is in proper position, when the taper guide F, Fig. 5, 
engages the roller on the taper tool slide G, causing the 
tool to sink into the stock where the taper starts. 

When the taper cut is about half completed, the end 
of the stock reaches the roller rest-box mill //7 and is 
secured to the milling slide B by the bracket A. This mil! 
completes the part where the wood handle is mounted on 
the crank, at the same time finishing the taper. The 














Fig. 5. Controt Features ror AuTOoMATIC ScREW- 
MACHINE JOB 


slide B then move back and the cross-slide lL moves 
toward the work, bringing the undercutting tool M into 
operation while the work is still supported by bushings C, 
Fig. 3. After undercutting, the cut-off tool V, Fig. ?. 
separates the work from the bar. 

The oiling device FR, fitted with the three jets S, oils 
the bushing C, taper turning the cutter F and the box 
mill 47. The oil supply is furnished from a pump by the 
flexible tube 7. 
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Machining Turbine Rotor Rings 


A short time ago the W. B. 
Louis, Mo., had a number of turbine rings to machine like 
those shown in Fig. 1. The turning of the rings was a 


the cutting of the 


Knight Machinery Co., St 


simple matter, but steam pockets re- 
quired special equipment. The work was done on the 


drilling a 


machine shown in Fig. 2, which is one of the 


milling machines made by the co 


og pany. 
he rings were set into a grooved holder and clamped to 
as shown. The cutting was done wit! 


observed that the « 


the rotary table 
single-point tool A. It will be 


of the pockets does not allow the tool to make a co 


plete circle after the cut, and that the cutter must bh 


lifted enough to clear the rest of the ring as soon as thi 


actual cutting is done. This was accomplished b 


ing a cam under the sleeve at #, so that the spindle w 


given an up-al down motion, similar to that of a slott 


as it rotated. The spindle was fed down, by means of thi 


handwheel C, until it jammed on the stop collars D. After 





a, 


‘4 . , 
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MaAcuHINeE on Wuicu THE WorkK 
Was DoNnE 
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the eutter had been fed down as far as it would o, 


Was run up again and the ring u dexed by means of the 


eraduations on the rotarv tabl Two settings for each 
, : 
OWT 


ring were required to cut the curves 
International Engineering 


Congress 


T) te ! s ‘ I I ( 
css t¢ | t le = I I ? = | 
reporte we S N “ | t 
ng re ilt re or 
I el is ble to t « ! 
t orts OV ! pl ‘ \ ind 
tril ed by Lut l | rent 
tries TI or ! \ t ter t 
ope d cl e! tho tic fre t! 
ountt es nve ‘ ! I I I ly ! 
ess t n or it y 7 
The pape! ul \ ad their chat 
ter gives th f hi t proces WW 
torn i most port ‘ lle ‘ ‘ ! data i 
broad n detai l ‘ I r ‘ ‘ ine rit 


invitations té¢ 1 ott l t< 
sions of the c« r I onsi rat 
body of s h d \ 


nw 

( J Weetse or riy i PrP 4 I isl 
Machi Tox co ! bee mi i «ait 
tor « the | Stor lDrop | ! ‘ Spr eld. M 

(jeorge I R ! t ne el e Oliver Ma 
chinery Co., Grand Rapis \ | ‘ ned t icecept a 
Similar pe tion h tl Gl I H | Sere ( 

\ I R el t, for erly \ e-pl ent i) W hit wn 
& Barne Manu tu ( \ ( ‘ | ected 
president, ‘ ! ' _ retire 

( ( H h |} ! tr ‘ t N | i" 
Marme« o I pe ! bee é oO 
ciated \ t the St el r ¢ t . } ad, Ind 

\\ r Bb. ¢ ! ‘ resident « he 
Nil Be é t-I'« ( Ne \ \ ! n in 
order to enter tl ! o 
ciated with tl fir ( J | \l X « 

Clifto I ve ! ‘ t} 
Reeves-Cubbet hut l J } } n 
pointed a member ¢ t ! I \r on by 
Secretary Wilso ( t 1) el ‘ l bor 

This is the ft t ‘ il ‘ 
have bee exte l ‘ t ny ! 
lect should be f ind in e@N t Ly pe ! vVariou quart 
ers experts began to asl wl ‘ t ‘ ild not 1} 
dome to standardize the patte the ye \t 
the instance of He Ss Wellcome the i i ‘ of t VW 1] 
come Bureau of Scientific Researct l l 
formed, the names of me ber of whicl how t once that the 
matter is regarded as of first mport ! those most i! 
timatelv connected with the welfare of the wounded soldier 
This commission will f t and foremost act as a judging com 
mittee for the award of prizes of the value of $10,000 pro 
vided by the Bureau These l vA ire offered for the best 


designs of an ambulance-bod which shall fit a standard-pat 


tern motor-chassis for field motor-ambulances The last day 
for the receipt of competing designs is June 30, 1915 It is 
hoped that the competition will bring na number of ingeni 
ous designs, from which the eal field-ambulance body will 
be evolved Probabl 1ddition to one design of special ex 
cellence, there will he ubmittec various ingenious suewes 


tions which may be incorporated in the pattern design 1D 
proved by the commission For these, a portion of the prize- 
money has been set apart The first prize is $5000, the se« 
ond, $2500, and the third, $1500 All details of conditions may 


Ambulance 


Square 


from the Se« Construction 
nrietta London, 
open to citizens of all nations. 


be obtained retary, the 
Commission, 10 He 


Ww The competition is 


Street, Cavendish 
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An increase in the unfilled orders of the 


DUQUUUUNOUOEELUEEATUCPEUDAUEUAUAL EAU EEUU EE ATEN 


United States Steel 


Corporation of about four hundred thousand tons in January 


indicates the recuperation of trade. The unfilled 


the books of this interest are nearly a million 


than at the end of December and are even larger 
e the war broke out. Copper 


end of July—just befor 





orders 
tons greater 


than at 





on 


the 


is again 


higher, and spelter is selling at the highest figure since 1907. 
Increased activity is noted among the shipbuilding plants. 
PIG TRON—Quotations were current as follows, at the 
points and times indicated: 
Feb. 11, Jan. 15, Feb. 5, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.50 $ 9.50 $106.75 
No. 2X Northern Foundry, New York. 14.25 14.25 14.25 
No. 2 Northern Foundry, ¢ *hicago... 13.00 13.00 13.50 
Bessemer, Pittsburgh... 14.55 14.70 15.90 
Basic, Pittsburgh........ 13.45 13.45 13.65 
MISCELLANEOUS METALS—NEW YORK 
Feb. 11, Jan. 15, Feb. 5, 
1915 1915 1914 
—Cents per pound —_-—-——_—— 
Copper, electrolytic (carload lots). . 14.87} 13.75 14.75 
Tin.. 35.87} 33.50 39.00 
Lead 3.80 3.90 4.¢ 
Spe Iter 8.50 6.05 
Copper shee ts, base 19.75 18. 50 
Copper wee (carload lots). 15.50 14.25 
Brass rods, base ; 16.50 13.00 
Brass pipe, base....... 17.50 16.50 
Brass sheets. 16.75 13.25 
Solder $ and : (case lots). 24.50 22.00 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


SE Pe Ee TTT 
No. 26 Black.. ay 
Nos. 22 and 24 Black.. 

Nos. 18 and 20 Black.. 

No. 16 Black.. : 

No. 14 Black... . 

No. 12 Black.. 

No. 28 Galvanized 

No, 26 Galvanized 

No. 24 Galvanized 


STEEL SHAPES FROM 


Steel angle s base... ae 


Steel T’s base....... 
Machinery steel (besse mer).. 


ALUMINUM—Ingot 


ANTIMONY—Prices 
in New York: Hallets’, 
l4 tec. 

CHEMICALS—Sal s« 


100 1lb., in lots of less 


Feb. 11, | Jan. 15, 
1915 | 1915 





ewdus 2.60 2.60 
2.50 2.50 
2.45 2.45 
aeace 2.40 2 
2.35 2 
2.25 2 
2.20 2 
3.65 3 
3.35 3.20 
3.20 3.05 


Cents per pound— 
| 





| Feb. 5, 
1914 
2.75 
2.65 
2.60 
2.55 
2.45 
2.35 
2.30 
4.05 
3.45 
3.30 


JOBBERS'’ WAREHOUSE, NEW YORK 


Feb. 11, | Jan. 15, Feb. 5, 
1915 | 1915 | 1914 
Cents per pound —— TT} 
baits 1.85 1.85 1.95 
1.90 1.90 2.10 
1.80 1.50 2.05 


metal for casting is held at 18%@ 
19%c., while sheet aluminum sells at 28c. 


are steady as follows, 


»da in lots of 20 bbl. sells 
the price is proportionately 


15%c.; Cookson’s, 16%c.; other 


per pound 


at 60c. 


brands, 


per 


higher. 


Caustic soda is quoted at 3c. per lb. Cyanide mixture in lots of 


50 lb. is quoted at 19c. 


per Ib. 


OILS—Steam cylinder oil sells at 35c. per gal. 
at 36.5c. 


lots, New York. Cottonseed (crude) is quoted 


gal. f.o.b. mill. Prime Winter Lard oil sells at 85c. 
five bbl. lots; Extra No. 1 at 62@64c. Linseed oil at 


per gal. 
MACHINE BOLTS 
60% off the list price, 


and large orders, generous 


WELDING WIRE— 
change in the market, 


% {I and 1" seec 
Me 8e8 

FE a er ee 
4 eseeeeereeeeeeeeeeeeee 
oe, we BO Gs cawex ends 
 & NA er 
No. 20 


SEAMLESS DRAWN 
lowing prices are quote 
in cents per pound: 


Diameter, — —Cents 
Ir Brass ( 

} 17.50 

l 17.50 

1} 17.50 

1} 17.50 

2 17.50 

2} 17.50 

3 17.50 


in five 


per gz 


During the week there has bee 
prices being quoted as follows: 


TU BING—(Tron Pipe Size 
d from jobbers warehouse, 


— Diameter 
‘opper In. Brass 
21.5 3} 19.00 
21.5 i 19.50 
21.5 4} 20.50 
21.5 5 21.50 
21.5 6 24 50 
21.5 7 26.59 
21.5 S 28.50 


ul. 


— These are quoted to consumers 
but in the case of steady 
concessions are made, 


n 


bbl. 


per 
in 


52@53c 


at 


customers 


no 


Cents per 
Pound 


0. 
0. 
0. 
0. 
0. 
ces 0 
<a a 
0 


OF 


07 
OSS 


’ 


095 


.1¢ 


16 


s)—The 


New 


Cents 


Y« 


.20 


fol- 
ork, 


Copper 


22.5 


tototonor 
Foie we 


gots 


0 
0 
0 
0 
0 
0 
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Se ee ae 


Prices--Materials and Supplies | 


PUNASOVUUONUUODOOALD OOTY OSUELA EEUU EEUU DEG TUNA 





COLD DRAWN STEEL TUBING—The following papeee are 
net per ft. in cents from jobber’s warehouse New Yor 





Thickness of - ——Outside Diameter in Inches————— 
Wall, B.W.G i i i : : I 1 i 


29 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
18 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
11 . 16.83 20.09 23.52 26.79 32.85 


DRILL ROD—This ty to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 


grade, 25% off. 
At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 


— Prices in Cents per Pound——— 

First Second Third 

Size, In. Grade Grade Grade 

#2 to 1} Ss 37.50 30.00 17.50 
# to iiwane : 41.25 33.00 19.25 
ts to }in..... aaa 45.00 36.00 21.00 
0 toe on . oe 56.25 45.00 26.25 
0.125 to 0.270. we 62.25 49 80 29.05 
0.202 to 0.120... 67.50 54.00 31.50 


SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3 base. In small lots quotations are made at $3.75 and $4. 


STANDARD PIPE—Discounts have been revised, making 
net prices lower. Revised discounts applying to standard 
lists are as follows: 


Black Galvanized 


4- to 2-in. steel, bute welded... adden seeaaconh 81% 2 
a to 6-in. steel. lap welded. . ‘ 80% 724% 
- to 12-in. steel, lap welded. 77% 664% 


At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows: 


————Cents——_——~. ——— Cents—_——. 

Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
}-in 2.20 3.15 5-in 29.60 42.20 
l-in 3.24 4.67 6-in. 38.40 54.60 
1}-in, 4.38 6.30 7-in. 55.00 80.00 
1}-in §.25 7.55 8-in. 57.50 84.00 
2-in 7.05 10.15 9-in. 79.50 $1.16 
2}-in. 11.70 16.70 10-in. 95.00 $1.38 
3-in. 15.25 21.80 11-in. $1.06 $1.55 
{-in. 21.80 31.00 12-in. $1.17 $1.70 


STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100 lb. lots, New 
York: 


Diameter, Diametet, Diameter, 
In Per 100 Lb In. Per 100 Lb In Per 100 Lb. 
u $4.10 i $2.60 4} $3.00 
; 3.60 3e5 2.60 5t 3.10 
vs 3.00 34 2.75 23 3.35 
; 2.80 35 2.85 6h 3.60 
° 2.70 4} 2.90 63 3.85 


MONEL METAL-—-The following prices are net per Ib. 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 





———Cents per Pound 


10,000 Lb 2000 Lb 500 Lb Less than 
Size, In. and Over and Over’ and Over 500 Lb 
¥ to 24.75 25.75 26.25 27.25 
ito lj 24.00 25.25 25.75 26.75 
14} to 2] 25.00 26.25 26.75 27.75 
2H to 4..... 26.75 27.25 27.50 28.50 
HOT ROLLED FLATS 
————W idth in Inches 
Thickness, In. hto l 1} to 2} 2j to 6 
to * 29 00 28.00 
b to | 28.00 27.00 26.00 
lye to 2 26.00 25.060 


TOOL STEEL—(Third Grade)—Rounds, squares and octa- 
gons are quoted at the following net prices per pound, in 
lots of 100 lb., jobber’s warehouse, New York. (% to 2 in. 
base): 





Size, In Cents per Lb Size, In Cents per Lb. 
ty 30.00 G 14.00 
* 22.00 i 13.00 
2, 17.00 a 13.00 
} 15 00 I 12.50 





a 
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Some Special Operations for Making 
Mack Trucks 





EDIrrORTAL CORRESPONDENCI 
\y : a a lhe jig used for machining the large hole in the emer 
S OPSIS ig used for machinu ti . : ; ’ 
YNOPSI In the jig used for machining veney brake shoe, Fig. 1, is shown in Figs. 2 and 2-A. 


brake shoes, lhe casting is located va LV -hloc j SO 
that the hole be ing drilled is central with the boss. 
This hole and a flat-milled surface are later used 


to locale the shoe when drilling the 24 rivet holes 
jor holding the lining. 
differential CaN, ! 
utilize d as locating surfaces. The Nf hole S are atte r 
locate thie 


nieanus of a har during the straddle -milling opera- 


Wh ili drilling the spidle r 


holes in the blocks are aqain 


casting by 


ward en ployed lo hold and 


lion, 





The tools shown are used by the International Motor 


Co., Mack Branch, Allentown, Penn., in some of the spe 


cial operations incident to making automobile trucks. The 


tools are of recent design but have been thoroughly tested 


The casting, which has previously been machined on its 
outer periphery, is located in the jig by means of a 
V-block. The latch A 


B forces the casting hack into the b 


is then swung over and the 
} 


scTeW 
ock. The two screws 
(’ are then tightened on the casting to hold it against ar 
stresses that may set up in the subsequent machining 


operations, 


The hole drilled is 1 in. in diameter, but is after 
ward reamed to 114 i Bushings at D serve to guide 
the tools 

Drinting True River tloues 

When drilling the rivet holes used to attach the lining 

to the brake shoe, the jig shown in Figs. 3 and 3-A 


is used. 




















Jig ror LArGre Hote in Brak! 














SHO! Fie, 3. J 





ror Dritting River HoLes 














Fic. 5. Driti Jia ror Bout Kia. 6. 


Howes 


Dritt Jia ror SPIDER Fic. 7. 
HoLes DIFFERI 


MILLING FIXTURE FOR 
NTIAL CAs! 
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The casting has been parted in two segments and had oe : : we 
the surfaces where the expander cam operates machined = - in - re 2s 
In a previous operation. These surfaces are used for lo £S is sili 
cating the casting, a pin fitting at A and a flattened “« ’ 77% SSR Fak 
stud at B. The « lamps C are tightened to hold the seg >t. i“ —_— - 
ments against the locating pins, while the clamp D . NARMS Ss oem mma 
presses them back into the jig. : i - a : : ot - 
The jig is fitted with a plunger / which indicates . i - , 
the positions by means of the notches in the drum F. A = 3 = i 
spring under the pin @ forces and holds the plunger i ; 
contact with the drum. When the operator desires to = = =~ one we =. Ros Set 
move to a new position the drum carrying the casting, é a cae 
the handle // is forced down. This draws out the - .™. rn ou yyy? ae 
plunger, and the drum may then be revolved to any othe: 2 REE < ; : a 


desired position. A plate J carries the bushings to guid 
the drills. = AUSESINNN nee ae cs sense So ennee 








In this operation twenty-four .-in. holes are drilled. EF Ree eeeene ais 
The jig used when drilling the bolt holes in the two ‘os te 
members of the differential case, Fig. 4, is shown in Fig. oe See = =a 
5 and 5-A. This jig is made with a recess on one side | ie ii 7 
and a register on the other, which fit the male and femal i= : ) 
surfaces of the two castings. It is located on the castings so tS Ewe ee SESS : Sm ates 
that the holes will be machined in the center of the bosses : S : 
Eight %-in. holes are then spot-drilled; afterward ‘ ; — ee ‘ 
these are reamed, the tools being guided through bush 5 t . a _ 
ings in the jig. “The jig is then reversed and placed a seicinatss 
on the opposite member of the case, when the machining , :* ~ aes = : 
operation is repeated a on . . — er : 
When drilling the spider holes in the differential case aids : ; 
the jig shown in Figs. 6 and 6-A is used. The castin = == 7 -n= 
| has been bored, turned, threaded on the outside surfaces Soe ak mw 
and faced on the sides in a previous operation. Se a , . ’ - - 
The male and female elements of the differential case x ‘ ~ = = i <= P ae ; 
are placed together; they are held in alignment by fitting 23. ; itis 
bolts through the holes previously reamed and located ir ; rete & 
by means of V-surfaces avallst which the bosses fit. The = ¢ ; = . = _« ome ~ ; ‘ a z 
outside machined periphery sets in a turned surface — sa ihn 
formed in the jig. The straps, as A. are tightened by - , -* ” os > = DP ~ -~ => c~= = 
means of the handle nuts B. These force the casting & 2 Se ee wo _ ™ 
Into its correct position m : soon ; 7? is 
Four **/,,-in. holes are drilled in the casting, one on £ a= =< = : - ,. SH. SQ. 5, 
each side, as C. These are later reamed to 1 in.. slip bush == : ; a = 
ings being provided to guide the tools Feet on the ji ; = S + & 
raise it sufficiently for the bushings, to clear the tabl St F on ne ne Sg ; < 
When milling the differential case, the fixture show: = ; 
in Figs. 7 and 7-A is used. The casting is placed in ‘ai - 
hole in the fixture, which is made to suit the turned shan] 5 i Z ole? teem 4 ~ 
The bar A is placed in two holes, which were reamed i> 5 , : 
n the previous ope ration. The outer ends of the bar ar _ wos , 4 
machined with flat surfaces, and by driving in the wede Sh > ale aie we me we 2 os ; 
8B, the bar is forced down onto the casting, thus Jocat 
ing and holding it securely. This bar is bent in the cent: - : 
to clear the milling machine arbor * ‘ : _ 
For the machining operation two 6-in. side-millin ~~ ae 
utters are ganged on an arbor and driven bv the ma 12 Swe ” : ome an SS — 
chine in the usual manner. These cutters travel at 6. + ~ ee : 
r.p.m. and ma hine with a feed of 0.06 1 per revol — 7 rae ¥ 
j tion. After machining two opposite shoulders. the bar a Cl! a | ae. atom 
emoved and the casting revolved 90 « ‘ A ; 
a | “ =>. + 
i Strength of Cylinders SE Ea eee EE Een erat 
By R.R. Guentruer = i 
These tables give the thickness of cylinder walls rv Zz HFHOK VPS SQNstL Se S2RanArs SAE 
quired for diameters of cylinders ranging from 3 to 29 =% 








and 


pr 


50 


in., 
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under pressures ranging from 45 to 500 Ib. 


sq.in. for cast tron, 100 to 850 Ib. per sq.in. for high 





tensile iron, and 500 to 1425 Ib. per sq.in. for cast ste I. 
At the top of the sheets corresponding heads in feet 


ure given, enabling one to determine the nearest 


sure 


per 


square 


neh 


when given in 


feet-head. 


pres 


+7 
Phe 


small figures directly above the pressures per square inch 


are the constants for each succeeding pressure, thereby e 
abling one to find the thickness of cylinder walls 
ameters above 29 in. 

The safe tensile strength per square ini 
Lo0Oo: 


ferent metals considered is, for cast iron, 
tensile iron, 2000; for cast steel, 5000 


safety of 12, 1744 and 254, respectively. 


The streneth of these evlinders has 


the basis of “‘Lamé’s” formula, thus: 


pP 
| i 


) a) 


Le 


} 
l 


>» , 
Re +r 
‘ / 
N P 2) 
co ? 
li jie 
Zt. Pf 
> » 
/ ir - ») 
NS—P 
where 
f Thickness of evlinder in inches: 
Inside Dia 
ot Cylinder OS (4 OS O7 oo ] 
in Inches ir) O5 SO 110 135 10 
104 151 198 ar { 7 
' i 
, 
i) 
7 : 
s 6 
ir} A 
Ww i ® 
11 } é 
1 1 ’ ’ 
2 é 16 
13 n 
14 6 2 
1S ' s ; 
16 , A 
17 } j 
Is ‘ : H 
19 ié ié ta 
“t) 6 % ‘ } 
7 ; * ' 1 \ 
22 ; o 1} l 1} 
23 } | 1A ! 
24 1; l 
25 1} 13 
26 i i's j 1, l 
7 *, i 1 1} 1 
25 i6 ‘é ‘ l 1} Li 
‘Y i's ‘ l I I 
rABLE Ol 
Inside Dia 
of Cylinder 22 24 256 279 29 $1 
in Inches too 0 $55 iso JOO ) 
O30 1000 Ooo 11 1160 v0 
; 5. r ‘ 4 i6 
ié ; 6 i6 
5 ¥" . 
6 th ; ; 
7 ts j iS 1 1 
S ié l 1 \4 FF l 
9 l 1} ly li l 
10 1} 1} l 1 ie l I 
11 1} 1; ly 1 If 
12 iF ly 1s er 
13 ly 1 ve 1 133 ] 
14 1% 1}} li 2 
15 1} 113 1} r 2; 
16 1té 1H 4 | 
17 1, 4 r + 
IS > 3 5 
19 ' 
”) } > 7. 
21 >, 1 2 2 
a» > 7 rit 
23 7. O13 
24 otf aft 3 
25 2? } ; ; >. 
26 2} i }} | 
7 3 | 3h ; 1; 
28 3} 32 3° FY t 1 
ov Fi 33 i 1} } 


for 


for the « 


for hh 


di 


lit 


i factors © 


hye en cal ulated on 
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S = Maximum allowable fiber stress of material pei 
square inch ; 
P = Hydraulic pressure per square inch in pounds; 
r = Internal radius of cylinder in inches ; 
R - 
Should it 
cylinder under 
take the next highest pressure and find the thickness re- 


Outer radius of cylinder in inches. 
be desired to determine the thickness of a 
a certain pressure not given 1n the tables, 


quired under that pressure. 
Find the thickness of a cylinder 20 in. 
Glancing 


For example: 
diameter under a pressure of 75 Ib. per sq.in. 
along the column under 85 |b. pressure, opposite 20 in. di- 


ameter, will be found a thickness of % in. 
% 
The Naval Observatory has added to its record of achieve- 


last by the difference of long- 
itude between Washington and finds this difference 
of longitude between the official meridians of these capitals to 


ment year determining directly 


and Paris, 


be Sh 17m 36s .658 
The velocity 


observations is 175,000 miles pet 


of transmission of radio signals given by these 
second, which is probably the 
value yet though to the (3831 
great circle) between the stations, which, compared 


best obtained, owing distance 


miles on a 


with this velocity, is small, it is subject to a probable erro: 
of 16,000 miles per second These observations constitute 
the first direet determination of the difference of longitude 
between Washington and Europe, and it is the first time that 
radio has been used for transatlantic longitude determina- 
tions 
Pressu Lb. per Squa I 
13 15 7 IS7 >] 268 40) 1 $4 367 1g 41 
ISS 210 O25 200 BRO SLO pou ISO 1K) 130 $55 180 SOO 
qu nt Head | 
1:20) 1S Hos ‘ = S| xO mw 1000 1Ooo 1102 1160 
° ° 
‘ l 
l l 1? 
l 1} 13 1 
y ‘ ‘ I l is 1% 1} 
1} | 1, 1: 1: 
l l 1; 1; | 2 2, 
li 2 2 
1 1 ‘ ) 9 ot 
< <3 y 4 2s 2 
' , ) ) >? 
1! ? 2 2 2 ; i " 
1} 2 2 sh ; 
| | | : 5 ; ; 1} 
| 1? 4 : 2 4 j 
I X 2 2 sie i 1, }} 
| 1 2 3 i j +} 
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Keeping Track of Manufacturing 
Expense in the Small Shop--ll 
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makes $60.” Tlis simple method, based on common Cal 
and experience and avoiding detailed subdivision, ol . , ' 1 to the distinct 
he whole more accurate than the complex estimate wit , ; aterial 
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mly of value to the shop that keeps a perpetual stock in 


ventory and has a system of issuing materials from stock- 





rooms and ke ping track of them bry means of stock or- 
It is one of the luxuries that small shops are able 
The smal] shop owner doesn’t need a per- 


ders. 
to do without. 
petual inventory system to tell him what materials he has 
on hand, but he does need some decent bins and racks to 
keep the stuff in, instead of cluttering up the floor with 
it. When we are used to things we don't their 
the old homestead looks better to us than a marble 
and 


notice 


faults: 


mountains of castings 


in the 


But after climbing 
avoiding veritable 
har stock placed across likely passageways In nine small 


palace, 
wire entanglements form of 
shops out of ten, it Is hard to believe that there isn’t some 
deep underlying reason at the the disorder. 
Possibly the small-shop owner, familiar with the paths, 


bottom oft 


figures that it gives him a strategic advantage and a good 


start on the bill collector ! 
One record book properly arranged will act as a day 
hook, and also serve to Classify the various material a 


A sample 
is shown in Fig. 1. 
they are pard Jor, th unpaid bills berg kept together in 
better still, distributed be 


counts. page for the simple division of accounts 


Items are entered into this book «as 


a “bills payable” envelope or, 
tween the cards of a “tickler” file which will show the date 
when they are due. 

It will be 
“check No.” 


this gives a very complete voucher system, that costs prac- 


noted that a column is provided for the 


If the returned checks are filed ly number, 


tically nothing to maintain, 


Wiy Bic Stors Recorp THE Srock DissursSEMENTS 

The question has probably occurred to some of you, “ 
Sut hy a simple record and procedure will enable a shop to 
figure its manufacturing expense, why do many of them 
vo to the expense and trouble of recording stock and stores 
disbursements as they are made, instead of entering up 
the total amount of the bill when it is paid? Is the 
former method more accurate 2” 

Yes and no. Tf the object 1 


manufacturing expense weekly or monthly, then the dis- 


to obtain a statement of 


bursement plan will be more accurate, for you may buy 
enough on one invoice to last over six months, in which 
case one month's material expense would loom up as big 


insignificant 


{] would be 


as a barn and the succeeding five 
little things. If you are content with an accurate yearly 
statement (which is a lot better than most shops are get- 
ting), the purchase plan will on the average give as close 
results as the other. There are two ways in which you 
could measure the quantity of water used in your house 
or barn—one would be to let it run into a receiving tank 
and keep track of the number of times that this is filled 
and emptied: the other would be to put a water meter on 
the supply line. The big shop’s stock-disbursement sys 
tem and the records resulting from it put a meter on the 
consumption of materials by means of which you can tel] 
at any moment how fast it is going out. The small shop 
annot afford the expense of such a meter and has to catch 
materials when they enter instead of when they leave. 
As far as accounting is concerned, it doesn’t make a bit 
of difference whether the materials are recorded in the ex 
pense accounts at the time that they are purchased or 
The first method gets 


when they are used in the shop. 
them a little closer to the time that the money Is actually 
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spent by the shop owner and a little further away from the 
time that he gets his return from the customer. A profit 
statement, as we shall see in a later article, simply gives 
a line on the difference in rate at which money comes in 
and goes out. No scheme, however elaborate, can tell you 
how much you have actually made today or this week or 
this year, unless your business has been bought and sold 
The 


that vou pay Tom Jones this week for working on stock 


within the period that you are measuring. money 


nay not come back to you for six months or a year in the 
shape of a customer's check, and the money that you re- 
ceived today from old man Smith for fixing his printing 
press covered labor that was done 30 days ago and material 
that had rested under a bench in your shop for three 
years. The farmer is not the only one who must wait for 
the harvest. The shop man who sows money and hard 
work in his shop in the spring cannot figure on gather- 
ing the results of it in the fall! And unfortunately, 
there is no seed which the shop owner can secure that is 
all. 


vuaranteed to come up at 


Tuk MiscELLANEOUS ACCOUNT 
The miscellaneous account is a convenient receptacle in 


which to deposit that which is neither fish, flesh or fowl, 


or In more appropriate words, neither labor, materials 


or fixed charges. ‘This is the place for freight and express 


advertising, telephone, tele- 


charges, traveling 
graph, tickets for outings and other charitable expenses. 


expense, 


It is quite likely that it will contain a more varied assort- 
ment of odds and ends before vou finish with it than any 
of the other pigeon holes in which items of manufactur- 
Ing expense are docketed. As the shop erows this account 
may have to be subdivided to keep track of the items prop- 
erly. At first, put them all in the one bin for simplicity 


sake. ; 

When you are in the market for an article, it is a good 
plan to show what you have paid for it before, not because 
that in itself prevents you from getting stuck, but because 
it helps to prevent such an occurrence. Some shops 
keep a record of all prices and quotations, either on cards 
or in a book, usually classified under the name of the 
This means making a separate and addi- 


commodity. 
a small thine where there are 


tional entry of each item 
plenty of clerks with time on their hands, but a big thing 
in the small shop where the boss himself has to do it if it 
is done at all. The way to get the results without the 
trouble is to use the receipted bills for this purpose and 


them in a letter file under the name of the com- 


file 
modity. 

“That is all right.” 
zine are both billed to you on the same sheet ? 
wins, A or Z?” 

A condition of this kind is avoided by issuing separate 
orders for the alcohol and the zine, in which case the prob- 
abilities that bills will be Or 
the price notations can he transferred to your duplicate 
that filed instead 


“but what if alcohol and 
Which 


vou say, 


are separate rendered, 


COP of the order and 


Wuat Are You Gone To Do Wrrn Ir, Now Tiriat 
You've Gor Ir? 


That is all there is to keeping track of manufacturing 


expense in its simplest terms. Of course If can be elab- 


orated without limit. and is. especially I those who 
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make a profession of elaborated system. It don’t mak phlet would enable one to solve: “A man has a certain 
you feel any better when you go into a restaurant and number of children and a certain sum of money. Afte1 


ving them each an equal amount, he has three cents 


find that a big French name hides a small baked potato, 
hut it elves tone to the menu and permits ol taney prices, left. Ilow many children has he * After liste ning to the 
It’s of no use to keep a fancy record of castings on hand impressive delivery of this problem the boy piped up 
when you can count them in half the time. “Say. mister, couldn't the man count ’em ?” 

A small boy in Philadelphia had the right idea. <A Don't put a machine or a system in vour shop that vou 
street faker was holding forth on the advantages of buy cannot use after it is installed. Don’t buy a complicated 
ing his little book on algebra. As an illustration of its | machine or use a complicated method where a simple on 


usefulness he cited the following problem which his pan will answer your purpose, 


Personality in the Shop--Psychol- 
ogy of the Foreman--I 





° Wuy a New Boss “Fires” tue OLp Foreman 
SN) NOPSIS / e foreman Is e most important 
fa ets . lis No matter what the ab ty « the foreman may be, ind 





human facto? i SHMCCONST HY miadni ( ring 
' . : 
l road that ) i] tra ning fay whether he would eventua " cl oO or not, the imme- 
SCODi¢ IN SU rode IT ii Mee ~ A ( j / j / ( 
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tT, tine oming o Lome CCUTILVE 0 m like taking 
- 7 ' on. The ti wine ind they have a 
The foreman of teda plaVs Many parts Some won 
nce Ton ea new record l'nfo ite they sane 
sOnLie medio re, some had. Wi recog! e that econon 
mes allow the present Tee ys to pre] e their future 
manufacturing requires that one man do one thing, o! / ; 
} ] ih mn - Man an otherwise capable man has ruined 
. . . ' 
specialize, but the foreman is expected to be all things to ; ’ ‘ ” 
" . mosh ~ ( ~ Ms al 4 ~{ i 1 ciesire lo rig 
all men. We spread our executives over many different 
inds of work and expect them to be efficient at all « 
~ i iv ( ‘ 1 Whe i) e worke or one 
Phen. ‘ F F . ’ 
1? or 3 ) rl mer’ ¢ yennrs Bi | | Onsel myyVe nna 
Chere are as mai different t Mis ¢ roreman as thre 
re »7 ! 1 orooVve ell leWs Dust OF neces 
re foremen: nost of Whom deserve much more thal 1 
Ih . ih t e soMmew } rite 1 ¢ msed TO Innova 
} | } 
vet, while some deserve less. Just as the class of me 4 
ons al changes tor w ‘ mnnot see the reasol 
. . . , } 
} Tha " Tore \ ) 1 , fey; rin rT wepel ] ) . 
aie Lil effi lel ol if Ce parelrre qdepern 1 Some ire “assive spectators e others are more o7 \, 
oreman, so does the quatitv ot thy foremen and the el , , . 
! ( lh « MOsttion, W ! ‘ 1 CCOCSSaT to remove 


» 4) } ] i . | 
cen I the Tacto lepend upo he supermtendent. 
eneyv of the ictory depen por r \y ntende em. \ man is entitled to ) r trial of his methods. 


—_ 1 { } 
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Ch great I sh L not only superintendents t man oremen have 
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. } ] 
suceessful he has not only to satis the man who pr stand about 9 discharen certain obstructors—pnpossibly 
] ] . ] ’ { , ry ] 
moted him, but successors who ma 0” nen of superio relatives, or friends, of someone higher up As a resul 
ability or different methods. The practice known as they have been handicapped and worried and eventua 
’ ; 99 . 
“cleaning house is so prevalent that some time ago | e either voluntarily resigned or done so upon request 
, } ’ ah ; 
Wrote to a sSuccessiu supermtendent, asking him why, ere Is ol course another etloa tori md Many 
. , . , ’ ey , ‘ 
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, . 
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A } } } 1 } 1 Is Deel detrimental] to The “ent nterests of th Dean 
oremen that he had not noticed their shortcomings. His , e compa 
op Was as To lows 
1) VELOVPING Por NTA ol \J 
I, too, wonder why every new superintendent must 
charge his foremen, but I honestly believe that the « , P As in most other matte rs, the middle course ects best 
our dissatisfaction with the foremen we find when we go t hose in control should re e to permit ar change u 
new position is due to our knowledes of the existence of . . . 
far better met based on comparisons whicl ° ae eads of departments f tive ive tried out their new 
position to make a 1 result of our experien: I think the man and have entire confidence ! hidement Rules 
reason wh i large percentage of perintendents fail ir } } , 
. , l regulations shou 1M il ow ror tive rovernment 
new iob is due to t t ! bilitv or re ictanee to mal : = 
change in foremer nd to o outside and secure other 1 ( oremen, as we us tor ott eople: but these should 
have all new foremen but two, and everything is now rut have a tendency to d rnil the position and inerease it 
ning smoothly } ’ 
mrtahee, rather thah to less prerogatives and redu ‘ 


trative We take care of this matter at our plant by 


Louis, Mo “s ne Irom time vo time nstructions which are num- 
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bered serially and filed in a book. They are not issued 
as the outcome of any trouble, but are impersonal and the 
result of much thought. They usually have the approval 
of the foremen at a monthly meeting or, if not, an expres- 
sion of opinion is asked before they are promulgated. 

We cannot obtain ideal foremen, nor always efficient 
ones, but we owe our foremen a certain amount of train 
ing, and their value to us usually depends upon the spirit 
in which they take this training and the amount they are 
able to absorb. Superintendents and foremen are not 
born to the position. The mechanic of yesterday must be 
the foreman of today and the foreman of today the super- 
intendent of tomorrow. Yet not one in a hundred is 
equipping himself for the future. The average machine 
operator believes that because he understands the machine 
he is running he is as competent as anyone else to take 
charge of a factory department. Assuming that he ts run 
ning a lathe and understands it thoroughly, how will he 
know what constitutes a proper output of a boring mill, 
a miller, a grinder, a gear cutter, or any of the multi 
plicity of other tools with which he has not dealt directly ? 

Again, this man would not be willing to sacrifice one 
cent of his earnings to find out what these machines can 
do. If the management decided to change him to some 
other machine where he would be less efficient for a time, 
even though it would in the future benefit him vastly, he 
would complain bitterly if his earnings were reduced one 


per cone. 


Tue Suops Are LOOKING ror Goop FOREMEN 


{ 


It is diffieult to convince most men that firms are look- 
ing for good men and cannot get them. Every man to 


whom this is told says in effect, “Nobody has offered me a 


chance.” This thought reveals the mental attitude o 
most men, their idea being, even though they have not 
shown any of the marks of a foreman, that thev should 
he given a trial and that the necessary development would 
take place after the position has been given them. This 
is hardly true, since they resent instructions afterward. 
Their mental horizon is limited to mechanical operations ; 
they have no conception of what is beyond and conse- 
quently it does not worry them. 

I have sometimes thought that if the average machinist 
could be given a foreman’s job for one month, it might 
act as a stimulus and broaden his horizon, and probably 
incite him to preparation for a more advanced position. 
l‘o become a foreman, a man must excell his fellow work- 
men. In modern business pall does not eount—it Is push. 


THe Proor or Executive ABILITY 


it is impossible to point out to a man his lack of exeeu- 
tive ability, nor can a man safely assume he possesses It. 
That isa question which can be decided only by the satis- 
faction his results give his superior. Take two men of the 
same apparent mentality, one with and one without execu- 
tive-abilitv. The one lacking it will possibly work harder 
than the other and as far as he can see his methods are 
the same and his results are of equal value. Lacking ex- 
cutive ability and the sense of order, he lacks the faculty 
of noticing their absence, and their absence is not a fault, 
but a misfortune. 

Executive ability as applied to the factory has been de- 
fined as, “Mental power to see bevond the task which occu- 
pies the hand for the moment to the operations which 


1] 


have preceded and those which will follow: power to take 
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in the whole process; knowledge of materials; ideas of 
cost; ideas of organization; business sense and a con- 
\ skilled artisan 
with these qualifications is well equipped for the duties 


science which recognizes obligations.” 


of industrial foreman—a position which is becoming of 


evreater Importance dally. 


Combination Facing Tools 
By Kk. A. THaNnTON 


\\ here rough cast-1roh or other DOSSeS have to be fac «| 


or counterbored, it frequently is necessary to use two 
tools—one for roughing and another for finishing. To 
do away with the use of two separate tools and the con- 
sequent loss of time, the Armstrong-Blum Manufactur- 
ing Co., Chicago, Il].. uses the combination type of tool. 

As shown in the illustration, the cutting blade is pinned 
into the holder so that it can be tilted to a certain extent 
in either direction. One end is ground with serrations 

















COMBINATION FAactine Toots 


for roughing, and the other, smooth for finishing. The 
cutting edge of each is beveled so that when tilted down 
as far as it will go, the edge will be at right angles to 
the center line of the holder. To tilt the blade as de- 
sired, a cam ring, as A, is used to back the blade. All 
that is necessary to finish a surface after it has been 
roughened off is to turn the cam ring half way around, 
which brings the finishing end of the blade into cutting 
position. 

The tool shown at the left carries both the combination 
and the ordinary styles of cutters. The shanks of these 
tools are made hexagon so as to chuck without slipping. 

In an address delivered before the Illinois Gas Association, 
+ general review of the process of oxyacetylene cutting and 


welding included the statement that from a standpoint of 
volume of work done by this process America leads, with 


Germany second, France third, and England fourth In sci- 
entific research and special development Germany leads all 
other countries This is partly due to the fact that the 


German Government has established schools at various places 
where the art is taught as one of the applied sciences AS 
one feature of the work being carried on in Germany, it 
might be mentioned that piping of all sizes and character is 
now being made by rolling from flat plate and welding by 
means of the oxyacetylene torch Piping is also being laid 
without the use of threads or flange joints In this way 
they are enabled to use pipe of about one-half the thickness 
of our standard pipe, thereby saving greatly in materia! 
costs To show what the German Government thinks of this 
class of work, it is merely necessary to mention that at 
Cologne, in the Palace of Justice Building, recent!y completed, 
there are nearly seven miles of piping in which there is not 
single threaded joint, all being welded by oxyacetylene 
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Electric Pyrometers for Heat 
Treatment 


SPECIAL CORRESPON DENCH 





( Oo Tore room To! discovering new alloys or combina- 
SYNOPSIS—Al though we have talked heat trea tions, and that attention will then have to be turned still 
ment during the past few years, we are only begu more closely than even now to the effect of thermal treat 
ning to appreciate fhe necessity of j nowineg len ment 
peratures within a few degrees, and of knowt Illustrations of this are being found in industrial heat 
that readings are as accurate as posstbl For treatment, where precise work is required, For Instance, 
tunately this problem has been and ts being care n tool making and in the case of hardening of gears 
fully studied j electrical-instrument makers, wit where great hardness is needed and at the same time it is 
the resull that newer forms of v ating and re mportant that the piece should not warp, twist or crack, 
cording instruments are being developed. Chief is found that a control of temperature within such 
among the advantages are the increased accuracy mall limits as 15 to 25 deg is essential for the best 
due both to the elimination f errors ar cite results. If the piece is not brought fully up to the cor 
method of checking so ax to insure duplicate rea rect temperature if will not be hard and if it is carried 
ings. By carefully selecting the best type of u much above it will be deformed 
strument for eae Case, VY checking periodically The importance of the subject make it well worth 
with a standard instrument and by carefully con while to become familiar with at mprovements mn py 


with results ob 


paring 
taine d, 


place 


recorded temperatures 
] 


usetulness 
Leed A 


i number ol rad) 


rometer design that give promise of technical 
The line of electrical pyrometers made by the 
Northrup Co., Philadelphia, Penn., has 


cal features. 


heat treatment can he made to take its 


among the standardized 


}} 


results can 


shop Ope rations 


whose accurately pred ted and de- This COMpPAany li 


aite) 


hot take up the subject ol 


pended upon. pyvrometry until it had a well established business 


electrical ! 





the manufacture of ecasuring Instruments 


Although the importance of temperature control of precision and it accordingly had the advantage of well 


processes connected with the heat treatment of steel is 


aieve loped Manulacturing and laboratory 1 ee ilities lol this 























RESISTANCI VWeASUREMENT OF HIGH 
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Fig. 2.) Tyre or THermMometrer Usep ror MEASUREMENT OF Low IP 
widely recognized, it Is probabl that it do hot et ass of work. as well as a thorou technical knowleda 
have the full appreciation that it should. Sir Robert — of the electrical problems involved 
Hadfield said recently that “Whilst there are still left el The company manufactures two distinct lines of elec- 
ments to be alloyed with iron, and upon which there is — trical pyrometers—those which are based on the change 


ample field for investigation and re 


1 


search, We are, s¢ 


! resistance Oo pours metals with temperature chan 


speak, hearing the top ol th hill. It cannot be very ind which are called resistance thermometers, and the 
long, unless new elements are discovered, which is 1 more widely used thermo-electric pyvrometers, which cd 
probable, before we shall be able to say that there is litth end on the fact that thermocouples made up of two dis 
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! lar metal tit elop a cit Lromotve rOres when then 
opposing junctions are at different temperatures, Each 
pe of pvrometer has tts advantages and the choice be 
twee n the two depends on the requirements of the work 
nd the conditions under which it must be done. 
As it is desirable to understand the fundamental prin 


these tbstruments operate before deserib 


ciples on which 


the distinetive features of those illustrated, a brietl 


escription of the two types of thermometers follows 
RESISTANCE THERMOMETERS 


Resistance thermometers were first suggested by Sir 
William Siemens. in 1871. and had considerable vogue on 
account of the authority of the inventor. They did not 
operate satisfactorily, however, on account ol failure to 
appreciate some of the fundamental requirements and 
went out of use within a ftew vears, only coming into 


commercial importance within the last decade. They 


4 


V 
ley ) lee 


hie PRInciPLes OF RESISTANCE PYROMETERS 


ave two distinct portions, the resistance bulb, which 1s 
ubjeeted to the temperature to be measured, and the in 
dicaton The two parts may be separated by very con 
siderable distances. Two radically different forms of r 
sistance bulbs are made for industrial measurements 
The first, illustrated in Fig. 1, is designed for the meas 
irement of high temperature up to L800 dee. F. and con 
sists of a pure platinum wire wound on a mica cross, which 

supported ina special porcelain tubs For protectio 


ainst abuse, furnace gases, etc., this 


porcelain tube 1s 

enerally mounted in some outside metal case, not show 
the illustration, made in considerable variety to meet 
arious conditions. The resistance of the platinun 
nding changes with varving temperatures. In_ the 


dard instruments if it 
0 | \ ohm 
HOO Kr 4 } ohms 
TO00 IK P5568 ohn 
1500 K —? <4 ohms 
1800 K 56.84 ohms 
he other form of thermometer is illustrated in the upper 


view in Fie. 2. and consists of a nickel wire insulated with 

and wound on a silk-covered metal tube. In use :t 
< protected by a metal case in which it is shown partially 
nserted in the upper view. This thermometer is— inp 
tended for the measurement of low temperatures and can 


] 


not be used above 250 deg. F. The resistance of nicke! 


changes even more rapidly with temperature changes 
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than the resistance of platinum. The temperature and 
resistance relations of this thermometer are 


10 i 0.85 ohms 

0 K \7.65 ohms 
100 KF 106.28 ohm 
200 oe 127.56 ohms 
200 kK 139.31 ohms 


It will be noted from this table that the platinum bulb 
changes 0.013 ohm per degree at 1500 deg. and the nickel 
bulb 0.25 ohm per degree at 200 deg. These resistance 
changes are quantities which can very readily be measured 
with simple portable instruments, and due to this fact 
the resistance thermometer is an unusually precise and 
sensitive temperature-measuring device, 

The resistance of each type of thermometer is measured 
hy special forms of Wheatstone’s bridges, devices which, 
in their standard form, need no explanation to students of 
electricity. They might perhaps he more properly ealled 
Wheatstone balances. The diagram, Fig. 3, shows the 
fundamental principle on which these operate. The two 


resistances A and B must be equal to each other, and to- 

















Rig. 4. Resistance THERMOMETER INDICATOR 


eether with the variable resistance R are mounted in an 
instrument called the temperature indicator. The ther 
mometer resistance ar may he at any desired distance 


from the temperature indicator and is connected with it 


by three wires, as shown. When a current flows through 


the network from the battery, a current will also flow 
ralvanometer Ga, unless the resistance 2 is 


through the 
exactly equal to the resistance 7. The instrument is 
so made that the resistance 2 may be varied and in mak 
ing a measurement this is done until the galvanometer 
shows that no current is flowing. In all standard forms 
of the apparatus, the contact by means of which the re 
sistance R is varied slides along a scale with a pointer, 
which seale is calibrated so that it reads temperatures di 
rectly, 

The diagram of connections used by the Leeds & 
Northrup Co. is shown in Fig. 5, in which there are 
two sliding contacts V and V,. These are in the gal 
anometer and battery cireuit, respectively, and can in 
oduce no error. There are no variable contacts in. the 

idge circuit proper. There are two slide resistances 
S and S,, and the two contacts V and V, are connected 
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so that they are always in the same relative position. S, will be occasioned by this in reading temperatures wit 
Is made equal lo ly, Ss, a the rmocouple, 
s An illustration will make it more clear how the chang 
RESISTANCE THERMOMETER INDICATOR ' 
Ing resistance in the circuit will cause an error and wi 
Fig. 4 shows the company s form of temperature indi vive an idea of the extent of error which may be ex 
cator for use with resistance thermometers. All of the pected from this source, 
apparatus excepting the resistance bulb and the three lead : 
wires is housed in a small box. In order to make a read How Errors May Br Cavsi 
ing the head to the right is rotated until the galvanomete) Considering the case just cited, which ot at all ex 
shows a balance when the reading in temperature is taker treme, a change of 10 deg. F. in the temperature of th 
directly from the scale showing through the window livoltmeter and of the leads would change the resistan 
tbove this head of the circuit from 10.7 to 10.9 ohms and would change the 
As the resistance pyrometer is intrinsically sensitive Current from 2.80 to 2.76 milliamperes, ‘This would giv 
and accurate, the scale is long and open. In the stand 1 reading of YS4 ce instead of 1000 deg., and a 16-cd 
ard instruments it is 16 in. and may be made to suit r error would thus result. Similarly, the change mn t 
quirements, so that it covers either a large or small range. R R 
For instance, the 16-in. scale may cover the range from 0 B W YW A 
to 1600 deg., in which case 100 deg. would be represented , 
by an inch, or going to the other extreme with the san 4 
resistance bulb it might be made so as to cover 100 deg 
only at any part of the range; for instance, 100 deg. from Me re D Es 7 
1200 to 1300, in which case one degree on the scale would 
be over ly of an inet 
THERMOCOUPLE PYROMETER Sc... Tc C ” 
The thermocouple pvrometer Was used by Seebeck and ° ~ 
becquerel, about 1830, but it remained for LeChatelie: Pig. 7. DIAGRAM oF THE PoTENTIOMETER 
to give it commercial form, about 1880. It depends on the ‘Mivoltmeter were 25 ds the error would he 40 dee 
fact that when two different metals are connected as {jf the couple in the case were | ft. lone and th pyrometer 
shown in Fig. 6 an electromotive force will be developed wad been calibrated under the assumption that it woul 
which will cause a current to flow through them when project its full length into the furnace, while it was actu 
ever there is a difference in temperature between their ajiy ysed with a 2-ft. immersion. the resistance of th 
two ends, marked in the diagram // and ¢ The dia circuit might easily be 0.3 ohm lower than prope 
gram shows a galvanometer which is used in order to value, and. in this case. the pvrometer would be 10 deg 
measure the current which flows. It has been conclu e ao hich 
sively shown that the electromotive force developed Marke = of pvrometers have t to obviate this di 
will vary with the difference in temperature between Hg iey jy putting a resistance series with the galvano 
and C, It does not depend on either temperature alone eter made of material that doe ot chanee with ten 
but on their difference. Now the current which flows wrature. This has the desired effect but in application 
through the galvanometer will be the quotient of the is limited bv the fact that the forces from ‘ thermo 
electromotive force in the circuit divided by the resist ounle are exceedingly small. If none of thie ao calle 
ance of the circuit. If the couple has a resistance of 0.6 last resistance is used. the if instrument fo 
ohm and the leads a resistance of 0.1 ohm, and the gal heen-metel thermorounie must he at least as delicat: 
s the indieating portion of tl most deleate com 
ae i mercial ammeters and if external resistance is used so as 
2 i to cut down the error due to changu resistance to some 
thing like 1 the incdieating Instrument must be at least 
en 6 Pasucees oo tan Tamemeceuris Precece ve times as delicate as the commercial switchboard am 
neter. The energy available from a base-metal couple 1 
vanometer a resistance of 10 ohms, making a_ total three or four times as great as that from a noble metal 
10.7 ohms, and the difference in temperature between // couple and consequently the delicacy of the indicating 
and C caused an electromotive force of 30 millivolts struments for noble metal couples must be three or 
there would be a current of 2.80 milliamperes four times as great as that of instruments for the bas 
3 ss metal couples. It is these exceedingly small forces availabl 
10.4 ehme 2 DO milliamperes from. th rmocouples Which make thy pl blem of con 
structing satisfactory indicati trur ts, that shall 
The point to be particularly noted is that the electro e at the same time free from temperature error and ro 
motive force in millivolts is proportional to the tempera ust enough to maintain their calibration, very difficult 
ture difference between the hot end and the cold end, but 'o obviate these sources of errors the Leeds & Northrup 
he galvanometer deflection is directly affected by the Co. use an entirely different form of indicator, as will 
resistance of the circuit as well as by the electromotive iene Katine 
force. As was stated in connection with resistance ther 
; | 1 POTENTIOMETER 
mometers, the resistance of metals such as copper and trot 
change rapidly with changing temperature, and unless The error due to the resistance in the circuit may be er 
special precautions are taken to guard against it, errors tirely obviated by using a potentiometer, This instru 
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»~U 
ment, in its simple form, is indicated in the diagram, 
Fig. 7 The circuit AR’RMSDEF is one through which 
current flows from the battery in it. The contact G 
mav be placed at any point on the circuit between dD 


DE is a continuous wire having a resistance 


When a 


will be an 


and &, 


uniformly 


ana 


proportional to its length. unilorm 


current flows thro ih) this cireuit there electro- 


motive force between JD and G, which is directly pro- 


portional to the distance which separates G from D. A 


connected to D and it 1s also connected 
The 
The 


hot junction 


galvanometer 1s 
side of a thermocouple through the key 7 C 


] 


. j 
if 0 


to one 


other S1¢ the thermocouple Is COTE ted to (;. 


cold junction of this couple is at C and the 


at H. 
couple due to 
and ( is exactly equal to that between D and @, 


If the electromotive force developed by the thermo- 


between // 


ho cur- 


the difference in temperature 


1} 


rent will flow through the galvanometer. If there 
current 


sa dif 


ference between these electromotive forces, will 


valvanometer,. By moving the contact 
the 


balanced against that of the potentiometer. 


flow through the 


(; the electromotive force of thermocouple may be 


In this way 


the electromotive force may he found, and, with a eali- 


the difference in temperature between its 


brated co ple, 
two ends determined 
In order to calibrate thi potentiometer so that it will 


read directly in millivolts or in temperature, it 1s neces 


ary, In addition to having a uniform wire DE of know 
resistance, to maintain the current flowing through It al 


a definite fixed value. means of the re 
sistance S, the standard cell and the variable 


l? and R’. When the 
value it will cause a drop 


This is done ly 
resistance 
has the correct 


current flowing 


mm ele tromoftive tor by twee! 
the points M and D exactly equal to the electromotive force 


by closing 


of the standard cell and this will be indicated 

the key SC’, so that a current would tlow through the 
gvalvanometer if the two electromotive forces were not 
eXat tly equal. If they are not equal they are brought to 


equality by adjustment of the resistances 7? and Rk. From 


the standpoint of accuracy the use of the potentiomete: 
has four very decided advantages over the use of the 
millivoltmetet 

First—Changing resistance in the galvanometer, the 


thermocouple or its connecting wires Introduces absolutely 


no error in the reading. 


Necond The valvanometer emploved does not have to 


maintain its calibration and accordingly it may be a de- 

cidedly more sensitive instrument than ts possible when 

the readings depend on its calibration. 
T'] ird The reading | 


may be a much longer 
In the Leeds & Northrup Co.'s potentiometer indi 


scale ver\ 
One 
ator, shown in Fig. 8, the scale is a circular one 16 in. 
long. 
Fourth 


any length may be 


Being independent of resistance, couples of 
used without any electrical adjust 
ments. This results in low maintenance rate, since the 
operator may make up his own couples of shape and 
length as desired from standard wire which he may keep 
on hand for the purpose. 

Experience has shown that in addition to a marked 
increase of accuracy, the potentiometer indicator results 
in a very marked increase in the length of life of a base- 
This is due to the fact that as the 
furnace 
the 


hot end where the two elements of the couple are joined, 


metal thermocouple. 


thermocouple wears out under the influence of 


temperatures, a considerable resistance develops at 
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which renders it inaccurate when used with a deflecting 
millivoltmeter or galvanometer, but has no such influence 
with a potentiometer. 

Tue 


CoLtp JUNCTION 


As stated above, the electromotive force of the thermo- 
couple does not depend on the temperature of the hot end 
alone, but is a function of the difference in temperature 
between the hot end and the cold end. Under conditions 
met with in many industrial establishments, it is extreme- 
ly Inconvenient to place the cold end where its tempera- 
ture will remain the same, as it frequently happens when 
he neighborhood of furnaces that it may vary as 
much as 50 or 100 deg... 


with drafts of air from outside the building, so that this 


itis int 


due to furnace heat alternating 


is by no means a negligible error and is one which every 


experienced pyrometer user has encountered. This sys- 
tem obviates this error by making the lead wires form- 
ing the connection between the larger wires which go into 


} 


the furnaces and the indicating or recording instrument 


of the same material. This arrangement serves to form a 
long thermocouple which carries its cold junction back to 
the reading instrument, which may usually be at a point 
which can be maintained at a fairly constant temperature. 
The lead wires for this purpose are furnished in a duplex 
introducing 


feet in 


without 
thousand 


cable, safely insulated, and may, 


error, be several hundred or even a 
length. 
The potentiometer permits of a correcting device for 


change in temperature of the cold junction, which is made 














POTENTIOMETER 


iG. 8. 


feature of these instruments, and absolutely 


precludes any error from this source. In the potentiometer 


a regular 


in Fig. 8 it is shown by the small dial at the left, which 
When this dial is set at 
on the main 


is graduated in temperature. 
the cold-junction temperature the reading 
dial is that of the hot junction absolutely 
As the system carries the cold junction directly 


to the reading instrument, it is only necessary to read a 


without cor- 
rection, 


thermometer at this point and set the cold junction correc- 
tor accordingly. This setting, except for very accurate 


work, need rarely be made more than once a day, and 
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where the reading instrument is in an office or other room work for which the different instruments are most suit 
maintained at an ordinat iving temperature, does not able. 
require setting as often as this. Stoel Treatment—Permissible variation—+15 deg. F. Re- 
ordi thermocouple instrument ise cause this accur 
COMPARISON BETWEEN RESISTANCE TILERMOMETERS AND POUSID seer Be re, Wane 
THERMOCOUPLES Steel Treatment—Permissibl riation—less_ than 
des F.,. in small mutfil furnace ol 1 pots Resista 
The resistance thermometer is decidedly the more se recording instruments use é ise the ceuracy sought 
sitive and the more accurate instrument of the two ai panatare ently im the resistance methed. Purthermere, in 
; , pots and small furnace the 1 t e bulb iv be mount 
would be preferable to the thermocouple for practically — so that it is not likely to get 
all class of measurements were it not for the fact that it Hot Galvanizi: This requires only short range, 
Is intrinsically more expensive and more delicate. It - a oom oa _ ; neigg , "i pe = prunes ly 
obvious that a construction, such as that shown in Fig is strongly recommended 
i, of specially pure platinum wire wound on a crossed The faet that all classes of electrical pyrometers must 
mica frame and protected in a very high-grade porcelain rom the nature of the case operat th exceeding! 
tube with other protecting tubes outside, cannot be pro small physical force should be emphasized. It cannot 
duced at anything like the low cost of thermocouples claimed that any electrical pvrometers are to be compare 
It is also obvious that the construction is a more delicate n robustness with such instruments as steam gas 
one, particularly when it is remembered that platinum ith ammeters | voltmeters. For, as above. state 
when hot is a very greedy absorbent of many substances, they have to be many times ensitive as the latte: 
and a slight contamination causes it to deteriorate rapidl truments. Large and experienced users of ammete) 
as a resistance thermometer. There are many classes of d voltmeters maintain standardizing equipment wit 
work, however, where it can be successfully guarded = which they frequently compare their working Instrument 
avainst rough handling and other destructive influences, The same course is quite essential in order to secure the 
in which case it is preferred on account of the precision est results from electrical pyrometers, en in instru 
of temperature control which is easily possible by its use. ments of the best design. Check t! ts and routine 
The following examples will best ustraute | tls oO an rare recomimel led 


Making Shrapnel Shells with Ordin- 
ary Tool Equipment 


by AMES 1] Voor 








ee ee ) il } / i fria ( “ie / - tarted this ney 
SPENOPSTIS—The description wi POUOWS IS NO nture practically Without al reparation Whatsoeve! 
an argument am favor of any one method of ma- Many Canadian firms have mde ‘ to produce the 
CHhinthd site S Wor is if lo he used a lode fher as a whe ~ nowlh as Is lh. shi prorie i " ol the Knglis 
Comparison u ith aulomatly pide ine work of tite Arn nial the routine of wot lose) ol will vive a fa 
same nature. The purpose is chiefly to place he- ‘ the methods emploved eir production 
hore the reade rsa descr plion or uw hat can hy hapeie ‘ Se 4 ol rr oO sav. expla ‘ ‘ Y ohy 1] +, 
i} an absolutely new re Or py vluet mithoul } 

ISING special equipme nt ror the ork. 








| | : 
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YO) FIG. 2, THE WAVE-FORMING DEVICE 





FIG.1, ROUGHING AND FACING THE SHELL IN A FLAT TURRET LATHE 


44 aed lL] 
4... 


4 
OQ 


frterrer nearer 





= 
ee 
| 
J 
| 
> 
S) 
—_ A 
~{ 
| 
a 
L——— 
| 














\ ere D—~ 
‘ j j B Te ‘Lit | 7 “] 
: EL: — |" 
| — -—-/ aS | 7 A Z 
+ ; eS _j L 
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that the body is made from chrome-nickel steel, having a 
very high tensile strength and extreme toughness. When 
the bodies of the shell arrive as raw material, they are in 
the shape of rough forgings. These are placed in a cut- 
off machine and cut to within 4 in. to ,°; in. of their cor- 
rect length. 


RovuGu-TURNING AND FACING THE SHELL 


These rough forgings are placed in what is termed the 
roughing and bottom-facing lathe (the ordinary flat-tur- 


ret type), where a roughing cut is taken on the outside by 


the tool B, Fig. 1. The roller-facing tool ( next rough- 
faces the bottom. The other roller-facing tool, which 
roes in A. then finishes the bottom and rounds the corners 


to the desired radius. The last tool /) turns the portion 
of the shell outside of the chuck to within 0.010 in. of the 
finished diameter. The method of chucking these rough 
shells is very important, as the outside must be concentric 
with the inside to within 0.002 in. For this reason, in 
ternal and external chucks are both used, with the addi 
tion of a driving collar #, which replaces the usual lathe 
dog. 

The shells then vo to the vertical boring mills. They 
are placed in a quick-action split chuck and a taper cut 
is taken on the portion which had been held by the chuck 


during the first operation. 


FORMING THE WAVE 


The shells are then placed in an ordinary lathe with a 
2. The 


the ehuck is 


special attachment on the bed, as shown in Fig. 
chuck the letter 4. To 
holted a eam 2, and in contact with this cam is a roller @ 
which in turn is fastened to the slide 2 in which the wave 


is designated by 


tool # is placed. As the roller follows the outline of the 


cam, the wave is produced on the shell. At the back of 
are fed in 


the 


this attachment a set of two grooving tools F 


at the correct time, making an undercut groove of 
proper width and depth. 

The next operation is the commencement of the inside 
work of the shell. As these tools have no particular in 
The 
formed in this operation, is the finishing of that portion 
The tools, 1 


cutter, 


terest, explanation only will be given. work per 


later to be occupied by the tin powder cup. 
the order used, are a drill, a reamer and a fly 
which completes the powder cup and also the shoulder 
seen at this pont. The last tool used is a large reamer, 
which semifinishes the inside of the shell. 

bolt header where thi 


The shells are then taken to a 


nose is knocked into required shape. Following this, they 
are placed in a pneumatic press, with the copper bands tm 
the proper position. These bands are then pressed into the 
spiral waves. As these two operations are straight work, 


no mention will be made of the tools used 


A SimepLte Cuvuck and AN INTERESTING REAMER 


The next operation consists in the boring and internal 
reaming of the nose, and as the type ol chuck used is out 
ie. . 
extremely simple, being merely a block of gray iron split 
satis 


of the ordinary it is illustrated in This chuck is 


and bored, but if has heen found to give excell hii 
faction. 

The collapsible reamer used on this operation is some 
what novel in design and is illustrated in Fie. 4. At - 
the nose end of the shell is shown, at PB the outside body 


the taper plug for expanding reamer 


of the reamer, at ( 
blades, and at PD) a 


reamer blade of the correct shape. 
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There are four blades in the reamer and the method of 
expanding or collapsing can readily be understood. By 
turning the handwheel shown, the bevel gearing operates 
the reamer in either direction. 

The tapping operation, which is next in order, is com- 
pleted on the style of lathe generally used for this pur 
pose, a collapsible tap of the usual type being adapted, 
The same stvle of chuck as shown Fig. 3 is used on this 
work, 

The ninth operation is that of turning the copper band, 
but as this is an ordinary lathe job, the only mention 


made is that the form tool is of the circular type. 


PropDUCING THE FINAL SHAPI 


The next operation Is one that calls for extreme care, 
This 


with a 


as it is most Important that shells be correct to size. 
14-in. lathes 
ial attachment fitted to the back end of the carriage. 


finishing is done on two ordinary 
Spe 
\ plan and side views of the fixture are shown in Fig. 5 
\ groove is cut to the correct form of the shell as at A 
in Which a roller ) runs. At P is 
the cross-feed of the lathe. The springs (' act for a double 


an arm connected to 


purpose, namely, to keep the roller in close contact with 
one side of the vroove A and to prevent the turning tool 
from digging in. This completes the machine work with 
the exception of the brass cap at the top of the shell, but 


as this work is of no particular interest, it is omitted. 
Hanp OPERATIONS 


The last few operations to finish the shell complete are 


done by hand and are as follows: sizing the nose with a 
solid tap, soldering the tube in place, and filling shell with 
shrapnel shot When these operations are performed, the 
shell is finished as far as the manufacturers are concerned, 
the timing nose being placed Ih position on the battlefield. 
\s the shell, when it is filled with shot and has the brass 
cap screwed In position, must come within four grams o! 
a standard, the necessity of accurate work throughout the 
various operations is evident. 

At the present time the output for 17 machines is 5000 
shells per week, and this mark bids fair to be passed when 
the numerous small difficulties found in a new industry 
of this kind have been overcome. 


Safety-First in Operating 
Levers 
By F. FE. 


In this age of “safety-first” it appears to me that one 


» — 
Porrer 


point in the design of special machinery is often over 
looked. | 


starting and stopping lever operating, in 


have noticed a number of machines with the 
my Opinion, 
wrongly. 

I believe that the lever and its connections should be 
so designed that a push, instead of a pull, will stop the 
machine. In case of accident, the time required to reach 


forward and pull the lever back might permit more 


to either the operator or the machine 


serious damage 

than if it were necessary merely to push the lever in. This 
small difference in time might save a finger or even a 
ife 


As an example of the way the parcel post is being utilized 


in the machine industry, it is interesting to note a recent 
shipment into Los Angeles, Calif.,.of 22 tons of antimony in 
50-lb. pigs This was found to be the cheapest and quick 


est method of shipment 
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Some Methods Used When Machin- 
ing Mack Pistons 


By Roperr Mawson 
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DRILLING FoR THE BINDING Screw 
SYNOPSIS The boring Oo] wrist-pin holes in Wh n 

e 
pistons SO that they are square / ith the turned out 


drilling holes for the bindu screws in. thy 


, nit ston for the wrist pins, the jig illustrated in Fig. 2 
side diameter and un the correct posttion with the 


:é Spon ae a is used. This jig is made with a plate A, which fits int 
ase. / nd UsSe¢ for drilling the rmding-screy ry ] 
j e turned end of the piston. The plate has a knurle: 


holes in pistons, A hollow -mulling operation u hee end, as shown, to enable a convenient means of handling 
ts quick and accural procims ihe jig used for drill Inserted in this plate is a plug B, which has its lower end 
the spring hangers. The met! — em ployer por to- fattened. The plug C is placed into the wrist-pin hok 
cating the parts by monn OF | locks insures the ) with its slot in an upward position. This plug : 
holes being machined central with the bosses. made to be a good sliding fit in the hole. The drill plate 


s then turned around until the flattened end of the plue 





The methods used when machining pistons at the Mack — # sets into the slot £, thus locating the jig on the piston 
Branch of the International Motor Co., Allentown, Penn., Two gin. holes are then drilled i the niston bosses. 
are interesting. The casting is first turned on the outside, the tool being euided throueh the bushir F. The iig 
and the head end then faced. The grooves are cut after- 





ward, using a multiple-tool head on the machine. 

The fixture shown in Figs. l and 1-A is used for bor- 
ing and reaming the wrist-pin holes and facing the bosses. 
The piston is located yy a fixed V-block A and a sliding 
V-block 2B, the casting being placed with the open end 
up, resting on its faced surface. The piston is located 
in its correct position, relative to the hole to be machin dd, 





in the following manner: The bar ( is placed throw 
the bushing shown, and its inner end, which is turned 
smaller in diameter, is placed through the cored wrist 
pin hole in the piston. The U-gage D is then placed 
over the bar, and the piston slid around on the inside 
of the V-blocks until the bosses are central with the 


outside of the gage. The piston is then fastened by us 











| 


ing two clamps, as at 2, and the hole is bored to 1 , in., Fie. 4. Dritpt Jia ror Front Spring TANGER 


























Rig. 1. Boring FIxrure vor Ric. 2. Dritn Jig ror Binping Fic. 3.) Totmtow-Minwing Sprine 
PISTONS ™ Ws SHAG 
using a two-point flat cutter in the bar. and afterward s then removed, by taking out the plue ¢ and the twe 
reamed to 1.249 inches. wles are tapped a 34-24 S. A. FE. thread. 

The slip bushings F and G are used to guide the bar This is the second operation on the piston and the jis 
on each side of the fixture when machining the holes to = shownh in ir tail at thre ipper left-har d corner of the 
get them in alignment. The surfaces of the bosses ar ollowing page. 
also machined at the same setting of the piston in the The fixture used whi ollow-millin hackle 


fixture, s shor n Pies, 3 and 3-A. The foren vated at 
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The 
opposite end of the piece is located by means of a V-block 
C controlled by a pin-head screw DP attached to the V- 
block. The hollow mill £, which is of an adjustable 
type, is guided through a bushing, as shown, and driven by 
the drilling machine in the usual manner by means of the 
taper shank F. The tool is fitted with adjustable stop 
collars G. 

The cutter is driven down over the shank /7, machining 
it to size—1 in. diameter—until the top collars come in 
contact with the upper surface of the jig bushing. The 
stop collars are adjusted on the bar until the correct 
The operation is performed 


A with a screw bushing operated by the handle B. 


length of shank is machined. 
on a drilling machine having three spindles, three jigs 
being used to obtain quick production, 

When drilling front spring hangers, the jig shown in 
Figs. 4 and 4-A is used. The casting has been previously 
machined on the surface A. The cover B is raised when 
placing the casting in the jig. the 
rests on the machined surface A and the other end sets 
into a V-block at C, thus locating the boss centrally. The 
cover is then swung over and held down by the swinging 
bolt D. The screw F is then tightened to hold the cast- 
Ing se urely. 

Four 54-in. holes are drilled in the surface at F, two 


One end of plece 


14-in. holes in the ears G and two _1'/,,-in. holes in the 


bosses //. 


for each machining operation. 


Bushings are provided to guide the drills 
The feet 
the jig so that it will rest squarely on the machine table 
The casting ts quickly re 


J are fitted on 


when drilling the holes at G. 
moved by raising the cover. 
a 
Some Features of Magnetic 
Chucks 
KE pITORLAL CORRESPONDENCE 


In the minds of most people, great mystery surrounds 


electrical appliances. Much of it due to the nomenclature 
of the trade, but more to its comparative newness. 

We think of heat as a simple thing encountered in 

ae 

i@ss 1S 


our every-day experience, while as a matter of fact 


known about heat than about electricity. Heat is more 

So” tt = —T 
ee | ———t | 
— | —e \ 
— > <<. ] 
<< \ —] 
— = 

’ ae —~ bapa fF 
FIG.i FIG2 

LINES OF FORCE INA MAGNET INCREASING THE DENSITY 


CIRCUIT OF MAGNETIC LINES BY USING 


A STEEL CORE 


DiaGraMs OF Maanetic Crrcvits 


elusive, harder to measure and to control, and much mor 
likely to tlow t rough undesirable channels. 

Our telephones, the telegraph, and even the electri 
door-bell are primarily electromagnets, concerning the a 
tion of which there ts little doubt. If one of them does 
not work, there are a limited number of things that may 
be wrong, each susceptible of easy test and cure. 

An electromagnet consists essentially of a coil of wir 


through which a current of electricity passes all the time 
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in one direction. Fig. 1 shows such a coil. This coil sets 


up what are called by electricians, lines of force, whe 


the current is passing; these are illustrated by the dotted 
line in Fig. 1. There is no reason to suppose that ther 
is anything to this representation except as an illustration, 
That ts, 


These 


there are no tangible lines, nothing 


theoreticaliv fill all 


and a name. 


but an effect. lines 


space, 


srowing weaker and weaker as they run in longer and 
longer routes. Each is supposedly a closed curve. Prae- 
tically, even where they appear most concentrated in the 


middle of the coil, they amount to very little, from the 
Putting in 


will drive about 5000 or 6000 times as many 


point of view of efficiency. a steel core, as in 


hig. 2, lines 


space, as sugvest d 


through as when there was only an ait 
in Fig. 1. 
through the air. 


Even then, the large) part ol the circuit ts 
lt we can make the magi 


the circle or path of the lines of force is cal] 


d, completely 











of iron or steel, about 10.000 times as many lines of fore 
may be driven through by the same current and the same 
number of turns as when it was all air. The ideal mag 
netic circuit, then, is one composed entirely of steel 
Soft iron and Norway or Russia iron are a trifle better, 
but are not a pra ticable material for this us 
There are an infinite number of arra Cl of thy 
avnetic clreult, many of Which would be avatlable for a 
A A | 
gd | -_ rm 
°F <— FB & Se 
SP) iN 
RE em J ~~ 
ay * bes 
- * aiming FIG.4 
FIG.3 
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FIG.5 
Tiree Forms or Simete Cuvuck WIinpings 
chuck. Some of these have been used by makers, but the 


najority have not. A few typical arrangements are i 
dicated in Figs. 


tions of ¢ hu ks, 


>to Gb ies. Sand + represent ¢ 
which can be of a leneth desired. | 


these, coils of insulated wi 


held at A. Such simple chu en o build for ar 

special purpose in which it was desired to chuck a single 
piece In a fixture, “Shere is no reason why anyone who 
wishes to make use of the magnet })1 as whole or 


part of a fixture should not do so, and IT hope to show in 


a later article how he may design su il dder with 


a fair degree of certaint that it will a vinplish the re 


sults desired. 


The chuck shown in Fig. 5 makes a very efficient chuck, 


th whatever advantage there is from thi multiple pole 


The eyo tovether. In fact, the ~t pol 5 cnn he made il 


) 
narrow as anvone may desire, without effecting the 


Those 


narked S are south poles, according 


marked V are no 1 pores ana (ost 


to the direct 


of the chuck. 


the current through the uck | uch a chuck, ample 


room can be rotten tor as lan ea marcnetizing coll iis lay 


age 


deeper. 


making the chuck bod corresponding! 


} 
red wb 





20 
When the chuck is not holding the work, there is a ten- 


dency for the lines of magnetic force to cut corners, a 
indicated at HF in Fig 
G, they will follow the line of least resistance and go 


That this will be true and that these 


5, but when work is put on as at 


through the prece, 
lines of force will follow a long line through iron or steel 
before they will go through air is evident when we con 


sider that it is, as stated, 10,000 to 12,000 times as hard 


for them to go through air as through 
Fig. 6 illustrates the multiple-coil chuck, which seems 


stee!, 


to be coming into favor just now. There are two possible 


ways of winding it—the usual way, shown at 2, and thi 


other way, shown at (. The latter is not so practicabl 





veause, the space for winding retaining the Sabie, thr 
A | A .| 
ec on 7 P5 : 5B : 
B= Jen 
ai | 1? | 
| 
nS FIG.7 
FIG.6 LINES OF FORCE INA MULTI-POLE 
A MULTI-COIL MULTI- POLE CHUCK 
CHUCK 
A 
fs Pal 
N 
AN n[s[uls|nls| 
FIG.8 FIG.S 
LINES OF FORCE INATWO-POLE A PIECE THAT CANNOT BE HELD 
CHUCK ON THE CHUCK SHOWN 


Dervains or Maagneric Civueks 


depth of the coil will be so great that ventilation will be 
the hot. \any 


hucks vet so hot that asbestos-covered wire Is used to wind 


and chuck will) run commercial 


PMoor 


a strictly scientific pomt of view it 


Thema, though from 


hardly seems economical to do so. 


The advantage of having large numbers of poles close 


} 


together appears to the author to lie largely in their use 
as a talking point and in making it less necessary to be 
careful where the work is placed on the chuck. On general 


the maximum holding power, 


principles, in order to get 
the work should have an equal bearing on north and on 
If there are a large number of closely set 


Preirabeae 


south poles. 
poles, there is less danger that a piece may be so 
on the chuck as to be held loosely. 


Figs. 7 and 8 illustrate the paths of the lines of force 


through work held on a multiple pole and on a two-pole 
magnetization 


chuck respectively. In the first case, the 


of the work is cut up into a succession of poles, each with 


more or less of a tendency to interference, and thus lea 


ing a larger number of untilled or unsaturated corners 


as at B: while in the second case there are but two poles 
formed and only two corners untilled. The probable hest 


then, is the multi-pole chuck 


ary all the time, and 


design for general work, 


i Which dimensions may and will 


small pieces which are to be 


the two pole chuck for all 


constantly chucked in the same tixture. 


The holding power of a magnetic chuck depends on 
the number of lines of force that pass through from the 
chuck to the work. This depends on a number of things, 
among them: 

|. The nature of the material comprising the work. 


Soft iron and steel will respond much more readily than 


ast iron, though, if the work itself forms only a small 


part of the magnetic circuit, the holding power will not 


he reduced a great deal by its use. 


” The closeness with which the work comes in contact 
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with the chuck. Generally speaking, a chuck of this kind 
is for second operation work where one side has already 
been planed or milled so that it will lie down flat on th 
chuck. 
reduces the holding power greatly, as does other nonmag- 
Any shimming that is 


Any air space whatever between work and chuck 


netic substances, like paper, ete. 
attempted should be done with iron or steel, or better vet, 
the work should be held in some other way. 

3. If the work is not flat the shape may make it im- 
the 


practicable to hold it in a chuck unless either it or 


chuck is redesigned. Fig. 9 shows a case in which both 
feet of the piece A strike on north or south poles of the 
huck. A very few lines of force will probably tlow 


around as indicated by the dotted lines, but they will be 
o few that they will have no appreciable holding power. 

1 Th 
number of ampere-turns in the magnetizing coils, and if 
propor- 


number of lines of force will depend on the 


everything else remained constant, it would be 
tional to that An ampere-turn is a current of 
one ampere making one turn, or convolution, about the 
part of the chuck that it surrounds. <A line of 
use a rather back-handed definition, is generated by one 


number, 
force, to 


ampere-turn surrounding air or some other nonmagneti: 
substance, the latter being one cubic centimeter in volume 


(0.59 in. cube). Tf the air gap were two centimeters 
long anda square ¢ entimeter in cross-section, it would re- 
juire two ampere-turns to force one line through. 


wr of lines of force which a given coil will generate is 


magnetic substances, as well as air, the num- 


inversely proportionate to the length of the magnetic cir- 
cuit, hence the desirability of Keeping the circuit short. 
llowever, it is vastly more important that any air gaps 
that circuits in steel should be 


should “? avoided, than 


avoided. 

Milling Ney Slots in Piston Rods 
In the Wabash Railroad shops, Decatur, Hl, the key 

slots in locomotive piston rods are milled as shown in the 

The special type of milling cutter lying on 

The spiral on the 


The 


Hilustration. 
the table is used for this operation. 


mills is about the same as on an ordinary twist drill 


piston rod is first drilled through, after which the mills 











MiLuine THE Key Stor in a Locomotive Piston Rop 


are used to cut out the webs. The shank of one of the 
A is placed in the spindle of the ma- 
bushing 


cutters shown at 
hine, while the end, as B, is supported by a 
in the end of the heavy bar C. Very quick and smooth 
work is done in this way. Moreover, the mill has not the 


tendency to run that a common end mill has when used 


for the sam 


purpose, 
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Materials 








SYNOPSIS A careful consideration of the ad- 
vantages, disadvantaqes ane applications Of Cas 


‘i ood 


fiber and cloth in the design of dears, 


iron. steel castings, steel, bronze. rau i li 


, 


1 helpfu 


7 , . ° R 
lable sums up the conclusions in a convenient forn : 
i 





About every material of construction is used to make 


Paper, cloth, bronze, alloy steels all these have 


according to whether the gear is to run slow 


vears. 
their uses, 
or fast, to transmit motion only or to carry great power 
The strength of gear teeth has been the subject of study 
by many, but comparatively little is known about it 


Cast-iron constant use on machine tools ar 


carrying loads far be vond those which theory dictates, and 


fears In 


other gears well within the usually prescribed limits are 


wearing out rapidly. That this is true is not to be won 


dered at when we see so many gears running In_ place 
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sd cytsvery| tid \Used for| Desirable for | 
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_ — — — T ~dtor 


very light 
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RAWHIDE | Sut wear onsiderabla Used 
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MATERIALS FOR GEARS 


exposed to dust and dirt, and lubricated with a thick. 
that 


sticky grease fit only to take up and carry any grit 


may come its way. 
The material which is used for any given service will 


} 


speed at which it 


depend on the load to be carried, the 
must run, the amount of noise which can be permitted, thy 
length ot 


and the 


wear that is expected, the shock which it must 


endure, which can be allowed. 


Space 


Cast Iron 


Probably more gears are made of cast iron than of 
together. 
adapted to many uses, because two gears of this material 


other materials Cast iron is especially we 


wear well when running together, while it is not always 


the same material—other than cast 


vears Oo} 


Wise To 


ruh 
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for Gears 


ist 

ol together. A cast-iron gear a ns well with on 
ol any ol the other materials, and es} illy wit nO 
which ir subject to additional en roportiol i 
they are smaller than the gear with \ the ( 

Given plenty of space, low circumferential speeds, an 
shafts in alignment so that beari across thy ull w t! 
of the face can be assured, a cast-iron ear can be ck 
signed to give as long life as any other mov part 0 

machine To do this, oweve t should In nelosed 
not merely for the safety of the operator. but also to ke« 


that wears the teeth just as surely as if it 
that 


out the grit 


were put there for post The oil and residu 


pul 


should be drained off and cleaned out occasis ily. because 
it will get filled with metallic particles worn from th 
vears. ‘These are not to be recommi r lubricatin 

purposes, ‘This is, of course, also desirable in the case of 
other metals, but cast iron seems to be particularly sus 
ceptible to this lapping action 


STEEL CASTING 


Nearest to cast Iron on il netiol In a 


ade of openhearth steel Cru le-stee] istings are 
ot often used for this purpose in regular wor AL steel 
casting is considerably stro than cast iron. in fact 
ast iron is so unreliable that it should hardly be used 
except where its strength is not a matter ol e figure 
Steel castings are more variable in quality than forging 

ut are more reliable than cast ! The vr rom two 
to four times as strong as cast iron and about thre 

ourths as strong as soft bar st Therr greatest disad 
gutaves are their proclivity for havu hlowholes and 
their rough exterior If steel castings are to be used 
where their surfaces are to be compared with cast tron, 


it is cheaper to finish them all over than to plaster on 
cnough filler and paint to make a respectable job It 
costs more to machine steel castings than cast tron, not 
because the material must be cut more slowly or with 
finer feed per pound of chips removed, but because the 
pattern maker must make greater allowance for finish, a 
he castings do not run so true to patter 

It is customary to use small finish allowances on cast 
Iron, much too small ino man Cases Thi | an out 
rowth of the favorite shop method of roughn and fin 

ing on a mandrel, which, in turn, necessitates fine 
feeds and light cuts. Now that most of the roughing i 
done in a chu it would be a profitable thing for many 
manufacturers to add to the nish allowed The time 
aved in truing the gear blanks in the chuck will pay for 
the extra metal and the little extra power that rm 
quired, If the same method ser mn maki veal 
from steel castings, there oul it little additional 
Ost over Cast Iron, eX mt tine of the material. Con 
Iirisoh oO prices nou bial ettil quotath 

s the price of steel castu oO «lh ton the whi 
of the man who ts doing the { ring that no one can pre 
let what the ratio between the ost of enst-irol j 
teel castings will be Civ ten hound! may quot 
x cents a pound on the ver “ame proposit that a 
other may quote twelve 

Semi-steel as a material an nomer here il 
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terial, which is probably really steel, that is or was sold 
that read about 


now is mostly cast iron, in which 15 or 20 per cent. of 


under name, but the semi-steel that we 


steel scrap has been melted. This does not make steel of 
the mixture, but it does close the grain and make a dense 
casting of increased tensile strength, but one which is not 
hard in the sense that a chilled casting is hard. The ex 
peient ol partly chilling cast iron, which is also used, re- 
sults ina closing of the pores, There appears to be little 
beside guesswork as to the increased wearing qualities 
of this condensed iron. It is a good talking point and 
does not cost so much as to make gears and other machine 
parts out of steel castings, but there will persistently re- 
main the question of the holding power which such metal 
has for ott. 
cept for casual oiling, so that they must depend on their 
olliness rather than on true So far as | 
know, there are no data on this subject, but it is worth 


It may help 


The greater number of gears run dry, ex 
lubrication. 


taking into account when designing gears. 
to account for the excellent showing which cast iron makes 
slonegside the heat-treated stee! when it Is not well lubri 


cated, 


STEEL 


steel, 


to 5)-pomnt man 


for consideration is soft 


The 


Prom 


next gear material 
10- to Lo-point carbon and 45 
This material has a tensile strength of about 60,- 
Ilowever, it is 


rinese, 
000 Ib. and takes a fine 
not a desirable material from a machine-shop port of 
cutting 


case-hardening, 


unless 


view because of its tendency to tear in 


anadled by 
the cutting tools better than can be expected of machine 


ad man who senses the erinding and setting 


operators. 

What is 
oint carbon and about 6O-point manganese, and has a 
tensile strength running up to about 75,000 Ib. Tt may 
Openhearth steel 1s 


known as machinery steel is from 20- to 50- 


be either openhearth or bessemer, 
and 
that the 
a compromise if it is to 


vears, as it stands shock Case- 


It should he noted 


the better for most 


hardens better than bessemer. 


choice of steel has always to be 


he Case hardened, for the hest case-hardening stee] is one 


with a very low carbon content. whereas free cutting 


comes with a higher carbon content. 


The next harder steel is of about 34-point carbon and 


10- to 60-point manganese. It is clean-cutting and will 


case-harden, though not so satisfactorily as the lower-car 


bon steels. Generally speaking, it should be used in its 


natural state. 
This is the 


first that will harden naturally and is used for gears which 


Still high rin earbon is the 55 pone steel, 


are to be hardened and drawn at a rather low temperature. 

lor gears of small size that can be machined from the 
bar on a turret lathe, these steels are the best the 
Very often a gear can be made 


from 


machinist’s point of view, 
complete from the bar, except for the hand-reaming of the 
hole and the cutting of the teeth, for much less than the 
cost of machining even a cast-iron gear blank. Care 
should be taken not to desien 


a solt stee| shaft. 


ly these sott 


ad machine wit 


steel gears running loose on If one on 
the other is case-hardened, however, no difliculty will be 
met. Steel castings appear to run very well on soft 
steel shafts, though the use of soft steel for shafts, except 
for comparatively light service, appears to be going out of 
date rapidly. 


Still better rears are made of the various alloy Stet ls 
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nickel, chromium and vanadium—all of which have much 
higher tensile strength than carbon steel. These steels 
are the ones which have brought forth the practice of 
heat-treatment, which is more mysterious in name than 
in anything else. Heat-treatment consists solely in an- 
nealing, hardening, and tempering done with a precision 
that was impossible without the pyrometer—though there 
is room for a suspicion that in many places where pyrome- 
ters are installed the old-time blacksmith in charge still 
relies on his eye more than on the instrument. 

The following is adapted from Vol. 41, p. 806, of the 
AMERICAN MACHINIST, as applying equally well to gears 
used in machine construction: 

For use for gears that are constantly in mesh, low- 
carbon steel, case-hardened, is preferred on account of the 
harder surface that can be obtained, backed by a softer or 
The soft-steel 
is more apt to chip when used as a clash gear. 

A steel of from 15- to 25-point carbon, 0.5 per cent. 
chromium and 1.5 per cent. nickel (also 15-point carbon, 


more yielding body. case-hardened gear 


25- to 40-point chromium, and 12-point vanadium) is 
used for gears in constant mesh. ‘To anneal it is heated 
first to 1600 deg. F. and quenched in water. It is then 
reheated to 1400 deg. F. and allowed to cool in the open 
air. After machining it is packed in carbonizing material 
and heated to 1650 deg. F., to 9 hours, and 


then allowed to cool in the boxes. 


from 4 
They are then heated 


fol 


tu 1550 deg. F. and quenched in oil, and then again to 
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1150 dee. fe This treat- 


ment gives a gear with a substantial body and a close, hard 


1375 to and quene hed again. 
wearing surface, and one satisfactory for all gears in con 
stant mesh. 

For clash gears a steel of from 40- to 50-point carbon 
with a little higher percentage of chromium and nickel 
s used, and also the same earbon and chromium with 
16-point vanadium. “This is annealed in charcoal at 1450 
deg. F. After machining it is heated in lead to 1450 
dee. F., quen hed in oil, reheated to 1350 to 1400 dee. F.. 
according to the carbon content, and again quenched im 
oil. This 


does not have so hard a surface as the other, but 1t makes 


It is then tempered by heating to 450 deg. F. 


very strong, tough gear. 
BRONZE 


In many instances, notably for worm gears and some 


hh mesh 


spirals, bronze is a favorite material. If it runs 


with a steel worm, the combination is good, though not « 


designer Co 


much better than cast iron as to subject a 
criticism if he tries cast iron first. It is, of eourse, 
stronger than cast iron, having about half the strenet| 


of soft steel at a number of times its cost. There is rot 
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as much enthusiasm among designers for the use of bronze 
gears as there was a few years ago. Where salt water must 
be contended with, its use is necessary irrespective of other 
conditions which might prompt the use of cheaper and 
stronger metals. 

All of these gears are made of more or less resonant 


‘ 


material, which magnifies instead of deadening any vi 


bration that may be set up. For the purpose of deaden 


ing sound the pinion, or smaller of the two gears, is ofte1 


made of some material of a softer and more yieldi: 


character, such as rawhide, fiber. pap -. cloth or wood 
Wood as a gear-tooth material has almost departed. It 
was used extensively by millwrights for the inserted teeth 


l 
Phe 


fact that it is now cheaper to cut cast-iron gears than it is 


of gears, which ran in mesh with cast-tooth gears. 


to dress the teeth of one gear and fill the other with wood 
has cost the millwright one of his most highly prized and 
In fact, it has left things in such shape that 
a very ordinary man can do so much of the repair work 


skilled jobs. 
about a mill that the millwright himself is approaching 
extinction. 

and fiber have SOC 
that Is, a 
one thickness of rawhide will carry a considerable load, 
fiber. On the other hand, 
no one would think of using a gear made of either cloth 
Both 


Of the other materials rawhide 


trinsic streneth of their own: rear made of 


as will also one thickness of 


or paper without creat lengthwise compression. 
paper and cloth are stronger than we naturally think them 


to be. A piece of paper which | 
proved to be 0.003 in. thick. A 
and safely holds 10 Ib., which is at the rate of 


picked random 


up at 


wide easih 


ey PI 
ode? LDL 


strip 1 in. 


per sq.in., or about the same as Is oltel used as the safe 
Cloth is still 


had steel in as thin a form as paper and cloth, we wou 


streneth of cast iron. stronger. If we 


flat wire tears almost a 
easily as paper. It straight, 
better, but all thin materials tear easily because t 
all cases tear 


realize this, because very thin 
steady pull 


} 


hev do 


does stand al 


not get a straight, steady pull. In almost 


ing is a eivinge way by shearing instead of by pull 


apart. A cloth pinion, if not compressed, would be ¢ 


pecially subject to tearing out because there Is 


no POss 


ae | lvace”’ edee tT resist Tear. (‘on pressin 


bility of a 
the thicknesses ef paper or cloth sets up a tremendous fri 
tion between the different layers which prevents any on 
It they must all 


of the layers from starting to tear alone. 
tear together they are very nearly, if not quite, as stro 


us cast iron; in fact, they are usually designed on that 


basis. 


] ] 
i these matertiats seem to 


The wearing qualities o 
thei 


pend on natural mn Which rawhide 


yredsiliess, 


cels. In ability to absorb and give out lubricant clot! 
excels, leaving fiber and paper the poorest In wearing 
quality. In the ease of fiber there appears to be a certau 


vrittiness in the material that tends to wear out the ma 


terial. 
STRENGTH OF GEAR TEETH 
The strength of gear teeth is an important matter, and 
one on which a great deal of time has been spent by in 


The size ot the subject, howeve - has pre 
] 


vestigators. 
const 


] 


wone I! 


vented most experimenters from covering any 
able proportion of the field. Their work has been ¢ 
so many ways and under such varied conditions as to mak 

The most-used experiments, and thy 
largest field, those of Wilfred 


comparison difficult. 
the 


ones were 


COVeETING 


MACHINIST xy 


} : ry 
reported 7. TSOY | ese ePYperiments 


Lewis, which he 


sulted in a 
} 


formula 


is found by multiplying toge 


pitch, the safe strength, and a factor y w 


WOrkKIng 
Is dependent on the number of teeth in the gear unde 
The 

] 


the material, the speed at 


consideration. safe working streneth varies wit 


which the gears run, and the 
how sili ( hnecs To IM I° 


; 
esigners 


notion ol 


shows in solid lines the values w h Mr. Lewis propose: 
The dotted line C shows the outside values found by wor 

¢ backward from a few automobile gear boxes or cl 
gears. It probably represents rather extreme practice, 
re] Ine’ o1 the tact that WTOMIODTIC el ‘ ~4 o! 

lop their rated capacit nh common Us The dott 

ne B shows some cast-iron gears used regularly by mia 
chine-tool builders. They seem to work all right and 


| 


comparatively few are broken exc 


cidents which would probably have caused worse brea 
else where if the vrea4’rs had Cli 
The values of y are plotted the curve, | 2. for t 
standard 15-dee. tooth and for the 20-dee. stub toot 
Which Shows a pretty ( ( Wits Tike =1 ) 
tooth, especially as the number of 1 | I iwa from thy 
ynion numbers. 
The accompanying tabi an attempt to put before 
e designer in compact torm the satient teatures ot f 
lifferent materials commonly used for gears. Ther 
mv ho hard al a last rule - il ( These cusses, as CVel 
situation demands a compro! clwes ost, efficiens 
wear, space to be « Lp rie deratio! 
as holm ancl the ( 


achining Lathe amd Mille: 
Spimdiles 


‘ 
Ty 


‘ ant 
ners Schade ] 1 
e thro the spindle | { ' { the tam 
( \ Us eVvce Dn Tin ( ) ‘ Syinee 
R .” concentric or as neal so a Os he out- 
- nis ~ ( 1 
1 “4 | na rth ( | 1 tile 
chictatl Tie Tilin ‘ 
1 soe = as ( reo 
nts true with ea ot { ract t 
sy to do it and g vluct { 


at ) is man ie l ‘ 

ting ne { ! ’ 
ict ers up tot moOmnmt o st ro Ing out tl a 
If nd then drill rstra t clear through, excep 

n the small end « Taye sa tr small 
in the lon n is in 0 T 

e is left till lat 

SMALL-Suor AND Lanrce-Snuor Meriiop 

Krom t point the problem is at to do next. Ther 
e two general methods which seem to be distributed 
ch according to the size of the shop—one, that ol 
ikin the spindle complet read t issembli thi 
her. to finish it in the machine in which it is to be 
sed, that is. running in own bearin The latte 
net ( c si I] shop met aa dist ne shed fro 
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the big-shop method of making a spindle for stock with 
all parts completed, 

The small-shop method may also be divided into two 
branches—one, in which both the nose of the spindle and 
the taper hole are left to be machined after the lathe is 
started, and the other, where only the finishing of the 
hole is left. 

In either of these methods the spindle Is plugged at 
hoth ends with soft-steel plugs, preferably with at least 
case-hardened centers, and a second roughing chip is run 
over the outside to bring it to grinding size. Then, if the 
nose is to be threaded in a lathe or thread miller, it is 
done next. The thread is usually made a tight fit, so 
that the small faceplate cannot be run on by hand. This 
is a mistake, in my opinion, as the truth of the face- 
plate ought to depend, not on the thread, but on the fits 
at A and BJ, Fig. 1. These will center it and make it 
run true sidewise, and the thread will hold it up against 
to be case-hard- 


the collar. These two surfaces ought 


ened—though I do not know of any maker that does it— 
and then ground, 

After threading, if it is done, this small-shop method 
calls for the grinding of all the fits on the same centers 
that have just been used. The keyseat- 
ing for the face gear and the feed driv- 
ing gear come next, though some do it 
which may be an ad- 


doubt if 


before grinding, 
though | 
the spindle out of 
then 
countershaft and started up. 


either will 
The 
under a 
The face- 


plates are first squared to let the bear- 


Vantage, 
throw true. 


lathe is assembled, run 


ings come down to shape and to be sure 
that everything is all right. Then the 
taper hole is bored with a_ fine-point, 
too] 
power, with a last twist by hand. 


reamed by 
The 


test arbor is put in and the indicator 


fine-feed boring and 


tried, and then, nine chances out of ten, 


it is reamed over again. It is theoretically impossible to 
get a true hole in this way, though patience and good 
luck will conspire to get one that will show very little 
“wink” at the end of a 12-in. test plug. If a reamer is 
to be used, the best results come, not from the use of a 
boring 


thread 


a finishing reamer, but by 
very carefully with a that 
tool so that it cuts a fine thread all the wav through the 


roughing and then 


tool is ground like a 
hole. Then the finishing reamer begins to cut, as in Fig. 
2. with nothing to do but slice off the tops of the thread. 
As it continues to cut, it the whole of the 
thread without coming to any point of sudden increase 
of cut. It should be out as the 
clean. Even then it is improbable that the metal of the 


spindle will be uniformly easy to cut all the way around 


cleans out 


taken soon as hole is 


and all its length, hence the almost certainty that the 
hole will not be exactly true. 
The next refinement is the grinding of the hole b 


means of a portable grinder mounted on the carriage 


Theoretically, this is the best way. The spindle is revoly 
ing in its own bearings, it is solidly held, and the grind- 
ing wheel, if allowed to “die out” or if kept running 
back and forth till the sparks are inappreciable, should 
be dead true. It should be needless to Say that a ground 
hole should not be 


habit that workmen are so prone to that it is done in 


touched with a reamer, but it is a 
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places where the superintendent would be shocked if he 
happened to see it. 

A method that seems more like a manufacturing prop- 
osition is one in which the second operation, or the one 
after the bark is taken off and the long hole drilled, is 
to mount the spindle in a chuck and on a center rest, 
Fig. 3, and bore the taper hole and ream it, taking care 
that the reamer seems finally to cut all around and the 
whole length at once. This is done with little regard to 
whether or not the hole is true axially. When the taper 
hole is satisfactory, a true test plug is inserted, as shown 
by the dotted lines, and the jaws of the chuck are ad- 
justed until the test bar runs true, which takes only a 
few minutes. A spot is then trued up at A and the spin- 
dle is ready for the next operation, which consists in 
reversing it on the center and center rest, Fig. 4, and 
truing out the back end with a boring tool so that a 
straight plug can be put in. A true taper plug is put in 
the front end, and the rest of the job is treated as would 
be any similar piece without a hole in it. The 
are ground after the threaded nose is cut, the kevways 
follow and then, unfortunately, the plugs are knocked 
It seems much 


bearings 


out by hammering on the projecting ends. 








FIG. 4 


LATHE AND MILLER SPINDLES 


more civilized to have the taper plug threaded on the pro- 
jecting end to take a nut, Fig. 5, so that the nut can be 
screwed against the nose of the spindle and the plug 
forced out. After that is out the straight plug in the rear 
can be driven out by a bar through the spindle without 
danger of springing it. 

If this method is used, the spindle can be laid aside 
with the assurance that—barring the squaring up of the 
shoulders of the various bearings the spindle can be 
put in the lathe so that the center hole and the 
plates will run true within whatever limits have been 


face- 


followed in the truing-up process. 

The seat for the face gear probably cannot be made 
interchangeable. It is a light driving or force fit. If 
much is left to make the fit, it may easily distort either 
the the spindle. In the not 
usually run true when first forced on and keved: it is 
®Imost sure to “wink” a trifle, but it can be brought back 
by skillful staking on at (, Fig. 3. The faceplates, as 
already suggested, should fit at A and B. Fig. 1. Often 
they do not. Unfortunately, no one but the man who 
makes them usually knows what sort of a fit he is likely 
to get, and as he does not want to take too many chances 
that they won’t go on, he bores the clearance a shade 
large, or larger still. They should be bored to a plug gage 
and the spindle should be ground or turned to show 
marks when the faceplate is screwed on. 


gear or fact, gear does 
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Fins’ IL) 
SYNOPsS1IS—There is no known time when wire 
was not made and used in sone part of th world. In S854 the business had on tvrown its teal (] mints 
: . (joddard rem; “ly thr oO} <3 S 
It undoubtedly dates back as far as the discovery roddard urine n \ Wa 
noved farther down Mi srook near! o Mi 
of any malleable metal, at least hack in the copper 7 . . ' b 
a . , ’ ‘ , x to what is still the site of the Grove St. w 2 (se wy 
age when it was hammered out, for wire is not of . ° 
; . n Fig. 1) where Stephen Salisbur t} oO ‘ , 
necesily a drawn product, even today flat wire is ‘ : 
‘ that time, built a mill LOO 40 vl two s es 
‘oll The earli : nag of wir hat anne 
rol ed. The ea) rest drawti 7 wire tha a] / ag Washburn rented one-! f this n , went on on 
authentic was in Germany about 1350 A. D. Wi ntil 1842 when he toc his twin ) (‘harl 
drawing Was brought into England by the Germans wrtnership. as | NX ( Washburn \s an strat ! 
in 1565 and into America about a century later. we seCres which surrounded 1 ee at wine « 
About 1820 it was brought to Spencer just out of rettvy much evervthing else at that trme. in IS3S6. Teha 
Worcester, and in 1831 into Worcester ttself Washburn declined to give an nformatior wut 
uisiness for publrweatior na listo! oO +} city a, { 
Wire drawing in Worcester began in 1831. Washburn ground that he “had succeeded in making an a 
and Goddard were the two names associated with wire lal is good as thy ne sh) ) s tf 1 ! 
at that time in Worcester, and they still are. The Spencer ve oF mantlacture has been ml a eat expen 
Wire C'o. Is the Goddard plant conduc ted toda, H\ lari Wa of experimenting Thay ma nea tail mol 
. . ‘T’ ) l will ‘) wel il ) ct } w'ritiol 
Goddard, grandson of the pioneer. The Washburn & hot aamit ol 
> at . hve mn TR5?. w nt ' = ie , 
Moen plant of the American Steel & Wire Co. represents ye: : 
’ . . } Silas Gartield at thi rine of SITY aa { 
the Washburn end of the original partnership. 
solemn agreement, facsimiles Show ! 4 
— was drawn up. ‘Toda , win aT ly lay 
sal would hot " STIS porta ) ? mr’ nin en a 
0 \ i lhe saw so Tf it he co Oo cul Value ) 
COM DEeTITO! 

In 18149, Philip L. Moe ‘ I, 
mls daugl {hus proving on r retl ! ) 
wt. and was Immediate taker fo partners ( eo 
stepping out: he as not. hows » leg { IST NOSS 
llent s Washburn not a eli ol Worcest 

a i If \\ ishburns of that tim ( n IS46 started a ro i 
; , at Quinsig here | +] 
PPR ERpUREED at Quinsigamenc, where he roe among other 
1, ee wire rod suitable for drawing. lh nti Henry Was! 
a : = — wre | . 
Tee ae “E = urn was also the author of the Civil War song. “Th 
~ Vacant ( lat tee Koy SEAL enrs hig . wart 
Charles fF. Washburn, and about 1860 the Quinsigar 
: plant was acquired by Charles Washburn & Son. (Cha 
™ I’. ) 
Fig. 1. OrtainaL Wikre Mini or Icuaspop Wastiburn a 
iii STANDING © \l CITANTIE 
Washburn and Goddard had been in business togethes 1 those «days, as aVs | Worcest | chan 
for some time previous to their venture in wire, In th is ited socially wit rrofessiona | . 
manufacture of textile machinery. In 1831 thev began to echanics were not on ol elect but the 
draw wire in a little shop in Northville about half wa) VOLT LiCal Miers In the o u hie { 
] } ; 
] ‘ ] : ] ryote I { ihe } rye ~ ) ( ww \ ~ 
vertween the eenter ol the cit and what Is now now i wl n n | i Wa ! 
’ . : ! i to lyn nachinist it his ol ould me ‘ 
as Greendale. Of their work there, little is known except anted to a ma n her would not hea 
) . } ah } ( because | tho t t { overcrowded 0 
that it was on the smallest possible scale. Thev had to Hit because Iv t vilor 
, . , was apprenticed and becamy Nacksmith. ie si : 
uv ther rods mn Boston, where they were rolled ror then . pp = ‘ : : : : ' op . 
, ' — ; 1 place of equality. William B. Bradford, who toda 
or provided by an importer. They did not require ver) 
ape some S14 vears old (born a vea ore the wire indi 
much, for when they began 50 |b. a day was considered 
: ] } ray tered Worcests r) wo! ed for thr compan throu Pm 
a good davy’s work for a wire drawer. The wire wag ;' . 
a ts changes for oS yvears Ile is st able ton C4 
uulled through the dies a foot at a time. This thev es. @ 
meo tne <sS men w Oo wo ( T yhen went 
increased to 15 feet, and then the modern drawing block. there in 1846. He rates Washburn simply as the man 
Tey | a en a ee 1, = : ' ‘ 
which had been used elsewhere previ to that time, was that worked in the office, but then both | nd Washburn 
. ’ ’ e “> ] . ‘ ’ ’ 
ntroduced. This all occurred in the three years at North» vere lineal descendants of Governor Bradford of Colonia 
ville and the block itself has not undergone any great mes This same spirit is show? , thy ug the histor 
change since that time, though its capac ity on some s1Zes {f the company. Labor treo have heen unknown 
of wire has reached 2500 Ib. a dav. The Grove St. works went t! lh s essive changes 
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of name after Mr. Moen came in. He appeared simply 


as “Co.” for 15 years, which is not to be wondered at, 
for he 
the firm, a very for a business man in those 
It was the IL. Washburn & Moen Wire Works from 
1865 to When the Quinsigamond Iron & Wire 
Works the Washburn & Moen 


seemed appropriate, since there had been up to that time 


was only 26 vears old when he was admitted to 


tender age 
Limes. 
S65. 
was taken in, name of 
four Washburns in the two firms. 
The first wire was of iron and of a quality that barely 
the that 
became possible to improve the quality, the demand grew 
better and better material. At the 
Jonas Chickering, in 1850, piano wire was attempted and 


met demands made on it at time, but as it 


hor solicitation of 


conquered, Other grades of wire of high tensile strength 
have been added, such as that used in the rigging of 


vachts and for cable railways. 


Rottep Fuar Wirt 
This. however, was strictly wire drawing. When the 
hoop skirt came into vogue the demand for flat. steel 
wire nearly took Washburn’s breath away, but Alanson 


Cary, then superintendent, undertook to make it by rolling 
flat, so that it 
cut through 


disastrous 


rounded 
This 


consumed 


would have a 
the 
The 


more power than the engine would carry, this was when 


wire out 
that 


experiment was a 


round 


edge would not covering. 


one. rolls 
steam pressures were low compared with those used today, 
so the old trick of tving down the safety valve was resorted 
that insurance 
\ccustomed to 


to with results even a boiler company 


treat- 
ereater attention paic 


would not have predicted, better 
ment and yn rhaps jealous of the 
to the new machine, the boiler let go and literally blew 
“up” and did not come down until it landed in the yard 
of Mr. Moen’s sister on Lincoln St., all of a quarter of 
a mile away. This is probably the world’s record for a 
long distance boiler flight. 


When we 


was to roll a few pounds of metal out 


consider that all that they were trying to do 
Hat, and that now 
the mill is capable of turning out a million pounds of 
wire of all kinds every day, it will be seen that the power 
equipment of that time has been much overshadowed, 

Other 


and better rolls were built and more power supplied and 


The explosion only delaved matters, however. 


the rolling of hoop skirt wire went on merrily until the 


fashion went out, the historians say in 1869. | should 


have said later, for L distinctly remember having a dis- 


carded one to make a wigwam out of at the time my folks 


came back from the Centennial Exposition. It was the 


eginning of an important branch of the work of the wire 


mills, a sort of reversal of methods. In the early stages 


wire rod was made by rolling sheets with flat rolls and 


slitting them up to get square rods called nail rods. Now 
the drawn wire was taken and rolled back into flat sheets, 


is done 
Hot 


Was 


This 


cold by many passes after the fashion of drawing. 


even though they were narrow. Was and 


rolling has been thoroughly tried out, but while it 
finally done successfully it was not economical as compared 
with cold 


it is now possible to roll this wire fairly thin even up to 


rolling. This latter has been developed until 


a single thousandths of an 


A sample 


% inches wide, and wire only 
inch thick and up to an inch and a half wide. 
of this wire tears as easily as paper twice as thick, it 


has a very distinct grain as is evidenced by its tearing 


lengthwise in almost a straight line. 
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BarBepo Wire INVENTED 


Just as the hoop skirt was nearing its end another 
important industry came in—the advent of barb wire for 
fencing. Wire fence had been in use since about 1816, 
but it was not especially successful, for if there was any 
considerable distance between posts, cattle would rub up 
against it until it broke or stretched so that they got 
through. Likewise it was no barrier to human beings. 
A certain Mr. Hunt had a pet mule that persisted in 
His 


the idea of arming a wire fence with spurs, as shown in 


exploring his neighbor's farms. owner conceived 


Fig. 3. It proved effective, so he applied for and got a 
patent back in 1867. 
still preserved, appear to be punchings with a hub drawn 


The spurs, a number of which are 


in «ies so that they could be threaded onto a single wire 
and the hubs could be pinched down on the wire to hold 
them in place. 

At the same time that Hunt was working on the prob- 


lem of keeping his mule home, Joseph F. Glidden of De- 
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AGREEMENT BETWEEN SILAS GARFIELD AND 
IcHABop Wastpurn & Co. 


lia. 2. 


Kalb, Ib, 


the same idea in mind, but apparently more impressed 


went at it entirely independently and with 
with the need of economy, or what would now be termed 
efficiency. He cut off short pieces of wire, about two 
inches long, using a slanting cut so that both ends were 
sharp, then he wound the middle of each of these short 
pieces on the shaft of an old coffee mill, giving it two or 
three turns so it would just slip over his fence wire. 
When he had a pailful of these coiled barbs he sent his 
hoy up in an apple tree with the barbs and one end 
wire. There the boy could tread them on 


of his fence 


the wire. When there were enough on he came down. 
They stretched the wire out level, spaced the barbs as 
nearly equally as seemed necessary, laid another wire 
alongside the first, tied one end of the wires to the tree 
and the other end to the projecting axle of the grindstone, 
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and while one turned the crank the other watched thi 
wire to see that the twist was evenly distributed. 
original piece of wire that was made in this way has 
been preserved and has played a very important part 
in the patent litigation that followed as soon as it became 
evident that there was to be a large demand for barbed 
wire. The number of people who immediately “invented” 
barb wire was enormous, and the expedients to which they 
went to create proof that they had antedated the Hunt 
Glidden One 
liis wire and afterward admitted 


were scandalous. man mad 
that 


Another alleged that 


and patents 
he buried it in a 
to make it appear old. 
had 


had twisted short sharp sticks 


manure pile 


some vears before he built a wooden fence with a 


top 
to keep off marauders. The high card of the whole affair 
appears to be the fact that the Patent Office 
the original Hunt patent, which was a narrow one and 


wire into which he 


. ’ 
re-1TSsuled 


probably intended to cover only circular spurs, so that 
Man\ 
the 


nae 
different 


Ann ri- 
= 


can Steel & Wire Co. makes eight different stvles headed 


it covered spurs of every description. 


forms of barbs were actually used. Even now 


, 
somewhat 


by the original Glidden wire now made by a 


more rapid process than the mill under the tree afforded. 
wouhe 


These styles vary as to whether the barbs are 
both 


APT 


Tue First Barn FeNcE—Nore THE RESEM 
rHeE BARBS TO THE SPEARS WorN 
BY HUNTERS 


around one or wires, and whether they are made 


—~ 
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of round, half-round or flat wire and also as To thr 
spacing of the barbs being five inches apart for cattle 
and 3 inches for hogs. 

woven wire fence, 


Barb wire has largely given way to 
in Kurope for 
This 


particular form of barb has long wicked looking spurs 


though just now it is in great demand 
making barriers to the progress of the enemy. 
that seem as barbarous as the rest of the war preparations 
that the 
pun can 


read of. In fact, this type of fence is, if 


he forgiven, too barbarous for even animals in 


we 


this country. The woven fence, either made up in the 


is strong enough to hold anything 
under. A lime 


factory or in the field, 
that 


of barbs top and 


cannot climb or flv over or crawl 


bottom where they cannot injure anyon 
on a legitimate mission seems to make it entirely effective. 
Fine Wir 


THe Drawine o1 


The Worcester plants of the 
Co. have 
Wire that for a dolla 
so much for transportation as the 

They could afford to bring the 
Middle West. 


W Wire 


produc Ts, 


Ameri an Steel 


alwavs run to the more expensive 


would sell a pound did not cost 


coarser and cheape! 


{ 
tron 


material 


ba k, 


SIZCS. raw 
\ hi ly 
| 


the work it up and ship it 


thev could not do for product worth ten cents a pound 
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This resulted in the making of some extremely smal 


wire. Two and one-quarter thousandths inch in diametet 
is a standard product. A die is on hand for drawing to 
0.000225 in diameter, but that is not for any purpose 


except to encourage someone to create a den and, The 
tonnage of the mill is not helped much bv an order for 
a thousand feet of any of these small sizes. A thousand 
feet of wire O.OOL in. in diameter, which is an‘entirely 
practh able size to draw, weighs hard! anything at a 

It takes 71 miles to weigh a pound. a ton of it woul 
wrap six times around the earth and two tons would 
make a telegraph line to the moor 


Telegraph wire was furnished as soon as there was 


demand for it. Tron is a better conductor of electricity 


than steel, so even now it must be furnished as nearly pure 


streneth enough 


“as poss ile and Vel rive to hold 


up im 


ie storms. The markings or brands of this kind of wire 


are peculiar, Ichabod Washburn made the “best” tele- 
graph wire, and he let his customers know by marking 
it so. Then he got out a better grade, but his English 
did not fail him. He marked t est most, Now 1 


is marked “EK B BRB” 


is “extra best best” wire and therefore ; that can ly 
isked. The ma hbe'riye ~ Tespect! 1] recon nencded roan 
nanulacturer who hesitates about making tprovements 
on = latest rmproved niller on porandye 
Oyu Wire Propcers 
lo some eXtent tle produced S PeHrpnarpurdan tured nto 
springs, eoncrete re-rnborcenent ( othes he. ra onds. 


wire nails and tacks and countless other articles in ever 


day use. The original American wire-nail machine is still 


preserved and is in running order. [It was built in 1851, 
weighs about one-half ton and was never used to mak 
nails over % in. long, so it was not overworked. Some 
of the pioneer machines used for making wire nails, like 
the first In many other departments of industry. wer 


" 
| PWOSS TILE 


mported from Germany, but it was soon found 


today are 


comparatively 


, 
those in use 


to.improve on them so that most of 
Anothe I 


rie lor 


of American manufacture. recent 


Worcester is 


cotton 


nroduet for electrical pur- 


COpPpe4#r \\ 


ranging from covered magnet wire to sub- 


Doses 


marine cable s. 


Puke Museum 


Works. o1 thy Cirove 


\met! wan 


North 
thr 


has Ire n establis od a mise Mi. NH which are 


\t the 


alled before 


there 


ovel 


vathered many articles and photographs o 


" 1 


nected with the industry 


There are models of wire-rope machines, barb-fenc 


machines | the do en. specimens of evel form of barh 


! 


4] . ] ; ] 
hat was ever marketed and more that were only imagined 


the original woven-wire fence, very evidently made b 
hand and measured by eve, and a multitude of thing 
reminiscent of old times in the wire industry. 

The thing that Hupresses ones mind as he vroes ove’ 
all this is that one man should live to see the wonderfu: 
growth that this industrv has had even in this one cit 


From a shop with only five men and hardly any capital 


assessed valuation—and a 


to one with 6000 men and an 


conservative one—of $5,000,000, From a product of a 


{ 1] 


da to one Of a milinon 


Wire j 


ew hundred pounds o 


and most of the progress after the Civil War, is something 


that attention. Then, when we consider that 


oTrasps oul 
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all this means machinery, that manual labor is at a 
minimum, and that it means skilled handling of the 
machinery, that workmen cannot be stolen away from 
other concerns, but must be trained in the mills because 
there are no other places for them to go and learn a little 
here and a little there, as thev can in the machine-tool 
industry, we have to take off our hats to a management 
that has been far-sighted enough to make its own men in 
these days when every other industry is seemingly laving 
vr foreign countries 


ack and depending on providence 


for its skilled labor. 


An Old Miller 

By E. V. 

The illustration shows an old miller built for the Big 
hall & Keeler Machine Works, Edwardsville, Ill, over 25 
years ago by Edward Pierce, who was then superintendent. 
The present superintendent, William Shaw, did sOnie 
This miller is still running and turn- 


ALLEN 


of the work on it. 


ing out satisfactory work. 


The base of the machine was originally intended for 


base of a pipe 


tli cutter. The spindle head is raised 
or lowered by means of a screw A, which is 


A dial and in- 


operated 


through bevel vears from a crank handle. 




















AN 


OLup MILLER 


dicator at B change made. The 
ng arm travels with the spindle head and is sup- 
This 


The traverse table 


mark the amount ol 


overhang 
ported in an outboard bearing at C. bearing 1s 
supported by the slotted bracket D. 
feed is driven from the pulley # through the double cones 
F and @ and the shaft /7 by means of twisted 
belts. 


ment is transmitted through change gears to the table. 


rawhide 


The shaft carries a worm from which the move- 


A Machinist’s Job with Plenty 
of Variety To It 

Association is probably the larg- 

the world. It 


owns a huge fleet of sailing vessels, both tron and steel, 


| He Alaska 


packer of fish, principally salmon, in 


Packing 
cst 
and for the most part square-rigged, Its canneries are 
scattered along the Pacific coast from San Francisco to 
the upper end of Alaska, and each contains a quantity 
of machinery which must be kept everlastingly going. 
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The headquarters are at Alameda, Calif., just across 
the bay from San Francisco, and here the vessels com 


for overhauling. At Alameda, as a consequence, are 
the main repair shops of the company, and during the 


winter months these shops are kept busy overhauling the 
vessels and such of the canning machinery as needs 
repairing. 

Then, when the season opens, the whole shop force 
sails, dropping two machinists and the necessary ships 
at each cannery on the way up. It takes 25 days in ordi- 
nary weather to reach the farthest cannery, and the can- 
ning season lasts about two and one-half months, making 
about four months in all that the men are away from the 
main shops—and home. 

Men for such work have to be of the so called old-time 
machinist order—ready to tackle any kind of a job with 
a lathe, a drilling machine, a chisel and hammer And 
in case of necessity even the lathe and the drilling ma- 
chine must be omitted. This is, perhaps, the extreme 
contrast with the great manufacturing industries in 
which a man drills the same sized hole in the same po- 
sition in the same piece and on the same machine 8 to 10 
hours a day on every working day of the year. 

In any case it is an interesting phase of the machinist’s 
the Kast run across, 


trade which we of never 


% 


The Panama-California 
Exposition 
EDITORIAL CORRESPONDENC! 


From the standpoint of the machine builder and me- 
chanic, the Panama-California Exposition at San Diego, 
Calif., contains little of interest. Beautiful grounds and 
attractive buildings cannot take the place of interesting 
exhibits to the engineer who is seeking Instruction in the 


With 


there are no exhibits which could pe 


latest developments in the mechanical industries. 
a few exceptions, 
called mechanical. As an exhibit of local products it Is 
excellent, but it holds no lure for the engineer ina pro- 


It is diflicult to see the reason for such a 


essional way. 
pretentious attempt to compete with the Panama-Pacific 
exposition at San Francisco. 

The exhibit of machine safeguards by the Aetna Life 
Insurance Co., Hartford, Conn., is instructive, most of 
the guards shown being for wood-working machinery. — It 
contains a number of patented guards, made by manufac- 
made that wil] 


and also shows how guards can be 


One of these, designed by an inl- 


turers, 
answer every purpose. 
spector of the Aetna company, automatically shuts off the 


power if the cuard is raised by the operator; the power 


shut-off is in a locked box so that it cannot be tampered 


with. The General Electric Co.'s punch press and gear 
cuards are also shown. 


An illustrated talk on safeguards is given by an auto- 


matic combination of a Grafanola and a series of 52 lan- 
tern slides. 

The National Cash Register exhibit also shows the 
safeguarding of machines, as well as the effect of sur- 


roundings on the health and output of workmen. These, 
with the exhibits of Lunkenheimer valves and Chicago 
flexible shafting, are about all that could be called me- 
chanical from the machine-builder’s standpoint. Elec- 
trical flatirons, other electrical appliances, and similar 


products are fairly well represented, 
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Operations for Manufacturing 


Molds for Rubber Good's 


EDITORIAL CORRESPONDENCE 





SYNOPSIS 


rubber goods produces 300 pe r cent, 


The new ly pe of mold for making 
more parts 
than the old cast-iron pattern. This later type, 
ls more gun hr- 


Af te r the 
molds are cast they are subjected to a polishing 


. = , 
made in skeleton form, heats and coo 


ly, thus obtaining an increased product. 


proc CSS by CONCUSSION, wh T hi insure S ad more pe r- 
l¢ cl contour. The Vie thod of pouring lo obtain 
metal parts as free from casting defects as pos- 


sible Is de serie d. 





Until a short time molds for rubber 


goods had remained unchanged in design for more than 40 


ago, making 
years, but an improved type has recently been developed 
by William Eggers & Sons, Brooklyn, N. Y. 

The older type of mold was made by pouring a com- 
position metal over a matrix or matrices surrounded by 
frame. 
which required heating through for vulcanization when 


an iron This produced a heavy, solid casting, 


rubber goods were formed. This excessive metal also had 
to be cooled off before the molds could be opened. Owing 
to the time required for the necessary heating and cooling 
when making the parts, only from two to four heats could 
be taken in a day. Furthermore, these heavy molds, 
from constant heating and cooling, were apt to warp after 
a short time, making it necessary to recast and repolish 
them. 





The die used for making the improved molds is shown 
The 
A are placed together over the die plate Rk. 
The molten metal is then poured into the trough C, from 


in Fig. 1, the one set up being for a tank ball. 
two parts 


which it flows through the two openings shown at the bot 
tom, filling up the space between the concave and convex 
portions of the mold. \t the upper end of the mold a 
groove is cut, and as the metal is poured into the bottom 
of the mold, the air is forced out through this groove. 

On the table may be 


seen some of the male and female 


units of a tank-ball mold. Type metal is used for making 


these, being melted in a gas furnace at the rear of the 
molding bench. 

The cast molds are polished and brought to the correct 
contour, the molded part being made slightly under size 
for that 


The molded part is placed in the fixture A, 


shown in Fig. 2. 


purpose, This operation is 
the contour 


The die B, 


which is held with two handles (in the illustration one 


of which is the same as the finished part. 


has been removed), is then placed over the mold to be 


polished. By means of the rope D the plunger C' is 


dropped on the die. When the plunger descends from its 
highest position, it produces a force of approximately 1 
ton. The plunger is repeatedly raised and dropped on 
the upper die, thus compressing the mold until the de- 
The high polish 


table shown in the 


sired contour and polish are obtained. 


may be noted in the molds on the 


illustration. 











Fig. 1. CASTING Fic, 2 


Mo.ups 


THE 
Moups 


POLISHING THI 





TANK BALLS AND Dirs—NeEw 
Tyr 


Fig. 3. 




















Fie. 4. Tank Batt anp Dirs—OLp Type 


Fic. 5. Motp ror Maxine Burrs 
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A set of dies for manufacturing tank balls is shown 
n Fig. 3. After the molds have been polished as shown 
n the previous illustration, they are mounted in a skele- 
This is composed of a steel base-plate A 
The plates are held to- 


ton frame. 
and two upper steel plates B. 
vether by spacing pins, as shown. 

The rubber sheeting is usually cut with three segments, 
the joints being cemented. The correct amount of water 
Is laa ed inside of these rubber segments, and the outlet Is 
The prepared segments are then placed in’ the 
The 
two parts of the mold are placed with their joints in con- 
tact fastened together. Sufficient heat is then ap- 
plied to the mold to convert into steam the water in the 
rubber seements, which gives the rubber the same contour 


= aled, 


mold. the one shown being designed for four balls. 


! 
and 


as the molds. 
With this construction six heats may be obtained in a 
the lighter form permitting a quicker heating and 


the than 


day, 


cooling of skeleton frame would be possible 











OLD AND New StYLe Moups 
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in which the joints are made may be observed. This meth- 
od of making a joint with a male and female register in- 
sures the finished part being produced with a smooth 
contour, no seam being apparent. This may be observed 
by referring to the specimen bulb shown. 

The matrix used for making six molds for manufac- 
turing bulbs is shown in Fig. 6, at A. When making 
the molds, the cast-iron cover B is placed over the matrix, 
When 


this has solidified, the cover is removed and the insides 


and the molten composition is poured into it. 


of the molds are polished, 
A set of the new type of molds for making the same 
part is shown at (. These are built up into a skeleton 


frame, as shown previously. A model of one of these 
molds is shown at ) and one of the molded bulbs, which 
may be made in either the mold B or C, is shown at £, 
The advantage of the improved type of mold is increased 
production and more accurate parts, as the danger from 
distortion is largely removed. 

One-half of a mold used for making a strainer feed is 
shown in Fig. 7. The half-mold is made of seven parts 
the funnel A, the sides B and the mold proper C, which 
is divided down the center. The mold slots are machined 
approximately 14 in. deep; the horizontal slots are ma- 
chined afterward. When the two parts of the mold are 
in position the molten metal (block tin) is poured into the 
trough A. The metal then flows around the slots on the 
outer edges of the mold, entering the grid pattern at 
the bottom /). 

By this method the air and sediment are forced to the 




















Fig. 7. Monp vor STRAINER Grip 


with a solid mold. Two of the molded balls are shown. 

A set of solid dies for making a tank ball-bulb is shown 
in Fig. 4d. These are made of cast iron and are machined 
to the desired contour. The operation of molding the part 
is similar to that described. However, owing to their cou 
struction and the time required for the heat to pass to the 
rubber segments and also for the dies to cool sufficiently 
for the mold to be opened and the molded ball removed. 
only two heats can be made in a day. 

One of the molded balls, 


by the molds previously dese ribed, is shown at A. 


which is similar to those made 


The molds used for making an automobile-horn bulb 
are shown in Fig. 5. The molds are built up in a manner 
similar to that described. 
at A. On the left, at B, may be seen a mold which 


has been cut through the center to show its construction 


One of the finish parts is shown 


The high polish which the mold possesses and the manner 





Mop ror Grip Frame 


Fig. 8. 
top of the mold and through grooves to the outlet pn ket 
One of the grids made in the mold is shown at #'; 
the clean-cut appearance of the part.may be observed. 

Half of the 
which are also made of block tin, is shown in Fig. 8. 


grid frames, 
The 


half-mold is made in five parts, the trough A being sep- 


mold used for making the 


arate and the main part B split horizontally and vertical- 
The same method of pouring 
As the air 
and sediment are forced up and out, a well defined casting 
One of the frames is shown at the right. 


ly through the central axis. 
is following as described for the strainer. 


is produced. 

The practice followed at this factory in all their mold- 
ing operations is to allow twice as much weight of metal 
for the header as the weight of the part being cast. This 
weight of header, acting by gravity as the metal is con- 
ducted to the lowest point in the mold. expels the air and 
sediment. 
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Turning Angles with the Cross- 


Feed 


L had tr 
ina lathe with no feed for the 
cid 


adopted the following method: 


a number o at an 


preces To Pt | 


compound rest. he work 


not justify wasting much time in rigging up, so | 


The hardened parallel A, long enough to span the i 


ner ways of the lathe and protected by sheet copper, 


-——-—_-. h ¥« 
= ‘ =e 
~ A _| 
Cad 
aN’ 
Turntna ANGLES WITH THE Cross-Frep 
blow ked to the right height. set at a 30-dee, angle ane 
clamped to each end of the bed with the C- lamps /? 


One of the vil adjusting screws of the tool-rest slide wa 


replaced with a %-in, setscrew C, with a spherical head, 


fastened securely with a check nut. In operation, the car 
ca 


G backed so that the setscrew comes in contact w 
the parallel. The too] fed to the 


the compound rest, and the cross-feed is thrown in, T 


4 } 
required cut Wii 


is 


tool rest feeds outward, and the setscrew ( following the 


parallel A, feeds the carriage forward and causes the too 
to cut the same angle. 

After machining 50 pieces, the side of the parall 
whieh was kept lubricated with white lead, show: 


[ 
sign of wear. 


Davenport, Lowa. 


R 
Proportions for Limit Gages 
necessary to pro 


In laying out the tools and fixtures 


an Cast 


partment ol 


the engineering «ae 


X =Lim/f- 


duce a new model. 
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a pronounced tendency to splash water upon the operator 


filling the wheel. 


band 


while 


The brake used in connection with the pulley 


shown is composed of a number of maple blocks riveted to 
a leather strap. Two projecting pieces of strap iron 
by a handwheel working on a hook bolt 
htening the band. An I-beam about 


s provided with a small trolley, 


drawn together 
form a means of tig 
lO. {t. floor 
from which is hung a 


from the 


rod terminating In a double hook. 


hook a dial scale is carried, its lower end being 
hook holt of the 


hook bolt from the 


On one 
connected to the 
ure taken on the radius of the 
line to the shaft. After a test has | 
pulley and brake-band assembly is slipped off of the engine 


brake band. Readings 
center 


been comple ted the 


shaft and slung over the second hook on the trolley rod, 
where it can easily be run out of the Way. 
Hl. KE. MoCray. 
Charles City, Lowa. 
# 


Simple Taper-Turning and 
Boring Tool 


The illustration shows a simple and handy taper tool 











for lathes which have no compound rests. It may be 
b> 
‘atm | . 
7 A. SI// | 
I | 
Siueie Tarer-Turnine axnp Borne Toor 


held in the tool post at any angle to machine valves or 


valve seats. The one | have has a range of about 3 inches. 
A. A, SNEBOLD. 
Natrona, Penn. 
& 


Hollow Eccentric Rods 
r engines 


On horizontal and vertical steam and pumping 
the usual practice in making long eccentric and reach rods 
body of tubing and to weld this to solid 
afterward 


is to make the 
ends on which threads for the stub ends are 
This type of rod is shown in Fig, 1. 

ing expensive, it has also proven unsatisfactory, 
of the ends have loose at the 
Upon examination it has been found that fusion ex- 


ists at the the other surface B along the fit 


WY % 
4 f / 


chased. Besides be- 
as many 
weld. 


broken or worked 


A only, 


YY YY 
hi, 
fy p Uv 


Ye Yf 


joint 
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FIG.I. 
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remaining just as it was when the end was driven in. 
This is, of because it is impossible to heat the 
inner surfaces to the fusion point. 

A much cheaper and more satisfactory method is shown 

Fig. 2. The entire rod is made of tubing and the di- 
umeters at the ends are reduced by heating them and then 
compressing them in ‘dies of proper form with the trip 
the rod or 


course, 


During the process of reducing, if 
tube is kept turning, a satisfactory 
plished. It will readily be that by reducing the 
tubing from the larger to the smaller diameter, the thick- 
ness of the metal ( is correspondingly increased and may, 
” threaded to suit the stub end. 

G. E. 


hammer, 
very job is accom- 


seceh 


therefore, | 
AY ASON, 
Franklin, Penn. 
A Curious Old Scale 
The scale 
found in the kit of an old engineer and artisan who prac- 
ticed about 1870. 
The scale 
that the divisions on the two parts coincide when the 


shown in the accompanying illustration was 


is made of solid ivory and is graduated 





A Curtous OLp SCALE 


scale is folded, as indicated. The two sides are not marked 
and it will be noted that the graduations for an 
to the edge. 

no one has been able 


alike, 
not run 
So far as it has been examined, 


inch scale do 
it was intended or 
Perhaps some of the 


know 


to determine the purpose for which 
just what the graduations represent. 
AMERICAN MACHINIST may 
something about such scales and how they were used. 

F. G. Tlieser. 


older readers of the 


lowa City, Lowa. 


es 
- 
ms 


Casting Steel Studs im Machine 
Parts 
It is often a great saving in time and money, when 
making a stud bracket or similar mrt, to have the steel 
stud on which the pulley or gear is to run placed in the 
mold and the There 
one drawback to this procedure—the studs thus set are 
pulled out, 
them almost useless. 


metal cast around it. is, however, 


shake 
Vari- 


been used to overcome this 


often loose, and while they cannot be 
to such an extent as to make 
and binders have 
but actual experience has shown that there is 


than ordinary tin, if used in the follow- 


ous fluxes 
tendency, 
nothing better 
Inge manner: 


cut and the ends to be inserted in the 
After this they are placed 


The studs are 
iron burred with a cold chisel. 
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for eight or ten minutes in a pickle tank containing a over the arbor before pressing the hole \ fairl 
half-and-half mixture of sulphuric acid and hot wate eavy cut can t 
They are then put for from three to four minutes in ; but care must be exercised not to let the job 
strong solution of muriatic acid to remove all dirt an hellac will then melt agai 

vrease, after which they are dipped the required distat Bushings bored a running fit may be turned on tl 
into a pot of molten tin. The studs are now rinsed 


! | {ts themselves ny this hie thod. 
warm water and dried 


yv rolling in hot sawdust. Th KF. J. Bapat 
are then ready for the mold and should be set in it Brooklyn, N.Y 
in the same manner as is customary in placing cores 


their position berms shown by ee core print im the A Combination Roughing Tool 
sand. ; 

When the molten iron is poured into the mold the Che tool shown in the illustrat s adapted for plan 
tin acts as the best kind of a thax, fastening the stud ng surface where an ordinas ing tool could not 
permanently and rigidly in-place sed on account © Hevenhess at equalities. TI 

DAVID CGouULD tool Is set in advance ot tiv rward tool the 


Whitinsville, Mass. 


Oil Grooves 


If the foreman of any assembling department will tak | 
notice of how most men cut oil grooves, he will , 
that not one out of twenty gives the matter any thought, 

but simply chips a groove in whichever direction is mi 

convenient, regardless of which way the shaft rotates 
Strict attention should be given to see that all oil FrOOVE 


are cut so that the oil will be distributed. A man shoul 


find out in which direction the shaft is to 


ting an oil groove in any beari 
OD y- J . 
R 4 : ~ 
( ASS \(( ) eo--"" 0) d, . 


») 








)-9 
(o. * 


| { ) A, Ivepair MAi 
— —_ _/) oe) \ cast-iron lever A whi ts 1 motion to the 
Le ; . — \y oss-slide on an automati mecrdent roken alony 
ayy ©g2) hs ins SE hs eke Ws Ueite cnee ae a 


Re seeeesneeioms 


Qin G:ROOVES er, it was decided to repair it I ( ! hanne 
ss ‘ ) i mir " ) ) | aT i ( } .) l! 
Three wrone wavs and one right way of cutth 
> . e 2B is drill thi { reak \ 
erooves are shown tn the illustration. { and B w 
properly oil only the end 2? of the bearing, and ( w 


oil either end if the shaft is a snug fit in the bearing a 

runs at a good speed, iis thre “TOOVES will not take ai 

vhile the machine is in motion. % \Y i J 
I have filled the oil receiver on a bearing that h: t 

erooves cut as showheat €. and these vrooves would ( eA . 

, , K ( 
main full as long as the machine was running, but ,] . 
' a ; . . 


fter it was shut dow \ vroove that 





empty soon 


elwavs give satisfaction is show! 


, 


\. W. Masspeat M | PEP L, 


Making the Arbor Grip the ee aes the brea wo ster ers J) ere ‘ 
Work ed tightly over the hub iw the break together 


If work to be turned is so thin that the arbor fails H. T 


lo hol 


It, a wood plan is to smear a littl liq shella Clev ha, Oh 
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} Tf 2£463-¢- ¢% mops 
Wheel-Lifting Device 
The device for lifting 
driving and trailing wheels. The ends A, 
little over the thickness of driving wheels, fit the wheels 


illustration shows a mounted 


which are a 
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WHEEL-LIFTING DEVICE 


as shown, the shoulders preventing them from. sliding. 

The hole B is for convenience in making other lifts, if 

the bar is kept in the crane hook continuously. 
Joserpu K. Lone. 


Renovo, Penn. 


A Handy Support for a Lathe 
Tool 


The illustration shows the details of a support A which 
This support 


> 
oe 


saves much time in boring work in a lathe. 
is of cast iron, the size depending on the lathe for which 


it is intended. It is made a close fit in the tool block, as 











A HANnpy Support ror a Latur Toon 


indicated by the heavy lines at the points ol contact. 
When in position, as shown, the supporting serew B, which 
passes through the slot ). shown in the cross-section of 
the support, is tightened against the tool until the desired 


pressure is obtained. The thumb-screw C is then tight- 
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ened, clamping the supporting screw with the sides of the 
slot D. Secured in this manner a lathe boring tool will 
not give under the heaviest cut. 

Joun P. Kowar. 
Ithaca, N. Y. 


9° 


Method of Holding Pumches 
im Place 
As we experienced considerable difficulty on account 
of our combination drawing and reducing punches pull 
ing out of their holders, when the screws were 
set up hard against tapered flats, we adopted the follow 


even 


ing method of holding them in place: 
A semicircular groove A was cut around the punch, 


while the clamping plate of the press gate had a similat 
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Metrnuop or Hontping PUNCHES 
groove P cut in it. A half-ring C of round bessemer 


wire was made to fit the combined half-round grooves in 
the punch shank and the clamp. This ring was then set 
into these grooves, and the clamp was tightened. 
Equipped in this manner a punch will hold no matter 
how severe the duty. 
GeEoRGE F, Lone. 


Elmhurst, L. I. 


ra 


Association of Commerce and 
that manufacturers 


industries, 


American 
out 


In a bulletin of the 
Trade in Berlin it 
of the electrical, 
ratus, etc., overwhelmed with 
and indirectly. 


shortage in 


is pointed German 


iron and steel builders of appa- 


orders for and navy 
The result 


standard 


are army 
directly 
actual 
drilling 
four to five months by 


equipment, manifests it- 
tools, 


machines and 


which cannot 
manufactur- 


self in an 
shapers, etc., 
the 


such as lathes, machines, 


be delivered under 


ers. Special machinery for the manufacture of rifles, am- 
munition, ete., cannot be delivered under seven to nine months, 
and even tempting offers by buyers of up to 100 per cent. in- 
crease in price are of no avail. The manufacturers of these 
machines are working to their full capacity, some in three 
shifts, without being able to comply with the demand. While 
it is true that many workmen have joined the colors, their 
absence was felt in the beginning only; however, a complete 
readjustment has been effected It should be remembered that 
not all the men have gone to the front and that those re 
maining who are not skilled in the various trades offering 
employment are speedily becoming familiar with their new 
work It is natural that these new workmen, while inex 
perienced but well trained, spoil many a good piece, tool or 
appliance, and, in exercising patience and good will on the 


such difficulties are easily 
in Spandau near Ber- 
now employs 
500 


workmen and management, 

The case of the rifle factory 
illustration of this fact, as this shop 
hile at the beginning of the war only 


part of 
overcome 
lin is an 


3000 were 


men Vv 


‘ mploy ed 
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Safety Driver Plate for Lathe 
Dogs 

It was with interest that I read in Vol. 42, p. 33, of 

Mr. Wilbur’s method of lathe dogs, as I had 

just designed one along lines, but having, | 


guarding 
similar 
believe, further advantages. 

pattern for a light cast-iron ring 7% in. 


I made a 
diameter and 21g in. long, 
one end slotted radially to the ring for the dog’s tail. 
This flange first and then fastened to the 


faceplate with screws, the heads of which. being on the 


having an internal flange at 


faced 


Was 


Sea 


Lo mecocee waewous 





a =e 


ror LATHE Does 


SaretTy Driver PLAT! 


inside, are out of the way. The ring was then turned true 
on the outside on its own faceplate, giving a neat, smooth 
job, 

While this method does not provide for any end ad- 
justment, I fail to see the need of such adjustment, as the 
dogs come approximately the distance from the 
faceplate. It is adaptable, however, to different diameter 
faceplates, which is quite an item with us. 

Mr. Wilbur's 
screw almost 


itself. 


same 


I would guard to run true, 


and the projecting 


not expect 
head is as much of a 
menace as the dog 


EK. M 


LONG. 

Geneva, N. Y. 

Encourage Subordinates to 
Think Independently 


The editorial on 213 
right and containing valuable pointers for young drafts 
The subordinate who fails to learn to think inde 
is the man 


page struck me as being about 
men. 
pendently will always be a 
who produces that gets ahead, and the one who can pro- 
duce the most with the least fuss will get ahead most 
rapidly. 

In the four drafting rooms in which I have been em- 
ploved T have noticed that this always holds true; the 
important thing is to get something down on _ paper. 


subordinate. It 


The young man of decision and initiative does this. A 


source of complaint. by chief draftsmen is, 


frequent 
*So-and-so does nice work but he asks the sane questions 


AUVUEUTTEODURTEDA EAU ALAAA AD ADN EAA AUAEUROREDNA AEN AD NEN TE 


over and over again, perhaps in slightly different form, 


but nevertheless the same.” 

Of course, the quality of decision is often a matter of 
experience which enables a man to know what is practical. 
On the other 


large degree, and after the young draftsman has assumed 


hand, this quality can be cultivated to a 
responsibility atew times, hye will not only vain the con 
well, It is better 
the eX 


boss as 


fidence of himself but of his 
to vo ahead and accomplish something, even at 
pense of a few errors, than to dilly dally over a job and 


take twice the time necessary. 


This was illustrated some time ago when a young 
draftsman who had the reputation of doing his work 
without asking many questions made a mistake on a rush 


The error consisted misplacing a dimension 


on the drawing of a press die. It was overlooked by the 
chief draftsman who checked the drawn and the engi 
nee! who ). Kod It, chieth because They had contidenc 


in the draftsman. The mistake was not discovered unti 


tive clic Was finished and thr first, O1 sample, prece pressed ¢ 
then it was necessary for two machinists to work half a 
day and all night to change the casting. Of course. 


expected a call down, but the enginee! 
“Well, 
IO. KA'd it, 
mentioned 
that the 


the dralttsman 


simply said: vou drew it, the chief draftsman 


checked it, and so who Is to blame?” 


This incident is not to encourage careless 


man who gets out thy 


and dloes hot 


ness, but rather to show 


work on his own responsibilit unneces 


sarily take up the time of his superiors is generally 


given credit for what he knows. He can get away with 


things that would be disastrous to the man of indeci 


SION. 
contrast to this example is the case of a 
been at the 
This 


is nevertheless true. Tle 


In direct 


draftsman board for 12 


who has vears at 


the same salary. may seem inecreditable, but it 


alwavs complaining because 
just why he 


has no decision, no independ 


he does not vet a raise, ut cannot see 


thought, and is a 


not. fact is tv 


choes 


constant source of annoyance 
hardest 


take an 


; 
ence ol 


| 


to the chief, even though he is one of the 


the place. This does not 
men, 


work 


ing men mn chief 


pains to encourage his and as a result, this par 


ticular man will doubtless never be what is called a 


SLICCESS, 
Whether or not a 
vreat 


younye man rong to develop i) 


itiative depends a deal on thy personality of the 


Some eCXECCUTIVE 


man over him. inspire confidence and 


respect, and bring out the best in a man simply by a 


strong personality. Others, on account of a repellent pet 
sonality, kill ambition in those under their supervision. 
The latter 
are always 


usually belong to one of two classes—thos 


who lording it over emplovees and showing 


them who is boss: or those who do not give the emploves . 


proper credit for what they do, but monopolize for them 
selves everything good that is done in their department. 
(n engineer or chief draftsman who will share thy 


blame for an error with the man under him will also 
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vive that man credit for what he does. In return, the 
employee will do his best to make good. But an exe- 
cutive who treats a man simply as a machine, giving 
him credit for nothing, will certainly not get the best 
out of him. An encouraging word or act now and 
then from the one in charge will often do wonders 
toward increasing a man’s efficiency. But to say or 
do something that hurts his pride will cause him to 
dwell on the matter for hours, and thus decrease his 
efliciency. It is real encouragement to the average 
young man to be given a job with the suggestion that 
he is to follow his own judgment, whereas it may be 
equally discouraging to him to be given such detailed 
directions as not to allow him any chance to exercise 
his own ideas. To be given responsibility is often the 
making of a dependable employee. 
S. Huruey. 
Scranton, Penn. 


What Use Has e Machinist for 
Algebra? 


Since EK. H. Fish, Vol. 41, p- 621, asks for specific 
cases in which algebra has been of definite help to a ma- 
chinist, I will cite the following instances: 

Algebra has been of use to me in determining the 
amount to set over the tailstock of a lathe for turning a 
taper—a barbarous method for taper turning, to be sure ; 
but a method still used in many respectable shops. The 


j i , 
formula is, S = Y% (D — ad) qo in which S equals 


the distance to be set over, D the diameter of the 
large end of the taper, d the diameter of the small 
end, L the total length of the piece and TJ the 
length of the tapered portion. A good machinist can 
make a fairly good guess at the distance and, after half 
a dozen trials, will get about what he wants. But the for- 
mula does away with guessing, except in so far as the 
reading of a scale and the error due to the uncertainty 
of the depth of the centers in the work are guesses. 

When the formula is used, two settings are often 
enough, and this is as good a showing as is usually made 
with a taper attachment. To be sure, this formula can 
be expressed in words and the same result obtained with- 
out the use of algebra, but the formula is much more 
easily remembered than the rule, particularly if the user 
knows a little geometry and works out his own proof 
of the formula. 

Another case in which I have found algebra useful is 
in setting up gears on a lathe for screw cutting. Here 
TX S = LX N, where T equals the number of threads 
per inch to be cut, S the number of teeth in the stud 
gear, L the number of teeth in the lead-screw gear and 
NV the number of threads per inch on the lead-screw. 
If the stud does not revolve at the same speed as the 
spindle, find what thread the lathe will cut with equal 
gears on the stud and lead-screw; substitute this number 
for .V in the formula, which will then apply to any case. 

But, someone says, why not refer to the index plate on 
the lathe and avoid all this figuring? Well, many shops, 
even in this day, have no lathe with 1144 threads on its 
index plate, and this means that somebody will have to do 
a little figuring sooner or later. If he knows just how 


7 go at it, much time will be saved. 
Here, again, arithmetic would serve every purpose; 
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but the algebraic formula is much easier to remember 
than the arithmetical rule. Moreover, the formula can 
be transposed at will to suit the convenience of the user, 
which could not easily be done with a long rule expressed 
in words. 

However, I agree with Mr. Fish in the opinion that 
much time is wasted in technical schools in the teaching 
of parts of algebra that are never used outside of school 
or college. Yet, on the other hand, it seems to me that, 
owing to the light thrown by it upon some parts of arith- 
metic as well as on other sciences, the time spent upon the 
acquisition of a knowledge of simple algebra, particularly 
of simple equations, is well worth while. 

AL. G. Bray. 

Olean, N. Y. 


Materials for Bearings 

On page 243 is an article by E. H. Fish, * Materials 
for Machine Parts—Bearings,” which I consider danger- 
ously misleading, especially in regard to ball bearings. 
My criticism is that the statement is too broad and gen- 
eral and is misleading in that it takes no account of either 
the make or design of the bearings. It is quite possible 
that with the particular make and type illustrated, the 
precautions stated by Mr. Fish may be necc.sary. 

Once a printer who was setting up type for a ball- 
bearing catalog asked me if ball bearings consisted sim- 
ply of grooves with balls in them. I answered “Yes.” 
Broadly speaking, I was quite as accurate as the article 
referred to. “A little knowledge is a dangerous thing,” 
and regardless of Mr. Fish’s knowledge of the subject, 
I think it a grave injustice to attempt to deal with such a 
deep and broad matter in a cursory, off-hand manner. 
It would be fully as accurate to advise a man not to use 
high-speed steel because it is too expensive, and not take 
anything into consideration but the cost of the steel it- 
self. 

There are numerous designs and makes of ball bearings, 
varying widely in value and range of application. I shall 
not attempt to describe them, as this is merely a pro- 
test. In judging their value for any particular job it 
is advisable that all things be considered, including de- 
sign, workmanship, material, first cost, final cost, main- 
tenance, repair cost, mechanical efficiency, etc. In so 
doing we must not depend on somebody’s “say so” but 
should hear al] arguments impartially, and in rendering 
a decision we should use that which alone distinguishes 
man from the dumb brutes—brains. 

L. LANGHAAR. 


Danbury, Conn. 


What Makes This Spindle Run 
Out? 


I would suggest that Mr. Crumrine do | page 73] his 
machining before he grinds the finish, which will no 
doubt relieve the trouble. Due to the amount of ma- 
terial to be removed and the fact that the steel is soft, 
the action of the grinding wheel has a tendency to com- 
press the outer surface. Thus, when the spline is cut 
in one side, it relieves the tension which has been formed. 
He does not say, but I am almost sure that the spline is 
in the low side, or that the side opposite the spline is 
longest. 

Bement, Il. J. L. Ropertson. 
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The Development of Steam- 
Power Units 


In any consideration of the development of machinery 
since the Centennial Exposition at Philadelphia in 1876, 
our thoughts quickly turn to the advance which has been 
made in steam prime movers. The following full-page 
illustration shows this progress of 40 years graphically, 
and gives briefly some of the more important data respect- 
ing the three units shown. The story is not complete in 
that it leaves out the chain of steps in the evolution, but 
it was not the purpose to portray this. Rather was it the 
intention to contrast and the old Centennial 
engine with the turbine form of prime mover, which is 
generally adopted today where large power capacities are 


compare 


desired. 

Directly beneath the Corliss engine is shown a turbine 
of equivalent power reproduced to the same scale in order 
to compare the relative sizes of the two machines. In other 
words, they are shown as the two machines would actually 
appear when viewed at the same distance from the ob- 
server. At the bottom of the page is another turbine, 
also to the same scale, this turbine being the largest at 
present in operation. The comparison of spaces required 
by the three units is unfair to the turbines in that they 
are complete electric-generating units, whereas the Cor- 
liss engine shows only the steam end, its output being 
purely mechanical energy, for direct-connected steam-elec- 
tric units were unknown at that time. 


Tue CENTENNIAL ENGINE 


The Centennial engine had its cylinders and means of 
connection with the single flywheel in duplicate, so that 
it was strictly a pair of beam engines, although connected 
as one unit. George H. Corliss, of Providence, R. L., 
was the inventor and manufacturer. 
designed to work expansively with steam at an initial 
The valves and valve gear were 


The engines were 


pressure up to 80 Ib. 
Corliss type with several improvements specially designed 
The cylinders were 
Each of the beams 


for and first applied to these engines. 
10 in. diameter and the stroke 10 ft. 
was 27 ft. long by 9 ft. deep and weighed 11 tons. 

The flywheel, to the shait of which the engines were con- 
nected at right-angles, was a cut-gear wheel 30 ft. in diam- 
It made 36 
The 
which the flywheel drove was 10 ft. in diameter 
This rotative speed is in marked 
is the big 


eter by 2-ft. face width and weighed 56 tons. 
r.p.m., giving a piston speed of 720 ft. per min. 
pinion 
and weighed 814 tons. 
contrast to that of both the turbines, which 
factor in accounting for the disparity of sizes between 
the two types of machine. It is a fundamental law 
that the power developed increases as the speed, so hatur- 
ally enough increasing the speed a hundred times means 
the possibility of a greatly reduced size of prime mover. 

An interesting comparison, if it could be made, would 
be that of steam consumption per horsepower-hour, but 
unfortunately Mr. Corliss would not allow the figures 
to be given out for his engine, if indeed they were ever de 
termined by test. The engine developed 1400 hp., and 
could be driven up to 2000 hp. when required. The plat- 
form on which the engine stood was 55 ft. diameter, or 
2376 sq.ft. area, so that it is fair to consider this as 


The total height was 39 ft., and 


the floor space occupied, 
the total weight 700 tons. 


MACHINIST 


THE SMALL TuRBINI 


In striking contrast are the figures for the turbine of 
the the 
stated, it runs at 100 times the speed, or 3600 r.p.m., but 


same power shown beneath engine. <As before 


if the floor space, or 119 sq.ft., and 
(22 tons). 


but it uses nearly twice the steam 


it occupies only 


weighs about 44 as much Its height is less 
than 1. as vreat (7 [t.), 
pressure (150 Ib.). The turbine shown in this instance 
is of the Curtis type, as built by the General Electri: 
Co., and is rated at 1000 kw., which is very nearly the 
equivalent of 1400 hp. If anvthing the turbine is more 
powerful than the engine, for the brake horsepower devel 
oped by the turbine would be more, there being some loss 
transformation to electrical through the 


in the energy 


generator. 


Tuk Larce TurBINE 


The picture at the bottom of the page is that of the 30, 
000-kw. cross-compound Westinghouse- Parsons 
type of turbine built by the Westinghouse Machine Co, 
and the Westinghouse Electric & Manufacturing Co. for 
the Interborough Rapid Transit Co.’s Seventy-Fourth St. 
station in New York City. 

In some ways it makes a better type to compare with 


so called 


the engine, for it is also practically two machines and 
occuples very nearly the sale floor space, yl ly LO, or 
2040 sq.ft. In the first case the Centennial engine was 
compared with a turbine of the same power, here it is 
compared with one of the same size and, incidentally, 
nearly the same weight, 900 tons. The power, even al 
lowing for no losses between the turbine and its generator, 
29 times as great (40,200 hp.), the 
(200 Ib.) the 
speed of the high-pressure rotor 42 times as much (1500 


is seen to be nearly 
steam pressure 2144 times as much and 
r.p.m.) and that of the low-pressure rotor 21 times as 
much (750 rpm). A 
notable advance in the design of this form of prime mover 

so different from the reciprocating type of which the 


turbine using two speeds is a 


Centennial was a masterpiece. 


Railroad-eShop Number 


Newt issue of the AMERICAN MACHINIST will 
he a special railroad number. The following list of arti 
cles with the they 


shows that the practice Core red will UY, repres¢ nlative of 


Wwech Ss 


from which have heen drawn 


shops 


lhe different sections of the country: 


Heat Treatment for Axles and Rods (Vennsylvania = prac 
tice) 

Methods Used in the New Lostor «& Miuine Shops it Billeri« * 
Mass 

Pneumatic Devices of a Railroad Shop (Louisville & Nash 
ville practice). 

Building Gasoline Railway Cars and Locomotives (McKeen 
Motor Car Co.'s practice) 

(Great Northern Shops at Hillyard 


Methods in Steel-Car Building (Canadian VPacifl 


practice) 


Tools and 


Formulas for Forced and Shrunk Fits 


Ge 


More Shrapnel Work 


In addition lo the 


will appear ai article qui id comple te de fails ol hhe laol 


railroad material listed above, there 


ing and machining of eioht important shrapnel parts, 


















PINION 


Diameter 10 ft 
Weight 17.000 lb. 


Length Sift 
Height 15ft. 


Weight 
1.800.000 lb. 


Steam 
Pressure 


200 Ib per 
sq. in. 


spree OF STEAMPOWER 
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CYLINDERS WALKING BEAMS 
Diameter 40in. Length 27 ft. 
Stroke 10ft. Width at Center 9 ft. 
Weight 22,000 Ib. 
GEAR FLYWHEEL Platform Diam. 55 ft. 
Diameter 30 ft ; 
mags oft Total =e 39 ft. 
Weight 112,000 Ib. Total Weight 
1,400,0001b 


Steam Pressure 




















Speed 36rp.m. 
1876 
: NE 
hp. CENTENNIAL CORLISS BN : 
17 ft. Steam Pressure 
7ft 150 Ib. per sq.in. 
44,000 lb. Speed 3600rpm. 
oR 2 of 
“P. Curtis- -TYPE TURBO-G GENERAT 
SPEEDS: 
High- pressure 
Rotor 
1500 r-p.m. 
Low- 
pressure 
Rotor 
750rpm. 
9 
O 
GENERATO® J 





25° 60 1b per sq.in. 
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Many wonder why the people of San Diego, Calif., have 
persisted in the attempt to compete with San Francisco 
in expositions in 1915, State loyalty would seem to dir 
tate another policy. The little fair is now open, but 
has almost nothing of interest to engineers, machinery 
builders, and mechanics, as is shown in our article on 
page 334 of this issue. A hint as to the probable motive 
behind its planning and launching may be found in an 
editorial on this page under the title “Local Boosting and 


o : . ” 
Economic Errors. 


A. S. M. E. Boiler Code 


The vreatest single piece of work ever done by the 
American Society of Mechanical Engineers was brought to 
a conclusion on Saturday evening, Feb. 13. The Council 
unanimously approved the final report on boiler design 
and construction of the committee appointed to formulate 
a boiler code. Engineers and the public should unite 
in honoring the Society, for through its efforts this actior 
has been taken, which is certain to reduce the losses of lift 
and property from boiler accidents. It is a tremendous 
stride forward in the great safety movement. 

A little of the history of the development of this code 
is not out of place. On Sept. 15, 1911, the Council 
of the American Society of Mechanical Engineers ap 
pointed a committee to “formulate standard specifications 
for the construction of steam boilers and other pressure 
vessels, and for care of same in service.” The original 
seven members were John A. Stevens, Wm. H. Boehm, 
Rolla C. Carpenter, Richard Hammond, Chas. L. Huston, 
Kdward I. Miller, and H. C. Meinholtz. Following the 
death of Mr. Meinholtz, E. D. Meier was appointed 
to take his place. Mr. Meier has since died, leaving only 
six surviving members of the committee. 


The Council’s instructions were to formulate a mor 
engineers’ and firemen’s license law, a mode] boiler-in- 
spection law, and a standard code of boiler rules. The 
purpose was to provide a code formulated by engineering 
experts suitable to be used as a basis for state legislation 
voverning the design, installation, and care of boilers 
The first draft of the rules was submitted about a yeal 
ago to members of the Society and other authorities qual 
ified to criticize it, and was brought up for suggestions at 
the St. Paul meeting in May, 1914. Action was there 
In Sep 


held 


taken calling for a public hearing in New York 
tember. This conference Was followed by another 
in October, after which the code was revised and a thir 
printing of the preliminary draft was made. Following 
more revision, a progress report as the fourth printing 
was formally brought before the annual meeting in Dk 
cember. Extended discussion ensued, leading to the ap- 
pointing of an advisory committee of eighteen, The 
work of revision then continued at both night and day 
sessions without interruption from Dec. 15 to the time of 


completion. All this ovlves hut an inadequate idea of th 


enormous amount of ecarnest work done DV members of 
Not inconsiderable part of their ¢ 


che committee 
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Editorials 


serene 


tent 


forts has been spent in meeting opposition that was mat 
lested, especially in the early days of the work. Various 
industries feared that the code would interfere with busi 
ness, and others were jealous of competitors or possilbl 
competitors who might obtain advantages. But these 
conflicting interests were finally reconciled, and the coc 
as adopted stands with practically no objectors. 

It is possible even now to feresee some of the legislative 
effects of the completion of this code. Indiana has already 
prepared to adopt it, and it may even be a part of that 
State's laws before this issue of the AMERICAN MACHINIS' 
reaches its readers. Wisconsin adopted it before its com 
pletion, for in a law which went into effect Jan. 1. 1915, is 

provision that the code shall become a part of the law 
as soon as approved. In Pennsylvania and Tennesse 


there Is Promise ol thr adopt on of the code by ¢ 


ments already existing and administered by police powers. 
Ohio, now operating under an excellent set of boiler laws 
itimates its intention to revise them to conform to the 
code, Active work looking to the adoption of the cod 
Is now in progress in New Jersey and Florida, and 
prospect of similar action in other states is excellent. 

The Council voted not to discharge the comn ttee, but 
to continue it with the idea that it mav be made pern 
nent, with power to consider revisions of the code from 
time to time as advances In engineering warrant. Copies 


of the code can ly obtained rom thy A, . \I. kk. head 
New York City 


quart rs 


Local Boosting and Economic 
Errors 


In nial localities propel loca privet ~ confused wit 
iInjudicious and injurious boosting—injurious because « 
the erroneous economies which it advocates 


tants. This is especially noticeable in some of the thinly 


wpulated states, where land — iM ulatio | rt enting the 
thing they most desire population 
Think of the shortsightedness that w cause the board 
of trad to perpetuate for reneral tribution the cit 
Nacard bear such a statement as 1 Rememily 
at every pu <¢ made out makes the « 
Mere Follow this docti t ’ , i} conelus 
i we vo Da to the tT Fa l vVithout even thie 
1! ive ¢ mrtel 
| These Wise cit ut \\ eu e that the re 
alt 7) t hat t t tiv me 
ts products, thi ll see that iteve woushit ( 
‘ 1~ ‘ =] lls ( to Thee | 
ealt rath t f i 1 moe te , ' 
ore o thre othe! 1 ~ t th ther ! 
lus. the bett r olf the ire | 1 ( nT } 
1 r sewer! yin ol t ( ‘ | ul 
the town off the hest p 
( ed ta lit 1 tive can s 1 t « nm} 
sewer pipe Is made 1 thi ime TOW uit is ( 
rice than that of the me the town is poorer to bu 
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home. Every extra dollar spent on sewer pipe means 
less of value in the city—the excess price being merely a 
gift to the sewer-pipe maker, for which the city has re- 
ceived no equivalent. True, part of this will filter down 
to the employees and increase their buying power, as it 
will that of the pipe maker, but few of the city fathers 


would consider it good business to present one of their 


customers with money in order that he might trade with 
them. 

Most machine builders have reached the point where 
they do not look with favor on the plan of filling their 
shop with tools just because they are home-grown or be- 
cause some other builder will take one of their machines in 
trade. They weigh the value of the machine to them and 
pick the one which seems best for the investment re- 
quired. Other things being equal, the home machine 
gets the order because personality, time of delivery, and 
shipping expense are all in its favor. But the notion that 
any city prospers by always confining its trading within 
its own boundary is too absurd to be printed by any 
hoard of trade at this late day. 


Original Thought vs. Precedent 


If a man cannot be original, is it better for him to 
copy some one’s good designs or to give up designing? 
Is it wise to know what one’s competitor is doing ? 

These are questions that are of vital interest to every 
manufacturer who has any desire to keep in the front 
rank. If such a manufacturer finds that his engineers 
and designers are spending their time finding out what 
competitors are doing and only trying to keep up, he 
has a right to ask himself if it is not time to change 
the designing staff. But he ought to assure himself that 
his men are not in a formative stage, where they are 
learning what other people know in order to begin where 
they are leaving off. 

One of the great afflictions of designers is their pro- 
pensity to go over ground which their predecessors have 
already covered. By the time they have caught up many 
have become so tightly fitted into the groove of precedent 
that they could not get out if they wished. It takes a 
strong man to form a habit deliberately and then burst 
its bonds when he reaches a position where he has the 
right to do so and ought to do so. 

Machine design, as we see it, is getting ready to emerge 
from the hinderances of rule-of-thumb and advance to 
the scientific stage. The time is passing when precedent, 
even in trifles—if there are such things—will be aec- 
cepted only after the most careful scrutiny. The fact 
that our fathers did a certain thing and it did not fail 
is no criterion for us, 

When we reach the scientific stage, the fact that a 
competitor does something in a different manner or uses 
a different material will show one of two things—either 
he is on the wrong track or we have failed in not having 
anticipated him. The laws of nature are the same for 
all men. They are an open book so far as they are 
known, and speculating on what is beyond is as much 
one man’s right as another’s. We all start from the same 
point. The same problem in design may appeal to one de- 


signer from one viewpoint to another from a different 
angle. But all the different angles are open to each 
of us and each should be tested out, at least on paper. 
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Then it should be possible to produce a design that will 
he effective without reference to precedents. 

We realize that we have by no means reached this sci- 
entific stage, but we believe we are entering it. It well 
behooves any man who hopes to become a leader in ma- 
chine design to look first to his knowledge of principles, 
and second to what his competitor is doing. 

# 
Unnecessary Handicaps 

The small shop is frequently handicapped by the lack 
of handling facilities and machine equipment.  Fre- 
quently, many of these handicaps are greater than neces- 
sary, for a little attention to details would reduce them. 

Several examples showing the truth of this were seen 
recently in a railroad shop at a small division point. The 
most glaring was in connection with a large wheel-lathe. 
The wheels were lifted by an electric hoist suspended 
from an overhead trolley, and this was the source of the 
trouble. 

The trolley tracks were so much out of shape that it 
was impossible for the machinist and his helper to swing 
the wheels into the lathe after they were hoisted clear 
of the floor. After vainly trying several times to force 
the trolley along the overhead track, only to have it roll 
back, two more men were called from other work to assist. 
Aside from the loss of time and the fatigue of four men, 
there was loss in output, for the lathe was standing idle 
all of this time. 

While the main trouble was that the trolley was out of 
line, the trolley-wheel bearings were also far from per- 
fect. Ball or roller bearings for such purposes can be 
had very cheaply, and their use should be carefully con- 
sidered. We would not suggest a power-trolley traverse 
in such a case, but a little attention to the track and 
trolley would prove to be a paying investment. 

Other instances of poor equipment in this same shop 
were milling-cutter arbors out of true and_ bolt-cutters 
slides that did a tango all over the ways. Not much 
time or money is needed to fix these things, and it pays 
a big dividend to have a milling cutter use all its teeth, 
instead of only a few, and a bolt-cutter slide to stand up 
to its work. 

# 

The attempt to show classes [in engineering schools | 
results which have been obtained | from industrial man 
agement] is all right, if these results illustrate a general 
principle: but if the methods used have no underlying 
principles to connect them, they may result in convine- 
ing the student that industrial management is simply 
a series of isolated “stunts.” 

This kind of teaching in college and out is in a meas 
ure responsible for the great army of men who call them- 
selves “efficiency engineers,” many of whom are not engi- 
neers at all but simply “stunt peddlers.” Nevertheless, 
they are doing some good, for the man who today buys a 
few valuable stunts, at least learns that he did not possess 
all available knowledge, and may be led some day to 
apply the scientific method in his business. Nevertheless, 
colleges should not cater to such a class, which is already 
large enough, but should prepare students to grapple with 
the basic industrial problem, namely, that of becoming 
so grounded in the principles of administration, which 
they can only do in industry itself, that they may become 
the real industrial leaders of the future. 

HT. L. Gantt 
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Plain Miller four of the 16 rates of féed leave the box running faster 


than the spindle, the 12 others reducing below the spindle 


ren, 
NN 
saisiitt 


In the plain miller shown the special feature is the 
arrangement for quick-power movements of the knee, 
saddle and table. This consists merely of a fleeting mo- 
tion of whatever feed may be engaged and is operated 
by depressing the treadle at either side of the machine 
base. These treadles are connected by means of levers 


speed. From the feed box the feed is transmitted through 
a universal joint and telescopic shaft to a tumbler in th 
knee—provided for the purpose of reversing all feeds 

and from here is distributed to the table, saddle, and ele 
vating screws. In order to avoid tortional and radial 


and shafts to a fork which operates a clutch at the rear sepgeeibes delivering the power to the lead-ecrew, the driv- 
of the machine. This clutch is normally engaged with ‘5 #&@? }s mounted to float upon a hardened and ground 
a gear driven from the feed box, and when shifted by steel sleeve through which the ser —— and is clutched 
means of the treadle, becomes engaged with the quick into another sleeve mounted and keyed upon the screw 
speed from the counter, or line, shaft. Upon releasing immediately beside the lead-screw nut. 


. : . . Throug a speci , ) by s] ite as § on 
the treadle it automatically reéngages the adjusted feed- Phrough a special form of belt shifter it was aimed 


to secure almost instantaneous speed control, One turn 





of the handle shown shifts the belt from one cone step 
to the next. A lever above instantly places it in the de- 
sired position on the countershalt cone, Since the power 
of shifting is applied extremely close to the pulley, even a 
very tight or heavy belt yields readily. 
The machine represents the latest lin 
Oesterlein Machine Co., Cincinnati, Ohio, and is made 


deve loped 1) the 








in both plain and universal typ 


Radiator Boring, Facing and 
Tapping Machine 

The machine shown is of a special type designed for 
machining radiator legs, loop and wall types. It has a 
capacity for the wall type of radiator up to 38 in. in 
length. 

After the machine is started by hand, all of the opera- 
tions—the feed, reverse and stop—are performed auto- 




















PLAIN MILLFR 


box speed. Since this Is a t] eTINg devise only and does 





not in itself engage the feed, errors through its use 











( become practically impossible. A safety stop is provided 
at the limits of all movements. 
The column, knee and table are 131% in. wide. The 
column and base are cast in one piece, with a heavy front 
wall forming the slide for the knee and the main support Rapiaror Borne, Factna axp Tapping Macuiny 
or the spindle. The knee-bearing on this slide is extended 
' 51% in. above the top of the knee, reinforcing the column matically. The lubricant is pumped to the cutters from a 


and affording a long vertical guide. compound pump, and returned to a reservoir, wherein it is 

The spindle is arranged with positive drive for the filtered and repumped. The machine is adjustable for 
arbor by means of an interlocking recess and flat. It runs any diameter and length of tap and «ce pth of facing on the 
in bronze bearings lubricated from oil wells in the column _ bosses, for either the push or screw type of nipples. The 
spindles have a speed of 36 r.p.m., and the loose pulleys 


and is adjustable for wear. 
The feed is transmitted from the spindle by a roller are fitted with ball bearings. The feed of the facing cut 
chain feed box, where all changes are controlled. Only _ ters is controlled by cams. The control of the taps is by 
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means of lead-screws of the same pitch as the threads to 
be machined. 
A quick-acting chuck locates and holds the radiator cast- 


This chuck may be operated by hand lever, pneu- 
Automatic reverse of the tools 


ing. 
matie or hydraulic power. 
is provided as a safeguard in the event of any interfer- 
ence in the machining operations. Each feeding spindle 
is provided with a cast-iron safety lever which allows the 
feeding spindles to return should the feeding tools meet 
with any obstruction by which either they or the radiator 
might be injured. These breakers are readily and cheap- 
ly replaced. 

The machine shown has a production of two «sections 


per minute of the push-nipple type and one section in 34 


min. of the screw-nipple type. It is a recent product 
f A, W. Needham. 72 10th St., Long Island City, 
Me Es 

cs 


Round Pocket Screwdriver 


The pocket screwdriver shown is made in the form of 


a washer. The method of application requires little ex- 
The periphery of the disk is graduated in 


planation. 
7 that 


shown, various-sized 


thickness, as so 

screw slots can be effectively engaged. This 
form of screwdriver is applicable to only 
small-sized screws in view of the limited 


It is a recent product 
Bridgeton, 


leverage obtainable. 
of the Hess Steel Casting Co.. 
N. J. 





Dial Miller 


arranged single-belt 


The 


machine illustrated is for 


The 


drive, with eight speeds for cutter and ten feeds. 

















Dian MILLER 


speeds and feeds are revulated at the vear boxes through 


The 


plished through worm and worm wheel. 


change gears running in oil, indexing is accom- 
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The machine is adapted for dials from 7 to 24 in. in 
diameter, the work table, carrying work arbor and work, 








being adjusted longitudinally on ways by means of a rack ; 
and pinion operated by a crank. This permits the work q 
to be readily brought into any desired position. 

The cutter is raised clear of the dial for the return 
stroke, during which the work is indexed. The depth \ 
of cut is regulated by means of micrometer adjust- \ 
ment. 

This machine is the latest addition to the line made 


by the Standard Manufacturing Co., Bridgeport, Conn. 


Hard-Metal Die Castings 


The McGill Metal Co., Valparaiso, Ind., has recently 
developed a line of hard-metal die castings. These cast- 
ings contain 85 to 95 per cent. copper and are a bright 
golden color. They possess a tensile strength of 75,000 
to 85,000 Ib. per sq.in., an elastic limit of 30,000 to 40,000 
lb., an elongation of 18 to 23 per cent. on a two-inch test 
length, and a reduction of area from 17 to 24 per cent. 

Although extremely tough these castings are easily ma- 
chined. The grade of hardness and resiliency to suit va- 
rious purposes is regulated by the composition. The cast- 
ings are made up in a wide variety of forms, a specially 
successful form being bevel gears with accurately sized 


and shaped teeth. 





cs 


Vertical Tapper 


The vertical tvpe of tapper shown represents a recent 
development of the Rickert-Shafer Co., Erie, Penn. 

In this machine the friction drive of the maker’s pre- 
vious machines is combined with a hand-operated vertical 
Owing to the im- 
practicability of raising and 
lowering the table on a large 
variety of work, this machine 
| hand- 


movement. 





was designed with a 
operated sliding spindle. 
The spindle 


carries an operating bracket, 


friction-disk 


which in turn carries a pin- 
This pinion raises and 

the 
The fricetion-disk spindle also 


ion. 
} 


chuck spindle. 


lowers 


carries an adjustable com- 


pensation which is 
used to hold the Prk tion disk 
in a The 
chuck spindle is connected to 


spring 





neutral position. 
a counterweight, which is of 
suflicient to lift the 
spindle to its top position and 
withdraw 


weight 


at the same time 


the tap from the work, thus 














leaving the operator’s hands ’ 
free to reach for his next 
piece. VERTICAL TAPPER 

By this arrangement the 


friction disk is brought in contact with the driving fric- 
tion by a slight downward pressure of the hand lever, thus 


reducing the strain on the tap. 
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Pattern-Maker’s DisK Grinder 


The method of adjusting tables on the pattern-maker’s 
grinder shown will be apparent from the illustration. It 
will be noted that the graduations of the table angles 
can be read simultaneously with the table adjustment. 
Compound angles are readily obtainable through the use 


of adjustable fences or with a sliding gage. 

















PATTERN-MAKER’s Disk GrinDER 


An adjustable slide center is provided for use in mak 
ing core prints, bosses and cone-shaped pieces. The cut- 
ting disks are made of steel and are reversible. The disks 
are 20 in. in diameter and %@ in. thick. The spindle ts 
2 in. in diameter and has a speed of 1100 r.p.m. The 
height of the table from the floor is 34 in. The machine 
Oc upies a floor space of 48x26 in., and weighs 600 Ib. It 
is a recent product of the Modern Pattern & Machine 
Co., Detroit, Mich. 


Duplex Cold-Saw 


The cold-saw shown is representative of the latest lin 
of cutting-off machines developed by the Earle Gear & 
Machine Co., Philadelphia, Penn. This company has 
huilt the Lea-Simplex saws for many years and is now 


building both the simplex and duplex 
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the power from the motor to the blade. This drive is 
similar to the one used in the Lea-Simplex cold-saws, 
except that the Simplex has only one saw sprocket in 
stead of two. The double drive is designed to distribute 
the strain on the saw blade. The sprockets are fastened 
to the end of the two spindles by means of tapered bores 
which fit the conical ends of the spindles and are keved 
in place and clamped with nut and washer, Both spin 
dle and sprockets are,ground to insure proper contact 
and interchangeability. This construction permits a 
worn-out sprocket to be easily replaced, 

The feed can be controlled by hand or automatically. 


feed are obtained 1 rol o}) i rear box ol 


Changes o 
the selective, automobile-transmission type. There are 
six sets of spur gears which give a feed of 4, ih, +, 1. 
14, and 1% in. per minute. The gears are hardened 
and run in an oil bath. A plunger conveniently located 
permits of driving the feed shaft through any one of th 
six sets of gears, thereby obtaining the desired feed. The 
control shaft carries two sets of clutches, one set being 
used for feeding the blade forward and the other set 
coming into play when it is desired to return the saw 
carriage and blade by power. A handwheel mounted 
horizontal position permits moving the carriage and 
Nade forward and backward by hand. <A safety device 


} 


~ provided, designed to prevent breakage of the saw blade 
in case hard spots are encountered, which offer a greatet 
resistance to the blade than it can safely overcome. This 
device employs friction set-up between fiber and steel 
washers to transmit the power from the motor to the 
blade, and by varying the amount of friction through an 
adjustable nut, the amount 
according! 

The machine shown is arranged with V-blocks and 
holding-down screws to clamp the work to be cut off in 
ani desired position, The voke carrying the three clamp 
screws can be moved up and dow: by turning a crank, 
This type is made for blades varying from 28 to 50 in, 

diameter. The weight of the smallest machine, with 
2s-in. blade, is about 7000 pounds, 

The Lea Equipment Co., which formerly marketed the 

ne of Lea-Simplex cold-saws, has been dissolved and the 

anufacture and sale of the complete line is now in the 


Live at e daear A Nr ne Compan 





types, the former in small sizes for 
cutting off stock up to a maximum 
diameter of lO, in., and the latter 
for larger stock. 

In the machine shown the blade is 
mounted in a carriage which is pulled 
toward the work to be cut off. The 
work itself is clamped on a stationary 
table. The power from the motor shaft 
is transmitted through a silent chain 











drive to a cross-shaft which in turn 
drives a longitudinal feed shaft and a 
carriage-drive shaft. The blade is giv- 
en a rotative movement from the car- 
riage-drive shaft through a set of 
searing mounted in the carriage and 
through two chrome-nickel steel saw 
sprockets. These are located diametri- 
ally opposite and engage radial slots 
n the saw blade, thus transmitting 











Duprtex Coip-Saw 
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A Novel Imserted-Tooth Hob 


When anyone, through long contact with modern manu- 
facturing methods of turning out articles by thousands, 
begins to get the notion that the engine lathe has seen its 
day, he needs only to travel West and South to reverse his 
opinion. For whenever the machinist must handle a large 
variety of work and be ready to tackle anything that comes 
along, the old engine lathe is still very much on the job. 

So, in the Union Iron Works, Spokane, Wash., which 
builds a lot of special machinery, it was not surprising 
to find a husky engine lathe doing duty as hobbing ma- 
chine for worm gears. The gear was mounted on the 
lathe carriage and the hob was on an arbor between 
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the lathe centers, the wheel being perhaps 24 in. in di- 
ameter and a little over 1-in. circular pitch. 

The hob itself was particularly interesting, being virtu- 
ally a cast-iron worm with inserted teeth, as shown in Fig. 
1. The teeth of the worm had been turned narrow by 


cutting the spaces a little wider than normal, and also 
a little below normal diameter both top and bottom. 
Then four slots were eut parallel with the axis and 


steel cutters inserted as shown in Fig. 2. The 
part gives an end view, while the lower shows the ar- 
rangement of cutters. The body, or cast-iron worm, is at 
A. Each tooth has a separate cutter B spaced apart by 
the blocks C. Both the cutters and the blocks are held 


upper 


in position by the wedge ) and screw FP. 
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The teeth of the worm, or body, being slightly nar- 
rower than the cutters, give clearance and take the place 
of the usual backing off. The cutters have proved satis- 
factory in this kind of work, hobbing worm gears for 
operating the gates to irrigation sluices—an impartant 
duty in that section of the country. 


PLANNING AND Cost Work 


Although there is much less opportunity to plan and 
route work in a jobbing or contract shop, they have worked 
out a simple and effective system here. The foreman’s 
office has a job and routing board, which is shown in out- 
line in Fig. 3. At the top are two rows of pigeon-holes, 
each bearing the name or identification of some specific 
machine in the shop. Below these are label holders for 
each man’s name, and below each holder a spring clip for 


job-order blanks, as shown in Fig. 4. These blanks are 





Date Jos No. For 


4.3 59 
JAN SAM #138 





Start 
Finish 
Start 
Finish 
Start 
Finish 
Start! 
Finish ; 
Start 
Finish 


Start 
| 


Total Time 5-36 
SIGNED 


Finish 





CLOCK No. 
NO OVERTIME ALLOWED ON THIS CARD 














Pig. dt. Jon-Orper BLANK 
very simple, giving merely the date, the job number and 
a few facts. 

The foreman decides what machines are best fitted for 
the work and puts a card in the pigeon-hole of each ma- 
chine which is to be used on the job. If Smith is working 
on the 24-in. lathe and will be a good man for this job, 
the ticket is placed in the clip under his name, and he 
gets it when he comes for a new job. 

A time stamp is in the foreman’s office and the “start” 
and “finish” of each job is recorded as shown, The sys- 
tem is simple enough to use in any small shop handling 
either a large variety of work or a special product. 

¥ 
Use of Portland Cement in 
Foundry Work 


By W. J. Dawson 

We find that portland cement gives-the best results when 
dusted on a finished mold. It has been used on all classes 
of work. One job was some heavy web wheels for blank 
gears, which had been “scabbing” so badly as to make 
them unfit for castings. The cement was applied on the 
molds the last thing before closing them, and a casting 
free from “scabs” was the result. We used cement right 
along after that. 

One day we had to make a wheel that would take be- 
tween 900 and 1000 Ib. of iron to pour, with risers and a 
runner box built up six inches on top of the cope, which 
was the heaviest part of the wheel. It was swung up, 
and the metal poured until the mold filled and forced up 
The mold then started 
Tt was 


about two inches into the risers. 
to run out, as the clamp had not been put on it. 
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a rush job, so three or four men stood on top of the cope, 
while some others clamped it up as best they could. 
The wheel was then filled again and cast. The cement 
held the mold together. 

We have used cement successfully on very fine bevel 
gears to keep the teeth from washing away. Of cours 
the finer the work, the finer will have to be the bag through 


which you shake the cement. 
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HANDBOOK OF MACHINE-SHOP MANAGEMENT By John 
H. Van Deventer. Three hundred and seventy-four 4x6%- 
in. pages; 244 illustrations; indexed; flexibly bound 
Price $2.50; or with a year's subscription to “American 
Machinist,” $5 McGraw-Hill Book Co. or “American 
Machinist,’"” New York, N. Y 


REVIEWED BY DEXTER 8S. KIMBALL* 

This book differs materially from other books on indus- 
trial management in that it makes no attempt to discuss 
Systems of management either from the standpoint of de- 
signing a system or of operating one It is a careful effort 
to collect the best available information and data on the 
details of management and to present them in concise form 
for the convenience of managers of machine shops and sin 
ilar undertakings To use the author's own analogy the 
book bears the same relation to books treating of systems of 
management that a book which gives the fundamental data 
of machine design bears to books on the general theories of 
machine design It is, therefore, a logical step in the de- 
velopment of the literature of the art of management, which, 
like that of all other arts, must grow from the general to 
the more particular and detailed statements of its principles 

The general character and applicability of the data and 
information contained in the book may be judged from the 
following statement from the author's preface: “Two test 
have been applied to all the material that has entered the 
book In question form the first was: ‘Does this relate to 
an element or mechanism of machine-shop management that 
is actually in use” A negative reply was sufficient imme- 


diately to reject the material If the answer was affirmative 


the second question was asked: ‘Can the element or mechan 
ism described be used, in all probability, in other machine 
shops?’ If the reply was again in the affirmative the material 
was used; if not, it was thrown aside 

It will be seen from this that there is little in the book 
that is speculative and that it consists for the most part of 
information regarding data and elements of management 


that have been tested to some extent, at least, in actual 


practice 
The 


seven 


arranged in handbook form and consists of 
with the following 
Design Control: Equipment 
Control; Time and Cost Control; 


trol; Shop Hazard Control. 


book is 


sections captions: General Control; 


Control; Quantity and Quality 


Traffic and Shipment Con- 


Under section 1 are collected material and data on or 
ganization and systems Under section 2 will be found details 
of management pertaining to drafting-room systems, stand- 


section 3 


Under 


selection 


methods, ete 
the 


filing 
relating to 


drawings, 
information 


ardization of 


is collected and in 


Stallation of equipment, machine location and arrangement, 
power required for various tools, toolroom methods and 
purchase methods Section 4 contains data on shop and 


production orders, stock and stores methods, inventory, in 


spection, routing, 
deals with 
setting, 
information In 


scheduling, ete Section 5 


time 


dispatching, 


timekeeping, payroll methods, study, rate 


sources of cost 


and 


and 
data on 


wage systems, costs, burden 


section 6 are given shipping 


transportation and tracine methods Section 7 contains i: 
formation on safety and safety mechanisms, fire prevention 
sanitation and similar information pertaining to safety and 
sanitation Under each of these items will be found a con 
siderable amount of condensed information stated with a 
minimum of discussion, but giving, where possible, the source 


from which the information has been drawn, thus making 
the book an index to much of the good literature on the sub- 
ject of management While the book purports to deal only 
with the problems of management as found in machine 
shops, it is obvious that much of the subject matter is 
applicable to other forms of industry This is particularly 
true of such sections as the last one, which discusses many 
problems that are common to all kinds of factories 

The usefulness of this volume, in common with that of 


*Professor, Machine Design and Construction, Sibley Co 
University 


lege, Cornell 


Se 
he) 
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all handbooks, will depend largely on the experience of the 
user It will not be as useful for beginners as for those who 
have already given some attention to these matters and who 
can therefore use discrimination in selecting material This 
is particularly true because of the necessarily abbreviated 
treatment of the several topics Thus the discussion of costs 
which covers 25 pages of section 6, necessarily a very 
abbreviated statement of this complex problem and cannot 


possibly give a beginner a complete view of the limitations 


of cost theory and practice Notwithstanding these limit 
tions, the beginner will find much of interest and profit. in 
the book 

The most interesting thing about the book to the reviewer 
is the fact that itisthe first of its kind in this fleld of thought 
and it shows clearly that the art of management is growins 
Any art can become an accurate science only when both basi 
principles and practical data sufficient to apply these prin 
ciples with certainty are availablk There is a reasonable 
doubt that the art of management can ever be an accurate 
science, but intelligent application of such principles as do 
exist will be greatly facilitated by accurate data Aside, 
therefore, from the intrinsic merit of the book, it is a step 
in the right direction and is without doubt the forerunne 
of other and more complete books of its kind that will be 
comparable with the handbool so common and so useful in 


other flelds of industry 


sere HeNnnHoeneDpeneaesendonOnONS 


OBITUARY 


TIME 





eprevernienens 


Frenvsvevvnnnsnnnaneensveensererscecsenreanns 


William F the firm of W. & L. E. Gurley, Troy, 
N. Y., died on Feb. 17 For mat years Mr 


known in the inst: 


Gurley, of 
Gurley was well 
iment manufacturing fleld 

MacKenzie 


recent years 


Coulter, founder of the Coulter & 


Machine Co., 
principally 


Thom is 
during 

Machine Co. of the 
MacKenzie Ma 


During his 


Bridgeport, Conn ind 
interested in the Automatic 
Feb. 16 The Coulter & 


founded by hin it 1S76 


ime city, died on 


chine Co was long 


career in the machinery-buildins field he was associated 
with the Farrel Foundry Co.,, Waterbury, Conn the Housa 
tonic R.R. shops, the Pacific Iron Works and the old Howse 
Sewing Machine Co Mr. Coulter's son, James H., is presi- 
dent of the Automatic Machine Co 

H. Ward Leonard, founder of the H. Ward Leonard Manu- 


facturing Co., Bronxville, N. ¥ , well known as an ele 
trical engineer and prolific inventor, died suddenly on the 
evening of Feb. 18 while attendir i banquet of the Ameri- 
can Institute of Electrical Engineers at the Hotel Astor, New 
York, N. Y After graduation from the Massachusetts Ir 


stitute of Technology he became ociated with Thomas \ 
Edison At the age of 26 Mr. Leonard became general super- 
intendent of the Western Electric Light Co. at Chicago The 
following year he formed the firm of Leonard & Izard, which 
made many important installations of central station and 
electric railways In 1889 the firm was bought out by the 
Edison interests and Mr Leonard became general manager 
of the combined Edison interests of the United States and 
Canada, with headquarters in New Yortl Amone the more 
important of his inventions were those relating to electrically 
driven reversible rolling mills, electric mine hoists, locomo- 
tives, elevators, gasoline-electrii trucks, transmi ion great 
ing for motor cars, rheostats, automatic switches electric 
heaters and automatic electric lighting systems for railwa 
trains and motor cars and electric distributing systems Mr 
Leonard was an ardent advocate of patent office reform, in the 


support of which he contributed extensively to technical lit 








erature His principal ideas in this agitation were advanced 
in several articles published a few years ago in the columns 
of the “American Machinist Mr Leonard was bort in 
Cincinnati in 1861 
PERSONALS 
Evsscsosscnsevsvsnvecccnsovevvvvvevecvorceeensnsnnneenee sovnossonnee vvvvvocnecnnnennnssnvonnesenne 0008 
Theodore W. Dunn, for many year iperintendent of the 
Detroit Sulphite Pulp & Paper Co Detroit, Mich., has been 
made vice-president and manager of production 
Jacob Prest, in charge of machinery, fitting up and main- 
tenance of thread-cutting disks used in the threading ma- 
chines of the Delaware & Hudson shops at Watervliet, N. ¥ 


has established an exceptional record as a machinist Mr 
rest is over 81 years old and has worked as a machinist 
continually for 71 years He |} worked for the Delaware & 
Hudson Co. for 31 years A special type of milling machine 
in operation in the Colonie shops of this company was de 


and constructed by Mr. Prest 


signed 
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rices--Materials and Supplies | 
> 
: = 
: MM 
PIG TRON—Quotations were current as follows, at the COLD DRAWN STEEL TUBING—The following prices are 
points and times indicated: net per ft. in cents from jobber’s warehouse New York. 
Feb 19, Jan 22 Feb 21, Thickness of Outside Diameter in Inches . 
1915 1915 1914 Wall, B.W.G i } i ; 2 j 1 1} 
No. 2 Southern Foundry, Birmingham $9.50 $ 9.50 $11.06 aa — — a. a —-— eo —" 
No. 2X Northern Foundry, New York. 14.25 14.25 14.75 ee 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
No. 2 Northern Foundry, Chicago 13.00 13.00 14.00 1s cS 28S 66.82 9.25 1S 12.28 13.50 16.0 
Bessemer, Pittsburgh... 14.55 14.55 14.90 +4 Senne Gmunm tube Be ee 
Resta Ditesh . ; 2 BF | 13.45 13.40 < 2.32 2.06 2.36 os ‘ ,> = oe. 27.73 
Basic, Pittsburgh 13.5 , ; 11 16.83 20.09 23.52 26.79 32.85 
MISCELLANEOUS METALS—NEW YORK oe - 
_ . DRILL ROD—This sells to consumers at the following dis- 
Feb. 19, Jan. 22, Feb. 21 counts: Third grade, 65% off; second grade, 40% off, and first 
1915 1915 1914 grade, 25% off 
Copper, electrolytic (carload lots) 14.75 7 esi oO : 14.87} CE SHED GERSON Tk TE. Gene GNO Be Clewe: 
Te. RES = 4 = 2 r = ROUND POLISHED DRILL ROD 
Lars 3 0.80 . ‘ 
Spelter 8.75 6.75 5.75 Prices in Cents per Pound 
Copper sheets, base 19.75 19. 00 20.00 First Second Third 
Copper wire (carload lots) 15 50 14.25 15.75 Size, In. Grade Grade Grade 
Brass rods, base 16.50 15.25 14 25 ieee = = 
Brass pipe, base 17. 14.25 19.00 i to 1} in 34 a0 30 00 17 wd 
ivees sheets 16.75 14.50 14.50 a to ‘ in 11 25 33.00 19.25 
7 . caak © Daman, Gadd o4 HK 99 5) 25.50 to $ 1n 15.00 36.00 21.00 
Solder 5 and ) (case lots) 24.50 22. 5 >. of is 178 to 0 4218 56 25 15.00 26 25 
nh hy " 7reTe We -RIepe w SHOUSE. NE 7O - 1.125 to 0.270 62.25 19 80 2905 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 0202 to 0 120 67 50 54 OO 31 50 
Feb. 19, Jan. 22, Feb. 21, — . . ai 
1915 1915 1914 SWEDISH (Norway) IRON is sold to consumers in ton lots 
fans : at $3 base In small lots quotations are made at $3.75 and $4 
en S pe poune Se 
No 28 Black : oo 2 a 4 STANDARD PIPE—Discounts have been revised, making 
No 26 Black. é oO 6.00 » Son net prices lower Revised discounts applying to standard 
Nos. 22 and 24 Black : 2.45 2.45 2.60 lists are as follows 
Nos. 18 and 20 Black. 2.40 2.40 2.55 
No. 16 Black.. 2.35 2.35 2.45 : 
No. 14 Black 2 95 » OF 2.35 Black Galvanized 
No. 12 Black 2.20 2.20 2.30 }- to 2-in. steel, butt welded S1% 724° 
No. 28 Galvanized 3.75 3.50 $.05 2}- to t-in. steel ip welded SO”; 724° 
No, 26 Galvanized $3.45 3.20 3.45 7- to 12-in. steel, lap welded 77% 661 
No. 24 Galvanized 3 30 3.05 3. 30 ‘ 
tial . eee enact. ciel — i: ann ti . At these discounts, the net prices of pipe in cents per foot, . 
STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, NEW YORK in large lots, at Pittsburgh are as follows: 
Feb. 19, Jan, 22, Feb. 21, 
1915 1915 1914 Cents - Cents 
Cents per pound — Diam- . Galvan Diam- Galvan- 
Steel angles base 1.85 1.85 1.95 eter Black ized eter Black ized 
Steel T’s base 1.90 1.90 2.10 ; _ » 15 e o 9 « 
= ° an j-in 2.20 3.15 5-in 29.60 42.20 
Machinery steel (bessemer) 1.80 1.S0 2.05 l-in 3.24 1.67 6-in. 38.40 54.60 
\LUMINUM—Ingot metal for casting is held at IS'24 13-in 4.38 6.30 /-1n 59.00 80.00 
i9%4c., while sheet aluminum sells at 28e I}-in = os 10 5 tt 4 m4 + ie 
ANTIMONY Prices are steady as follows, pel pound >4-in 11 = 16 0 10-in on on $1 - 
¥ New York Hallets’, 15 we Cookson’'s, 16%4c.; other brands, “yt 15.25 21 80 +1-in $1.06 $1 5S 
ed in 1.80 31.00 12-in $1.17 $1.70 
CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c. per 
100 Ib., in lots of less the price is proportionately higher. STANDARD MACHINERY STEEI founds and squares 
, —t noe Se eee - — Ib. Cyanide mixture in lots Of sre quoted at the following net prices in 100 Ib. lots, New 
, Ss q| ore at Pe | ~~ ’ York 
OILS—Steam cylinder oil sells at 35c. per gal. in five bbl. 
lots, New York Cottonseed (crude) is quoted at 36.5« pel Diameter, Diametet, Diameter, 
val. f.o.b. mill Prime Winter Lard oil sells at S5Se. per gal. in Ir Per 100 Lb Ir Per 100 Lb In Per 100 Lb 
f . rts ixtra No ‘ §2 64e sinseed o F 24 538e. 
aa ta lots; Extra ‘ it a OAC Linsee oil at l rm $1 10 $2.60 1 $3.00 
: 1 ; 60 1 2 60 54 3.10 
MACHINE BOLTS These are quoted to consumers at , : an +\ 9 75 4. 3 - 
60% off the list price, but in the case of steady customers y > Sr 35 2 85 él 2 60 
ind large orders, generous concessions are made The fol- > 7) re > 00 63 2 85 
owing are net prices per 100 * . sae tinea 
Diameter MONEL METAL—The following prices are net per Ib 
Length } i : liv for hot rolled rounds and flats For prices of square and 
Li in $0 68 $0 80 $2 OS $3 08 £1 20 $6 O41 hexagonal bars add two cents per Ib. to the corresponding 
.” i. 071 0 8&5 2 4 2 320 1 48 6 40 size of the rounds (Mill lengths, 8 to 14 ft.) 
2) in 0.74 0.89 2.38 3.52 + 76 6.76 
in 0.774 0.94 2.54 $ 74 5.04 7.12 HOT ROLLED ROUNDS 
sh} in 0.S1 0.99 2» 69 ; O68 ». 32 7.48 
. : ‘s Cents pe -oum 
WELDING WIRE During the week there has been no 10.000 Lb eens ot Soe Less than 
change in the market, prices being quoted as follows Sine tn and Over and Over and Over 00 Lb 
Cents per 4% to ; 24.75 25.75 27.25 } 
Pound to lj 24.00 25.25 26.75 
Be and 0.06 ltt to 24 25 UU 2H 25 24 75 
vo. 8, and No. 10 0.07 2h to 4 26.70 27.25 28.50 
a 0.085 
No, 12 = 0.09 HOT ROLLED FLATS 
W095 
No. 14 and 0.10 Width in Inches 
No. 18 0.16 rhickness, In » 1 1} to 2} 2j to 6 
No. 20 0.20 bt 20 00 28 00 
SEAMLESS DRAWN TUBING—(ron Pipe Sizes)—The fol- $f! | itunes =. = oo b 
lowing prices are quoted from jobbers warehou New York, li to 2 oo. o 
I ‘ents er und 
en oe TOOL STEEL—(Third Grade)—Rounds, squares and octa 
Diamete Cents Diameter Cents gxons are quoted at the following net prices per pound, ’ 
In Bra Copper Ir I} Copper lots of 100 lb., jobber’s warehouse, New York (5 to 2 i 
i 17 21.5 } 19 00 22 5 base) 
l 17. 50 21.4 i 19 50 23.0 , . 
1} 17.50 a1 5 +} 20. 50 24.0 Size, I Cents per Lb Size, I Cents per Lb 
1} 17 21.5 ) 21. 50 25.0 4s 30.00 5 14.00 
2 17 215 6 24 50 on 0 ys 2? OO 2 2 13.00 
4 | 17. 40 21.5 7 26 5) 30.0 3, 17 00 vs 13.00 
3 17.50 21.5 Ss 28 oO) 32.0 ; 15.00 ; 12. 50 
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Heat-Treating Equipment for Axles 
and JRKods 


By E. A. SuVERKROP 





SYNOPSIS 


work to be handled expeditiously and with facility 


Equipment which will enable the 


is of importance in the heat treatme nt of all stlee Is, 
but if becomes doubly so when the work Ls large 
and unwt dy. The equipment here described and 
tllustrated is the result of several years expe rience 
in the daily handling of large quantities of locomo- 
piston-rods, 


live axles, connection-rods, side-rods, 


and similiar parts. 





In the heat treatment of low-carbon steels two im- 


portant factors are the carbon content and the size. Upon 
these depend the temperature and duration of both the 
quenching heat and the drawing heat. Theoretically, 
the temperature controls the 
temperature, but the 
obviously the same for a piece of steel 4% in. thick as for 
a piece 1 ft. thick, the latter will take longer than the 
former to be affected by the quenching fluid. 

Another important factor in the successful handling 


recalescent quenching 


while recalescent temperature is 


of large work is tool equipment; that is, means for hold 
ing the work so that it is readily handled into and out of 
While the work should 
be held with perfect security it should be quickly secured 
from the fixtures. These 


the furnaces, quenching tanks, ete. 


in or released holding con- 


ditions preclude the use of bolts and nuts except for those 





Fic. 1. Houpina FIxtrure ror 


parts of the holding devices which are to a greater or less 
All parts of the fixtures 
which must be released when plac Ing or ¢ hanging work are 
Formerly, these parts 
With the present 
in diameter by 61% 


extent fixed parts of the holders. 


secured by keys, wedges, or cotters. 
were threaded and provided with nuts. 
cotter construction six axles 10 in. 
ft. in length can be secured in the fixture, released, and 


replaced by another lot of six axles in less than one-half 


} several hours 


hour, where with the old metho were 
consumed. 
HANDLING SrpE-Rops anp Connecrine-Rops 
The fixture for handling locomotive side-rods and con- 


The bar A 


necting-rods is shown in Fig. 1. is about 4 in. 











Fia. 3. THe Drawina FurNacI 








Lo OMOTIVI 


Sipe AND CoNnNNECTING-Ropbs 
in diameter; one end is provided with a flange for sup 
porting it and the work in the furnace and with an eve 
for the crane hook. The member PB is a disk of plat 
steel about 4 ft. diameter by 3 in. thick. The bar A 


passes through the member PB and is securely but flexibly 


held by a cotter. 


The perforated yokes ( are secured in the membet 


B by the nuts shown. As these are never removed, thi 
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method of assembling them is not objec- 


are doubled; that is, 


bolt-and-nut 
The yokes C they span 
enlarged ends of the rods and the bolts 


A head on one end and a 


tionable. 
hoth 
D are passed through them. 
cotter in the other prevent the bolts D from becoming 


sides of the 


displaced. The holes in the yokes C permit the heat of 
the furnace and water in quenching to reach the rod at 
this point. It is well to remember that the holding de- 
vices must interfere as little as possible with both the 
heating and cooling of the work. 

The method of placing the work in the holder is as 
follows: The fixture is laid on its side, as shown, with 
the large flange resting on blocking. Tl 
FH) is then located in the yokes C and the bolts and cotters 
D are placed. The blocking F is then laid on the lower 
row of rods. The upper row / is located and secured in 


ie lower row of rods 


the same manner. 
When raised by the crane, the work swings freely in 
the yokes and the heat has ready) access at all points. 


HANDLING AXLES AND Piston-Rops 


Two other holding fixtures are shown in Fig. 2. At 


A is the fixture for holding six locomotive axles, approxi- 
mately 10 in. diameter by 61% ft. long, and at B the 
fixture for holding locomotive piston-rods, These rods are 
provided with flanges which support them when placed in 
the holes in the holder. 

The axles have no flanges; the problem of holding them 
is therefore more difficult. In the floor of the shop is a 
series of six cevlindrical holes about 12 in. diameter by 
4 ft. deep arranged with the same center distances as 
Fig. 2. The axles are ple ked 


The holder 


the holes in the holders A, 


up by the crane and placed in these holes. 
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is then lowered them, and wedges are inserted 
between them and the inner edges of the holes in the 
holding member. The inner these wedges 
where they touch the axles is circular to conform to the 
Vertical grooves in the inner faces 


over 
surface of 


shape of the shaft. 








Work AFTER REMOVAL FROM THE DRAWING 
FURNACE 


Fra. 4. 


of the wedges permit both the heat and the cooling water 
to reach the work. 

At C in Fig. 2 is the quenching tank, at D the drawing 
furnace, at F part of the heating furnace (which is also 
7) and at F some of the axles. 

The rods shown in Fig. 1 are hanging in the crane 
hook at G ready to be lowered into the furnace F. The 
furnace cover (shown in detail in Fig. 8) is in halves sup- 
ported on wheels running on rails. The half-covers are 
opened and closed by chains operated by the handwheel 
H. ‘Two I-beams J at the sides act as supports for the 
loose I-beams AY, which in turn support the holder by the 
flange LZ when the work is in the furnace. This method 
of support is used for all work. 

The furnace is brought to a temperature of 1550 deg. 
F., which is nearly 200 deg. higher than the recalescent 
point of the 50-point carbon steel used in the axles. The 
holder with the axles in place is then lowered into the 
furnace and allowed to remain for eight hours, being 
kept as nearly as possible at an even temperature. At the 
end of this time the crane lifts it out and lowers it into 


shown in Fig. 











Fia. 2. 





Reaby TO LOWER THE Rops INTO THE FURNACE 
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the quenching tank C, which contains water at about 70 


deg. I, 


the axles have reached a temperature of about 600 deg. F. 


It remains here for about six minutes, or until 


The axles are then lifted from the quenching tank, 


removed from the holder, laid horizontally on the truck 
A, Fig. 3, They 
remain eight hours in the drawing furnace, being kept at 
When 


of this furnace they are piled on rails in a pyramid, as 


and run into the drawing furnace D. 


a temperature of about 1150 deg. F. taken out 


shown in Fig. 4, to cool slowly. 





Fig. 5. Hottow-Dritting MACHINE 





SHEARING OUT TITE CORI 


FoR 


ig. 6. 


] 
one of The preces, an axle or connect- 


When quite cold, 


iIng-rod, is taken to the horizontal Oring machine show! 


machining 


machine carries a three-lipped hollow 
the test pieces. <A 
with the twist drill, which 


drill A. 


in Fie. 5. 
drill A 
Is first 
ameter as thr 
to start the core drill. 

In Fig. 4 at A 
from the end of a connecting-rod, 
The 


drilling was the cause of a lot of wasted time until some 


ior shallow hol 


bored is the same di- 


of the core This hole se rves 


outsicl 


is shown the test piece before removal 


and at B the hole left 


after it is broken out. removal of the core after 


one hit on a simple way of shearing them off at the back 


MACHINIST B55 


ardened-steel wed 


end: this is shown in Fig. 6. The | 
A has a groove which fits roughly around the core B. 
and the 


It is pushed back to the bottom of the 


core hole, 








tapered drift C driven between it and the wall of the 
hole in the axle. There is a slight bending action, but 
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Fire brick ng of f ace ~ — 
SECTION A-A 
Fia. 4% Verrican Furnac 
the sharp edge at thr en Pf ‘ t wedoe. 
shears through the 
SELECTING A Test Pigci 
Those not familiar with heat treatment will probabl 


this rather a tedious and procedure to 


vo through in 


CXPCHslve 
test 


answel 


Think 


place Y% Im. In 


is that thr 


obtain a 
The 


to give reliable information must b 


order to 


liameter by 6 in. in length. test 


piece taken from a 


piece the same size and analysis as the work and subjected 


to the same treatment. Obviously, th only way to get 
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this is from the work itself, which is made in this case 
about six inches longer to permit the removal of the 
coupon. 

The coupons are then tested to see if the following 
minimum requirements have been attained: — Elastic 
limit 50,000 Ib. per sq. inch; ultimate strength 85,000 
lb. per sq. inch ; elongation, in 2 in., 20 per cent.; re- 
duction in area 40 per cent. 

It sometimes happens that one or more of these re- 
quirements have not been attained. The general rule 
to apply in the heat treatment of low-carbon steel is as 
follows: Higher quenching temperatures give higher 
strengths, but at the expense of elongation. Higher draw- 
ing temperatures increase elongation, but at the expense 
of strength. 

Should the work after treatment be found unsatisfaec- 
tory and to have fallen below the requirements, then the 
treatment must be repeated at perhaps slightly increased 

r 9-0 mabe 
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were low, the pieces would be drawn again at an in- 
creased te mperature of, say, 2 5 to 50 deg. F, When work- 
ing near the limit, that is, the critical point of the steel, 
a few degrees make a great difference in the results. 
With reduction in area low, the same treatment would be 
viven as for low elongation, as these two are to a greater 
or less extent dependent one upon the other. 

As stated before, a test piece is taken from only one of 
the six axles. If the results obtained from the test piece 
are satisfactory this one and the other five axles are sub- 
jected to a drop test to insure that they are all sound and 
free from flaws. Occasionally, with two pieces of steel 
of apparently the same chemical analysis, one piece will 
“treat” and the other will not respond to heat treatment 
in the same manner. There is probably a good reason 
for this condition—most likely its history in the forging 
process—but I have talked with many experienced metal- 
lurgists on the subject without eliciting a satisfactory 


auswer., 


Bending Car Steps 
The wing dies used in a bulldozer for bending car steps 
in the C., R. I. & P. R.R. shops, Silvis, IIL, not only give 
1e loop bend, but also the twist. The bend is made in 
the ordinary way, and the twist is done by making the 
master form as shown at A and the wings that carry the 
heated piece around as shown at B. It will: be at once 
seen that if the piece to be bent is placed in the slot C, 


























Fig. 8. Door-OpgERATING Device ror VERTICAL FURNACE 


temperature. For instance, Suppose the elastic limit to 
be low, but all the other repuirements satisfactory. The 
piece would be re-treated as before. Should the ultimate 
streneth be low, but the rest of the requirements satis- 
factory, then the work would be heated, say, 50 deg. F. 
hotter, quenched and drawn as before. If the elongation 


the forward movement of the bulldozer ram will cause the 
wings to close in and press the work to the master form, 
the result being the shape of step shown at D, with the 
ends twisted so as to bolt flatwise to the side of the ear. 
Longer or shorter steps may be made by adding or re- 
moving pieces like those shown at FP. 
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Running the Small Shop by “Dead 
Reckoning” 


By Joun H. Van Deven’ 





SYNOPSIS—This article tells how the small-sho CS AE RH 


) ~¢ ni | ~ 
manutacturing accounts } ; rus nd 
‘ ait ‘ ow ove ot 
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sented as detachable coupons, which we will sort in various 


ways to accomplish various results. 


How Truk Courons ARE SORTED 


The first sorting, in column Y, gives the actual expend 
itures. These are $1246.79 less than the sum total of 
the accounts for the same period, for the reason that the 
actual expenditures do not include interest and deprecia- 
tion charges. Actual expenditures are important in one 
you cannot keep on spending more than you have 
but we cannot use them for the purpose of 


seCTISC 
very long 
“dead ree koning.” 

The second sorting of these coupons gives us the total 
manufacturing This differs 


from the actual expenditures in including the coupon 


expense, as shown at VY. 
kK, covering interest, depreciation and contingencies, and 
omitting coupons B,C, F and G, which represent exten- 
sions. These, which form an addition to investment, are 
cared for in coupon A’, and are therefore properly omitted 
from the total manufacturing expense as individual items, 
to include them twice. The sorting repre- 
really represents the current expenses dur- 


in order not 
sented at ¥, 
Ing the given period, 

The overhead expense is obtained by sorting the cou 
pons as shown in column Z. This sorting does not in 
clude any items not included in the total manufacturing 
expense Y and also omits coupons # and J, representing 
direct material and labor. This sorting is supposed to 
include all items of expense which cannot conveniently be 


represented on a cost sheet in itemized fashion. 
DIsTRIBUTING THE TOTALS 

The total manufacturing expense and the total over 
head expense are impressive figures, but the shop owner 
cannot make a great deal of use of them in their present 
form. A patent-medicine manufacturer might have an 
enormous tank of medicine in his plant, it would repre- 
sent a vast amount of dollars and doses, but unless he 
could secure small bottles with which to distribute it, it 
would use himself. We 
must have a means of distributing these totals to the 


he of no to his customers or 
various jobs that are done from day to day, before they 
will mean a great deal. 

The simplest and best way for the small shop to handle 
this distribution is to do up these totals in hourly bundles. 
The payroll form shown on page 272 has provided the 
hecessary packages by keeping track of the direct-labor 
Let us assume that the total of these for the period 
Take the 
total manufacturing expense, $13,732.72, and divide by 
The result is a trifle over 9144c. per direct- 
labor hour. This is the figure that includes the material 
which goes into the product and the wages paid to the 
In other words, 


hours. 
for which we are figuring amounts to 15,000. 


this quantity. 


producers, as well as all other expenses, 
your average producer, in connection with the material 
that he works upon and the shop charges which are due 
to him, costs you 9114. for every hour that he works on 
a job. 

A more useful figure is obtained by subtracting coupon 
Ek, the direct material, from the total manufacturing 
expense before dividing it up into hourly packages. Thus, 
$13,732.72 minus $4065.75 equals $9666.97. Dividing 
this by 15,000 we get 641%c. per hour, which represents 
the total cost of manufacturing, without the material used 
This figure is more useful than the previous 


on the job. 





MACHINIST Vol. 42, No. 9 
one because very frequently much more material will be 
used in proportion to labor on one job than on another. 
The last unit figure is that which represents the over- 
head expense per direct-labor hour. It is obtained by 
dividing the total overhead expense, $5742.97, by 15,000. 
The result is a trifle than per direct-labor 
hour, this figure representing the manufacturing expense 
without the direct materials or the direct labor. The 
three units which we have secured might be called to 
distinguish them, the unit tolal erpense, the unit total 
The following ex- 


929 
less NOC, 


less material and the unit-overhead. 
amples may help in showing some ways in which these 
units will be of service to the small-shop owner. 


SomE “Drap RECKONING” OBSERVATIONS 


Unit total manufacturing expense, per hour, 91.5e. 

Unit total manufacturing expense (less material), per 
hour, 6+4.5¢e. 

Unit overhead, per hour, 38.3e, 

What rate per hour must I charge in order to make 
75e, per day on each producer, assuming that the customer 
pays me on a time and material basis? 

Seventy-five cents per day on a 9-hour day is 8.53c. per 


hour. The total manufacturing expense, less material is 
64.5¢. per hour. Therefore you must charge 64.5c. + 
8.33¢., or 72.83c. Better make it 5c. per hour straight, 


for I think Bill and Tom are going to hit you for a raise 
pretty soon. 

I have a job to bid on, and fiyure that material will 
cost me $52. Estimating closely, the work will require 
SO hours’ time, il being what I would call an “average” 
class of work. What price should I charge to make 15 
per cent, on total cost? 

Average work costs you 64.5c¢. per hour, without ma- 
terial. I should therefore estimate your cost as follows : 


$52.00 
51.60 


Matertal 
Other expenses 80 hr. at 64.5c.......... 


Total $103.60 
15.54 


profit 


15% 


a RE eR eh ET $119.14 


Selling price ‘ ade 
But 15 per cent. is too little for a job of this kind, unless 
you have quite a number of these machines to build. 

If instead of using men of average skill on th is job, 
I arrange the work so it can be done in the same number 
of hours at a direct-labor raie of 15¢c. per hour, and make 
my price $120, how much profit will T make? 

This is where the total overhead rate comes in handy. 
The cost will be as follows: 


ES re Pe ae ee ee ED eer er nee ea Ota eae $52.00 
a Or i a ss aie wee wee eee Mae Cae as 30.64 
Re cr ee, ee . Wo c ee kiwne eaten ad Reeeeetnneeses 12.00 
Se... ok awoke thd eed ene we eee eke beeen ae $94.64 
I aa Or a a $120.00 
RE rar aise ac cide ie ccuauien a Si i.e a eo ace ae Se Or 94.64 
I Ga tae hae elie ae ile caine rae ee oe 25.36 or 26% % 


I have a job of planing up some castings furnished 
These will keep my big planer tied 
Hlow should | charge for them ? The 


hour? 


hy the customer. 
up for 25 hours. 


planer hand gets 30c. an 
The direct labor will amount to 25 * 0.30, 
Since the biggest machine in your shop will be required 


an hour will 


or 87.50. 


for this job, the average overhead of 38.3c. 
This is where common sense and judg- 
The expense of running that planer 

If you charge 
It will cost you 


not be enough. 
ment come In. 
is at least twice the average hourly expense. 
regular rates for it you will lose money. 

at least $1 an hour fer work done on that machine, in 
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cluding the operator’s pay. Soak them $35 for the job, emplo ss than six men sometimes has a hard stru 


brother, and if any of your competitors want it bad enough ‘The investment, fixed charges, and a great many of 1 


to do it tor less, let them have It. A vood choose r can other indirect items are as lara ior a om al shop 
pick the plums and discard th lemons! or one in which ther are tour o1 ve workmen, and 
irdel 1 man is essarily mu er tor this rea 


AVOIDING THE Rocks 


There are dangers In using a ratio, or percentage, sucl 
ms 

as we have obtained, and these should be understood Goop JUDGMENT THE MAIN THING 
the shop owner in order that he may not be misled. Thes No matter what method is use oO} up the tota 


are somewhat similar to the error that might be ex rd or a ven period amv the ji worked 
pe ted in measuring a man with a rubber scale. In othe! uri that tlme, the re Tecan ¢ " happroximatiol 
words, the unit is not a fixed one. It can be used for es sw he mace earer by lookin it vs. 2 and 
timating, if it is corrected at intervals of six months o1 n which a total burd : show! le n two ways 
a year, but it must not be used for comparisons betwee rroportion: to direct labor. 3. and as it real 
distinct periods, as is illustrated in the following case: shou ave been applied 

Smith was manager of a shop which boasted of an up wT irious jobs worke: ' :, the ner 
todate cost system that had been installed by a firm of ex shown at A, B,C, D. BR. FE. Ga / n | ko 
perts. While Smith was an enthusiastic advocate a convenience a simplicity, 1 


believer in his cost system, he did not have the first idea taken as 100 per cent. of th t labor aking son 


JO 


Total Burden fora given period 


FIG.2. THE UNDISTRIBUTED BURDEN 
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ROPES a Soke 
D e F G H 
3. D PROPORTIONALI oD LABOR AND Pro 1) D 
of the principles underlying it. Jones was an ambition thr dual cases fi we have at A a job which 


foreman of a department in this plant. While he had vas largely complet ul vor Very little ma 
plenty of skill and good horse sense, he did not know the chining was done, and the amount of direct labor spent 
difference between an expense ratio and a Bulgarian on this job amounts to over twice as much as the material 
bacillus. entering into it \ccordi tot ipproved method of ap 
Jones thought he had done a good thing when lx plying burden, it made equal to the bor ol job 1, F 


doubled the output of his department with slight addition >, whereas actual! was a great deal less in this case 


al expense ; but he had not caleulated on Smith, and on The job consisted mainly of el work that required 
the cost system. He was called on the carpet and given ery little power, took up but a small portion ef the floor 
a great overhauling because the total expense per hour, ace of the shop. and i not require mu attentio1 


less material, had jumped from 75c. to $1. He found it from the boss. All of these thir tend to reduce that por 


difficult to convince Smith that the fact should also be cor tion of the total burden that job hould be called upon 


sidered that 200 pieces were produced in an hour by thi to bear. 

man who formerly produced 100. Smith forgot that t! On the other hand, job 2B, con ting mostly of borin 
conclusions made from the cost per hour, or from an ex mill and planer work, 1 ea lot of troubl the shop, 
pense rate ol so many cents pr r dollar of labor, must be i and requires strenuous effort nh tine rt of the boss to 


fluenced by the quantity of wo roduced during that get it out on time \ccordi o the approved method 
hour. or by the value of the labor L ith the plan of distributing burden in | », It made equal to the 
Overlooking such things is cultivating an appetit ior abor, whereas it was rea cate! The expensive 
forms and an indigestion for facts. tools used on ft job per hour 
It is well known that certain elements of overhead il e pay of the operat 


d to an extent independent of thi : see] it even t ractical methods of dividi 


expense are constant a 


output. The fixed charges are the same whether a plant )) e overhead expense 01 l ial JODs, ives rt 
is run at one-half or at maximum capacity. This is why sults which are far from represent actual facts. Ther 
it pays to keep as near as possible to the limit output of are no means of overcomu Without exc e red 


the shop, and that is one reason why the small shop w h tape, and the only thing to « e thi ibject care- 
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ful thought and make mental corrections for these factors 
when figuring on the cost of work. 

The manufacturer who does not make such allowances 
is confronted by One 
man had a good deal of galvanized-iron work to make in 
machines that he built. As the num- 
he took occa- 


some very perplexing problems. 
connection with the 


ber of men in this line of work increased, 


sional outside jobs in order to keep them busy during 
slack times. Some of these were quite similar in size 
and shape to what he had been making, and one day, 
as a matter of curiosity, he called for costs on similar 


work made inside and outside of the shop. Imagine his 
surprise to find that a job built outside cost 30 per cent. 
Jess than when made in the shop by the same men. It took 
him some time to discover that the extra inside cost was 
due to the regular overhead expense applied on all labor, 
and after this experience he placed less reliance on figures 
and more on judgment. 

The skillful intuition 
perience, will keep very close to his course by dead reck 
But he will occasionally wish to check up his 


navigator, by born of long ex- 
oning. 
position definitely by means of real observations. So in 
cne sma'l shop, while the hourly units are of great value 
i estimating costs and keeping track of the course in a 
general way, accurate observations are necessary from time 
to time in order to fix the real financial position of the 
shop owner. Dead valuable in the 
to which it is intelligently applied, and the small-shop 
he able intuition for 


the conditions which he 


reckoning is degree 


allowances hy 
but which cannot be 


owner must to make 
knows exist, 
expressed in figures, 


% 


Several Hinks from an An- 
aconda Railroad Shop 


KEprIrortAL CORRESPONDENCE 


Several railroads in the mountainous regions of the 
West are adopting electric power on account of the low 
current. Some are adopting it only part, to 


of helpers over the heavy mountain grades, 


cost of 


take the place 


while others are using it exclusively, especially on short 
runs. Among the latter is the Butte, Anaconda & Pacific 


Ry., which runs into the mining region out of Butte, 
Mont. 

Here the electric locomotive has practically displaced 
the steam. Although the first cost of the electric locomo- 
tive is something over double that of the steam locomotive, 
not to mention the cost of wire and other equipment, the 
current, the high cost of coal and the lower 


low cost of 


cost of maintenance for the electric locomotives are de- 
ciding factors in its favor. 

The shop is small and there is comparatively little to 
illustrate. A kinks, may prove useful in 
other shops still using steam locomotives. 

Instead of trying to use the large driving-wheel centers 
for traming and setting, the driving axles are 
drilled and tapped in the center. Then a brass plug with 
a thin hex head is screwed in and the center laid out on 
this. If for reason the center gets damaged or de- 
stroyed, another plug can be put in its place. 

Another kink is to hollow-drill 
end of the cross-head pin and use it for a compression 
This necessitates drilling cross-holes from 


few however, 


valve 


any 


locomotive the outer 


grease cup. 
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the center to the bearing surface and also fitting in a brass 
plug with a long thread to act on the grease. 


MAKING Bo_ts UNDER A STEAM HAMMER 

Not having a bulldozer, the blacksmith shop turns out 
bolts and similar pieces under the steam hammer in a 
simple and interesting way. 

For making hex-head bolts the heavy block of steel 
is drilled at B for the size of stock to be used. A hex 
hole is then cut out at C. The heated bolt stock of round 
iron or steel is dropped into the round hole B; the hex 
block D is put into the upper end, fitting the hex hole 
in A, and the block is driven down by the ram of the 
hammer. This drives down the hot stock to fill the hex 
opening below the block and forms the head of the bolt. 


This is shewn by the solid and dotted lines at £. 


AIR 


is shown in 


DriLLInG STAY-BOLTS BY 


.: 9 
I lf. & 


A simple stay-bolt drilling device 
An air drill A of standard make is fastened to the post 





KX 


| is ar: 
yy, 4 


FIG.1- DIES FOR HEADING BOLTS UNDER 
A STEAM HAMMER 


= Wy nar 


ait 
Was 


FIG 2 AIR DRILL FOR STAY- BOLTS 
KINKS FROM AN ANACONDA R.R. Stop 


B. Beneath this is the bracket C which carries the stay- 
bolt holder and feeder D. This is simply an air cylinder 
with a plunger F’, which has a 
and depth to hold the stay-bolt G, which is to be drilled. 

With the stay-bolt in position, air is turned on at 
the drill A and the cylinder D by the valve V and the 
stop-cock S, respectively, This drives the drill and also 
feeds the stay-bolt up against the drill until the desired 
The rate of feed can be regulated b 
When drilled, the air is 
v, and the plunger 


hole of the proper size 


depth is reached. 
the amount of air admitted at S. 
let out by the stop-cock or the exhaust . 
returns to place. 


3 

In a recent report of the Industrial Commission of Wis- 
consin, it is shown that over 70 per cent. of all the injuries 
to workmen caused by chips, nails and other small objects 
affect the eyes. Ont of a total of 346 cases reported, 32 men 
lost the sight of one of their eyes entirely, 217 had eyes in- 
jured, 75 suffered from lacerations, seven from impaired sight 
and 15 from bruises. The causes of the above injuries were 
as follows: 283 were hit by chips, 14 by nails, four by stone 
from blasts, three by bursting water glasses and 42 by other 
small objects The commission further states that of the 


say that fully three-fourths of these 
wearing of goggles 


it is safe to 
avoided by the 


70 per cent 


eye injuries coul4a be 
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oston © Maine Shops at 


Billerica 


By Frep 





locomotive and 


SY NOPSIS—A 


which has been laid out with a view to expansion lo 


car-re par shop 
any limits needed. It is equipped with machinery 
believed best able to handle the | 
following the too common practice of building a 


work, instead of 
new shop and dumping into it a lot of old tools 
While it is not yet as fully 
it has handled expeditiously 


from othe r shops. 
equipped as it will be, 
and economu ally all the work that has heen sent 


to it. 





Built on almost virgin soil and away from the confines 
of a crowded city, the new shops of the Boston & Maine 
Ry., Billerica, Mass., have been laid out to give adequate 
room for trackage and ample space for logical expansion 
from time to time. Everything is light and airy and con- 
venient both for comfort and the dispatch of work. As the 
plot of ground includes about 600 acres, the future is well 


provided for. 
The buildings are of brick, high-studded to give ample 





Fig. 1. Suapine Drivinae-Box Brasses 


over another 


room for the cranes to lift one locomotive 


and to provide a gallery for lighter work above the main 


machine shop. This shop is on one side of the repais 


lengthwise ol the shops. 
find them 


draweut 


or erecting tracks, which run 
Beginning with the driving-box brasses, we 
Morton 


instead of being turned as in many 


being machined on the outside on a 
shaper, as in Fig. 1, 
The rough brass is mounted on a special mandrel 


The 


mandrel is turned between each stroke of the shaper by 


shops. 


which centers and holds it by the end setscrews. 


gearing inclosed in the fixture next to the shaper frame, 
this motion being secured from the re cular feeding mech 
anism of the shaper. The whole fixture is of interest, one 


point being the type of bent-handle setscrews which are 


H. CoLvin 


used to raise and lower the brass liners before clamping 
« obtained. It 
provided with a hex so that a wrench can readily be used 


Is also 


so that the proper radius may 


The swinging device shown hanging from 
the 


if desired. 
the mandrel is for scratching the radius of brass 
liner which is to be planed. 

The brasses are pressed into the boxes in the usual way, 
and the whole is mounted on the table of a Lucas boring 
Fig. Ze 7 shaped block be 
neath enables them to be easily centered or squared by 
and the T-slot 


Two driving boxes are mounted at one setting and are 


machine, as in The special 


the planed sides, allows easy fastening 
bored, one after the other, by the spe ial boring head 
shown. 

These heads carry either four or eight radial cutters, 
which are held in place by straps tightened by the hex- 
head through bolts shown at the back. 


Rop AND OruerR DRILLING 


Rod boring or drilling is done on the double-spindle 


Baker machine shown in Fig. 3, each spindle being sep- 





Fic. 2. Bortna Locomotive Driving Boxes 
irate In every way, even to its driving motor, The 
holes are first cut out with a trepanning tool or hollow 
mill, then bored to size and faced off with suitable flat 
cutters. The two drilling spindles are in reality entirely 
distinct machines which can be moved at will on the 


vase or floor plate to secure any desired center distance. 


Cylinder-head turning is done in the usual way on a 


shown In Fig, | This shows how 


Bullard machine, as 
the use of multiple tools is becoming accepted as good 
practice in railroad and other work. 

\ neat drilling jig for handling brake-shoe holders 1s 
shown in Fig. 5. The jig consists principally of two 
round plates spaced apart by pillars, or thimbles, and 
the necessary hardened 


with the upper plate fitted with 
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The bolt heads form feet for the jig. The 
two Howell clamps 


bushings. 
whole device Is held in place by 
he « lamping dog slides any where on the post and catches 
the ratchet at any point. The through bolt pulls it down 
on the work as shown. 

The brake-shoe holders are held in place by eye-bolts 
and thumb-nuts, these bolts being hooked around the pil 


Vi 


Ate 


Ine» 


. 


Fia. 3. 


DouUBLE-SPINDLE Rop-BorinG MILL 
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To use this fixture for several sizes, a series of holes 
are drilled, as can be seen beside the locating plug at the 
right. Each of these holes locates the fixture in the cen 
ter while in this position, but the corresponding hole of 
the set gives a ditferent throw for the hole to be bored 
in the eccentric. This differences 
of eccentricity to be secured without interference of the 


method allows small 
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Pig. 5.) Jig ror Drituine 
BraAke-SHOE HoLpEers 


the jig. 
place and taken out while the drill is at work, and 


lars of This enables the pleces to be easily 


put 


us allows continuous drilling. 


A FIXTURE KCCENTRICS 


FOR 


Figs. 6 and 7 show a fixture for turning and boring « 
centrics to secure the proper throw without depending o 
measurements. Fig. 6 shows the eccentric strapped ii 
place on the fixture and being turned on the outside. In 
this position the work is concentric with the boring-mill 


table. 





CHuck ror TURNING 


ECCENTRICS 


Fig. 7. “BorINnNG 
ECCENTRICS 
locating holes. These holes are all marked so that the 

operator knows just what throw each hole gives. 
Fie, 


the eccentric being held by the same large strap, but 


7 shows the plate shifted for boring the hole, 


with the smaller strap replaced by an outside strap with a 
In Fig. 8 the details of this 


eccentric boring and turning fixture are given. 


small leveling jack beneath. 


A good example of handling an awkward planing job 
is shown in Fig. 9, at least it would be considered awk- 
ward by any but a railroad machinist, even aside from 
the necessity of blocking up the cylinder and half-saddle 
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to get the center joint square in planing the are for the ments and parts, such tools as may be needed, and other 











front end of the boiler to rest on. Not only must the supplies which will enable the tests to be worked out rap 
planing of the are across the whole saddle be done, but idly and accurately. The pressure line can be seen out 
also the short spaces on each side of the steam and ex- side the cabinet at the right. 
haust pipes. The are is secured by the usual method, the An air-pressure bending device for handling almost 
head carrying the tool being locked into position on the all sizes of pipe needed in railway work is illustrated 
cross-rail with its center over the center of the saddle and Fig 12. The ram carries a wooden block shaped approxi 
at the proper distance above it. The 
circular feed comes from a link con . : a | ih’ 

t] t| tool | 1, whicl i —a 24 —rt | eater 
nected to the other tool head, which is TU eames ( ee tm 

. ( | ( ( & ( LW : Ly) aa cs 
fed along in the usual manner. S ‘ 5 63"-- > 34" > Pa ae 

. Size D » ©) . =. 
> | ze fe ‘ f A a rs 
Arc WELDING oN BoILers | a =¢ “|; $45 / r Kf & 
‘ “| 6% | df , wr 3S 

Klectrie are welding seems to he f ‘| } ' ex : TEEL PIN 
esrowing In popularity in railway work. s| 6 { , ‘ 
An example is shown in Fig. 10, where Ble eit Abt ‘ ay" 
al patch is being welded on the corner S| rg ee ) | ' 

. . rry 4 ~~ | . f 7 le 4 
of a firebox. he metal seems to eat —9 : } th) é 

‘ \ *y } \ | 9p ha 
away around the mud plugs, it being = t ~~! | reared with as 
necessary to weld new piece in this “iit 3h" * ‘“ “ a 
case. This is tapped for the mud plugs. he - . aa 

ry ° . 54 ~ 

his illustration also shows the sort x. 3" ee ae) 

» . ! > i *? oo j 
of face guard and eye shield used in rte oy 
this work; the glass is very dark to ae ot L—-4y — = 

mn ' : a! ie 
save the eyes. Che holder for the rod *| ¥ | j J 
is of iron, the wire connecting it to i 1 7] 
the source of current and the other con Se ha ~ i ml, 7 se? (EF) 
nection to the firebox at the extreme ; : y ~ od HH HHS 118i H ett) 

. as" jeeeeaneeees eee “— J om ~ er 
right show all the apparatus needed, kph i a: 
outside of the source of current supply. we, 64 ‘ 2 - iI 

‘The importance of correct steam I. > 
gages is fully recognized and the gage Fig. 8. Deratts or Fixrure vor TURNING AND Boning EccenrRics 
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Fig. 9. PuLantnea Arc or CYLINDER SADDLE Fig. 10. Execrric Weipine or A Mup-Pive Pater 
inspector has a complete testing outfit, as seen in Fig. mately to fit the pip to be bent The two arms from he 
11. This is arranged in a cabinet with doors which low carry rollers with a similar curve and are adjustabl 
can be shut and locked, the upper portion being simply along the horizontal bar to give the desired bend to the 
for storing gages and parts. pipe. Although somewhat rough in appearance this gives 

In the cabinet below is a standard gage and all neces excellent results in pipe bending 
sary connections for testing. The drawers contain move- The car department has a number of convenient port 
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able pipe-worker’s benches, as shown in Fig. 13. They 
are substantially made, and carry a good pipe vise on each 
end, as well as a good equipment of such tools as are 
needed in this sort of work. 

In use, they are run up beside the car to be fitted, as 
the pipe is 


shown in this case: measurements are taken; 


eut and threaded, and the car fitted without useless run- 





Fig. 11. GaGge-Trster’s CABINET 
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ning back and forth to the pipe shop. There would seem 
to be many places where similar trucks, modified to suit 
particular needs, could be used to advantage. 

This also shows the type of platform used for car 
painters and others who have to work on the outside of 
a car. The bridge is suitably trussed and enables a man 
to get at any desired point, or a number of men can be 


at work at the same time. 


Machining Small Dies 


The Armstrong-Blum Manufacturing Co., Chicago, IIl., 
makes a great many small dies like those shown at A and 
B. These are used in a small punch press and their top 











MACHINING THE FACES OF SMALL DIEs 


surface, or face, is spherical. This shape is obtained by 
clamping the die to be surfaced in the holder as shown at 
Cc. A block D is then bolted to the lathe bed and con- 
nected to the tool carriage by the link #, which swings 
on the pin F and another pin underneath the compound 
rest. If the traverse feed of the carriage is thrown out, 
the use of the hand cross-feed causes the tool to describe 


a circular movement. 





Fic. 12. Brenpino PIPE Fig, 





13. Porraste Bencu ror Carn Work 
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No No. Draw'g Line 
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Underframe Construction r 7 34°’x1'2? 
4 O.HLS. plates 50}x}'’x5’ 8” 213’’x4’ 23” 2 Crossbearer diaphragms Cuts 4 | | B 1 Cuts 2 E-376 1 
-_ 34° x42) 
} O.HS. plates 50]x}’’x5’ 8” 212’x4’ 23” 2 Crossbearer diaphragms Cuts 4 a B 2 Cuts 2 E-376 2 
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SHEAR GAGE. APPLIED IN TWO DIFFERENT WAYS SECTION THROUGH MACHINE SHOWING GAGES ANOTHER FORM OF GAGE 
ATTACHED 
GacGes Usep IN Street-Car Construction 
such a manner that an excess of one inch over the correct er of pieces handled does not warrant setting up a gage. 
length does not matter. The distances for the rivets are For such, it has been found to be good policy to mark 
laid out with sufficient space allowed for the material to important members, as the web plates for center sills of 
project beyond the holes without interfering with the the fish-belly type, since any adequate arrangement of 
other member. rages Tol shearing is LOO CX Penslve li “uiso pays to mark 
Long Z-bars used for floor stringers and the like are’ the punching while the template is on the plate: the cet 
connected in a similar manner. As a result of this care ters serve as a check on the spacing of the multiple punch 
in design and in purchasing materials it is seldom neces- While marking, the template must always be kept flush 
sary to cut these shapes: if it must be done, the arrange with the same end of the stock so that any excess lengt! 
ments described in this article will take care of it. may be cut off without turning the plate. For this pur 
From the stores, the greater part of the steel is de pose the angle shear may be utilized, as it can be turned 
livered to the punch-and-shear department to be cut up on its foundation, and its location in the shop should 
into the various pieces required for the car. Once in that rrovide for this condition 








366 AMERICAN 


MACHINES AND ARRANGEMENT 

The ends of passenger-car sills are often of a design 
impossible to shear. In this case the finishing operation 
ix done in a die of the shape required. The machine carry- 
ing this die is located at the most convenient place along 
the line of operations in such a manner that the roller 
henches serve for two machines. The die is made double 
so both ends may be formed without turning the plate. 

The importance of the arrangement of the machines is 
brought out in the preceding paragraphs, and it must be 
seen that the subject is one requiring a close study of 
details. In laying out the shear department, provision 
is made so that the material from the large machines 
making the long cuts may be handled to the smaller, faster 
machines with the least possible labor and in the shortest 
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Ria. 5.) Meriuop or SHEARING CHANNELS AND Z-Bars 
time. Since a contract shop seldom builds two lots of 


vars of the same type in succession, it is advisable to pro- 
vide for such changes in the location of machines as may 
be necessary to handle the type of car under construction, 
and the type of working floor should be carefully consid- 
In an earth floor, cribbing may 
Concrete or 


ered from this viewpoint. 
be used for any but the heaviest machines. 
«ment floors should be strong enough to allow the founda- 
tion bolts of any machine likely to be moved to be leaded 
in at any place. 

The gate, or guillotine, type of shear is used in all parts 
of the car shop except the forge. The action of the head 
is vertical, but the blade is set at the angle required 
for cutting the stock within the capacity of the machine. 
The shear blades are so designed that all four edges may 
be used. They should be sharpened frequently, as they 
do not grind away as fast with sharp edges as when they 
are worn round: nor is the service as hard on the ma 
chine, and the stock turned out is better. 

For successful shearing it is necessary that the work 
be held positively, and an adequately designed “hold 
down” or stripper is important to the success of the ma 
chine. On most machines this attachment is actuated 
by cams on the driving shaft in such a manner that it 
comes down before the shear blade, holds until the two 
blades have passed for their full length, and releases 
immediately. Adjustment is provided so that any thick- 
ness of plate within the capacity of the machine is taken 
care of; or it Is possible when the blade is to be removed 
ora special piece sheared, to lift the stripper out of the 
way altogether. The holding power may be greatly in- 
creased by using wedges between the stripper and_ the 


work, and this method is surer and considerably quicker. 
In choosing the machine it is well to give consider- 
able attention to the design of the clutch as this is the one 
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great point in the safety of operation, both to the men and 
stock, and may cause the greatest expense for repairs. 
It is important that the clutch be safe, not liable to be 
thrown by the vibration of the machine, nor stay in and 
let the machine repeat. In either case the men working 
at the machine are in danger of getting hurt or valu- 
able stock is in danger of being cut before it can be gotten 
In general, the shear design should be 
The capacity 


out of the way. 
massive, and the center of gravity low. 
should be marked in a conspicuous place and never ex- 
ceeded for any reason, 

On the latest machines some provision is made for 
gages, but the manufacturers have still a great deal to 
do in this respect and the shear man is mostly left to 
his own ingenuity for these attachments. By a few sim- 
ple home-made gages the most complex shapes may pe 
worked out and the operation of marking eliminated. 

Fig. 2 shows an easily made and applied gage. It is 
The short angle is 


especially adaptable to a large shear. 
different lengths and 


used when cutting off narrow stock : 
several pieces may be cut at one stroke of the machine 
The two bolts give 
This 
attachment is always used in conjunction with a 'T-bolt in 
the gage slot on the base of the machine, which serves to 


hy attaching several of these gages. 
a better grip and reduce the chance of moving it. 


keep the cut at right-angles. 

The gage shown in Fig. 3 may be applied to any ma- 
chine. It was found difficult to keep the setscrew from 
shearing off, until a hardened one was tried, which solved 
the problem. The design of Fig. 4 is useful where the 
housings of the machine are reasonably close together so 
the gage does not spring. 

Channels may be sheared by the method illustrated in 
Fig. 5. Each blade is good only for one size of channel; 
large channels should have part of the flanges punched 
away to relieve the strain on the machine. Z-bars may be 
sheared by a similar method, but the too] is more easily 
applied to a punch. 

The angle shear lends itself readily to the application 
of gages. The manufacturer has provided a bar at the 


hack to support the stop. This is all right when the 
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BODY BOLSTER DIAPHRAGM 
FOR STEEL CARS 





ANGLE SHEAR GAGE FOR SHORT STOCK 
Coprer Toots 


length to be cut is greater than the width of the shear 
head. For shorter lengths the gage shown in Fig. 6 is 
useful. It is so arranged that the spring is compressed 
as the head carries the stop down, but goes back to place 
as the head recedes and stops in position for the next cut. 
Considerable difficulty will be experienced in getting good 
square cuts without ragged edges unless the knives of 
this machine are kept in first-class shape. The shearing 
action is partly a punching effect, insomuch as the point 
of the blade hits the fillet of the angle first and must in- 
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dent it to whatever extent the fillet is thicker than the 


legs of the angle before the actual shearing commences. 
CoPER TooLs 


Since it is expedient to shear in a straight line only, 
some method for working into corners is necessary. If 
the piece is of such a size as to make it bevond the ea- 


pacity of the machine used for blanking or the number 


of pieces required is not sufficient to justify the expense 
of a blanking die, the work is do, with a coping tool. 
The pressed shapes used for bolster dia /hragms (see Fig. 
7) on most freight cars are good examples of the work 
required to be handled. 
ket for work of this size and different shops have adapted 
different machines for their purposes. 


There is no machine on the mar 


One of the best examples of shop ingenuity was the fit- 
ting up of an old multiple punch so all the operations ex- 
cept shearing and punching the small holes were finished 
on the same machine. Some years ago this machine was 
purchased to do multiple punching, but proved so unsatis 
factory that the nickname “White Elephant” was applied 
to it. The punching attachments were stripped off and 
the coping die shown in Fig. 8, flanked by two punch 
dies for the hole for the train pipe and the slot to clear 
the side sill, was put on. 

The helper picks up the plate as it comes from the 
shear and punches the train pipe hole. At the 
the small end, 
the helper 


relieve tie forming die 


same 
time the runner has punched the slot in 
and while he is laying the finished piece down, 
is cutting out the corners that 
when the diaphragm is pressed into shape. He them hands 
the blank to the runner and picks up another wile the 
runner is making the remaining cuts. 

While intricate shapes may be cut out by simple cope: 
dies, if the quantity required is great enough to warrant 
the outlay, it is cheaper to make a die that will produce 
the piece at one handling. For instance, on the super 
structure of a steel-frame box car there are a number of 


connections for holding the posts to the top side-plate. 
As cut from the plate, these are of a shape that requires 
two operations of coping to give relief at the corners for 
bending. These pieces are easily blanked out at one blow 
on a properly designed die, and the shearing and coping 
operations are both saved, while the pieces are more uni 
form. Possibly a little more material is used than other 
wise, as it is necessary for the stock to rest on the lower 
die all around, but in many cases the pieces nest into one 
another and the difference is very little, if These 
blanking dies may be applied to any piece, provided the 


any. 


machine capacity required is great enough. 

For example, the C. P. R. shops at Angus have dies ap- 
plied to a bulldozer in the forge shop, that blanks out 
and punches the hole for the train line in a body bolster. 
The plates are sheared just large enough to make the 
blank and two heat them so that 
the machine is running practically all the time. 


furnaces are used to 


Closely allied with coping is the punching of slots and 


holes of large diameters. This work is readily handled 
on a B-punch, and the die blocks, etc., should be so de- 
signed that they may be used for both. 

One of the most interesting dies used on the steel-frame 
box car is that for cutting the lower ends of the short Z- 
bars for the superstructure. This was a job requiring 
the handling of the material several times, but by use of 
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this die one handling is sufficient. Fig. 9 shows the cor 


struction. 


The die blocks for coper dies ar 


usually of cast iron. 
unless the work to be done is very large and heavy and 
the the 


strength would be too cumbersome. In this case cast steel 


a sufficient mass of material to give necessary 


miack ol carbon steel and 


work done is seldom equal 


is used. The cutting edges ar 


bolted in place. Since the 


on all sides of the die and one edge, usually the back, 
Is not used for cutting, the pressure tends to shove the 


lop die over so that it comes down on the lower die. To 
prevent this an attachment known as the “tail” is put on 
It is longer than the 
and consequently, It cannot get 
the correct 


the upper die. stroke of the machine, 


out of place and always 


This is shown in 


the die in 
Kio, 10. 


Gages may readily be applied to these machines, as they 


holds 


position. 


may be held by the bolts that fasten the dies to the die 


blocks or made of thin material and struck down be 


tween the die and biock before the bolts are tightened up. 


PUNCHING 


The adaptation of multiple and gang punches and spa 


ing machine to car work has 


gradually cut out single 


punching, except for holes located in a manner impossible 














to reach otherwise. The most recent development is an 
electrically operated spacing machin The template is 
long strips of wood in which pins are driven, It is 
placed on the base of the machine such a manner 
~ 4" _ 
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f , 
DeraAlLs OF DTEs 
that the pins intercept a finger projecting trom the 
arriage, throwing the switch, wh Tops ts motion, 


and at the same time pushes the vag over the pul h. The 


switch is thrown in so the carriage moves again by an 


arrangement on the head of the machine, which hits it as 
the shaft turns. 

Two holes are pun hed at once and the machine is paar 
ticularly useful for punching the flanges of channels and 
angles. They are placed back to back and held by the 
clamps. 

Long Z-bars are usually punched 


two at a time in a 


spacing machine, and the punches so arranged that both 


flanges can be done at one setting up. Short Z-bar 
for the superstructure are handled to a gang punch and 
all the holes in one flange punched at once. The widt! 
of the machine is greater than the length of the Z-bars, 
and it is sometimes possible to arrange the punches for 
the holes in the web also, when the flange holes are not 


Tn this case 
and one handling of the material. 


too close tovether. the punching is com 
pleted with two blows 


The jar on the machine is greatly cut down by using 
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punches of different lengths, so that they do not all hit 
together. Three different lengths distributed equally 
along the machine in sets are enough to accomplish this 

The web plates for the fish-belly type of center sills, 
sides of coal cars, ete., are handled on a multiple punch, 
and the spacing longitudinally is governed by the operator 
who controls the distance the table travels by means of 
the spacing device. The spacing across the plate is taken 
care of by the arrangement of the punches on the machine 
head, the various gags being thrown in as required, As 
will readily be seen, this arrangement is not satisfactory 
for holes so close in line that the distance between their 
centers is less than the diameter of the punch post, as ts 
the case on the bevel cut of one of these webs. 

When the holes are too irregular to get with the ordi- 
nary punch and die blocks, these are taken off the ma- 
chine and an attachment put on so the punches and dies 


can be moved together backward and 


Po ag 


ATG" Tail 


forward across the machine at- the 
This: attach- 


ment is controlled by a handwheel 


will of the operator. 


on a telescoping shaft to which is 
fastened two small pinions which 
move the racks that the punches and 
dies are fastened to. Several punches 





may be attached to take care of the 
different sizes of holes, and a com- 
plete unit mounted on each side of 
the machine so that two sills can be 








punched at the same time. . 
Fitted down between ‘: 
guides of machine 

to keep from moving 


Though single punching is inac- 
curate, slow, and expensive under 


usual conditions there are places —_— 


where it is necessary to he able to 
punch holes not possible to reach otherwise. Fig. 11 
shows a slot punch and die. 

Flat stock of any kind may be punched on a “profile 
punch” without any marking. The table is supported on 
rollers on the carriage so that it can move its own width 
in and out between the jaws of the machine, while the 
carriage moves back and forth across the face of the ma- 
chine one-half the length of the table. 

The table is divided in two equal parts. The template 
is clamped on one end and the pieces to be punched on 
the Opposite, in the same location. <A pin on the lever 
that throws the gag is in the same relative position to the 
template that the punch is to the work, and the action of 
sticking it into the holes in the template throws the gag 
and causes a corresponding hole to be punched in the plate. 

This arrangement has been made in two sizes—one for 
In the latter case the ma- 
chine used carries two sizes of punches, two pins are re- 


small pieces, one for large. 


quired and the templates are made to take care of the 
distance between the centers of the punches. 

The number of holes that can be punched per hour de- 
pend upon how many there may be in the work being done, 
as in some cases the number of pleces handled per thou- 
sand holes may greatly exceed other pieces in which more 


holes must be punched. 


Copper is said to be Japan's most important mineral 
product In 1913 the output was 3410 metric tons over the 
previous record of 61,471 tons in 1912, the values for the two 
years being $20,716,800 and $20,045,526, respectively The 
greater part of the ore mined in Japan is smelted at the 
mines, exports for 1912 and 1913 being less than $1000 
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Clamping Down Machines for 
Testing 
By Kk. V. ALLEY 


All of the machines made by the Armstrong-Blum 
Manufacturing Co., Chicago, IIL, are tested before they 
are shipped. The illustration shows a row of draw-cut 
hacksaws on the testing floor. A special type of clamp 
is used to fix the macnines solidly in place. A plate A 
is fastened to tie floor with lagscrews. The rear leg 
of the machine is set on this plate, with the pin B in one 
of the lagscrew slots. The wedge (’ serves to level, and 
the clamp PD, tightened by the nut /, to lock the machine 
securely, - The belt is next put on, and the machine is 
ready to run, 

By this plan the machine is located and clamped down 
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CLAMPING Down MACHINES For TESTING 


quickly, and no time is lost in fitting the belt or in lining 
the machine with the pulley on the lineshaft. 


Vanadium steel parts were used in 39 per cent., or in 491 
of the 1265 locomotives built in 1914. This is an increase of 
21 per cent. as compared with the corresponding ratio for 
1913. Considering only the heavier locomotives, those weigh- 
ing 225,000 lb. and over, the number using vanadium parts 
in 1914 was 60 per cent. of the total, which, compared with 
48 per cent. in 1913, ‘s an increase of 25 per cent 
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Pneumatic Devices of a Railroad 
Shop 


By Eruan VIAL 





n the shops of the Louisville & Nashville R.R., Louis- 
SY NOPSIS—Practically all of the spring-mak- ville, Ky., are a distinct and agreeable surprise. As 
ing machines used in this sho} are of the pneu- might In expected, the blacksmith and forge shop has 
matte type. Pneumatic bulldozers and smaller more of these devices than anv other ck vartment. but 
bending and riveting machines are also unusually they are in evidence everywhere. Some of the more in 
numerous, A special type of flue trimmer and a teresting machines used in the spr making department 
big tandem riveter have some uncommon features. will be described first. 
The small portable machines are handy for many A general view of the heating furnaces. forming tables 
jobs of bending and riveting and save the worl and quenching tanks of the spring-making department is 
men innumerable steps. shown in Fig. 1.) A pheumatic spring-testing machine 





s al the extreme ba a which w |]  deserl worl nh mor 


One always eXper ts to find pheumath devices ot son. ( etail later. Ihe Porn lables are not alr-op rated, but 
kind in a railroad shop, as old air cylinders and plenty of — these and the punch presses used for ane pun 
compressed air are usually available. However, the num ne the ends are the only machines used on this wor 


ber, range and quality of the machines operated by air that do not use air in some form, 
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Tic. 1. Spring-ForMING AND TEMPERING SECTION Fig. 2. Tre Lear-Formine Tarn 
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Fie. 3. Trimuine, PuncHING anp BanpiIna SEcTioNn Fie. 4. ASSeEwREING AND Banpina MacHines 
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Pia. 5. PNeumMaric Spring-Testing MACHINE 
one of 1 ormine ta ples Is shoOW!] ol al larger st ale 
in Mie. he The heated leaves are worked and bent by 
Lweeh the rolls | and B. ils shown. The rol] A Is COl- 


handwheel means of bevel years under- 


nected to a (" Wy 


neath the table, so that turning the handwheel causes the 


roll to revolve. The roll B is carried in a yoke and works 


in a slot in the table, and strong springs press it toward 


its mate. The rolls are separated or the tension regulated 


by pressing down ol the loot treadle DD. 


Tie PNeuMATIC Spring MAciines 


In Fig. 3 the combined shear and punch press used for 
trimming and punching the ends of the leaves is shown 
Just in front of this 
At the left is the spring-assem- 


in the background. will be seen 
the type of truck used. 
bling press, and in the left foreground the banding ma- 
These last 


scale in) Bie. }. 


chine. two machines are shown on a larger 
lail on the table A 
The air is turned 


A steel 


from the 


In assembling, a set of leaves is 
between the plunger Band the stop €. 
on and the leaves are pressed closely together. 
C-clamp is then applied, the air exhausted 


cylinder and the assembled set laid on the rack, as shown 


Fic. 6. Macnine ror Removinae BANDS 

at D. Next a hot band is slipped over the set of leaves, 
which is laid on the table 2 with the hot band between 
the stop # and the plungers @ and //. Suitable iron 
pieces from the pile J are then laid around the band 
and air is admitted to the cylinders J and KX. The plung- 
ers Instantly move in and compress the hot band around 
the leaves. The C-clamp is then removed and the set 
removed from the press. 

The testing machine shown in Fig. 5 is merely a spe- 
cial scale made in the shop for the purpose. The spring 
tested is laid between the uprights, with its ends 
These rest on a 
means of an 
As the air is admitted to 
the cylinder, the spring is pressed up against the end of 


to be 
resting on the pieces of plank A and B. 
raised or lowered by 


cross-piece which is 


air cylinder under the floor. 


the scale beam and the amount of spring tension is eas- 
A table of the strength required ot the 
(different sizes of springs shows the workman whether 


ily measured. 


or not the spring being tested measures up to the re- 
quirements. 

Old spring bands are removed in the machine shown 
One end of the spring is placed at A with the 
As the air is admitted to 


in Fig. 6. 
fork B on either side of it. 
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Fia, 7. 


Fivr-TrRIMMING MACHINE 
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Pia. 8. Two or tHe Bia BuLLpozers Pig. 9 Berupozer wirn Dn 

the cylinder (’, the band is forced off. It may be used pulls down the v ( rt lamps it at G 

again if desired, The lever His th mitted a amer / 
f is run into the end of the \ rl ona 
Pik Fucr Currers hinged lever at J. wh ma , trin 

Two thie-trimming machines are shown in Fig. 7. hh ming the first end of thy 

the one in the foreground the thue is laid in the V of th when trimnian 

small truck A with the end to be trimmed resting on 

the two rolls at B. As the lever ( is pulled, air is ad BULLDOZENS AND Riv 

mitted to the evlinder D and the thue is raised up to the In Fig. & are \ meun 

revolving cutter £, After the end is trimmed the flue Crs Most « ' . u 8 a" 

is pulled along to the right, the little truck riding easily rs (noth | 

on the ways. Air is next admitted to eylinder F, which dies for b Y the pi 
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A three-cylinder tandem riveter is shown in Fig. 10. 
This is used for brake beams, tie bars, tie plates, and 
As can easily be imagined, an unusual 


other work. 
amount of pressure is obtained with this arrangement. 
\nother riveter, shown in Fig. 11, is used almost ex- 


clusively for riveting drawbars. The small truck running 
on rails leading to the machine makes the handling of the 
this truck 


the 


heavy work comparatively easv. A feature of 


is the large number of iron rollers carried in frame. 
! 


These are arranged in four rows and allow the work to 


tvitt easily from side to side as desired. 
One of thr angle bent rs 1s 
a number of these set close 


Fig. 12. 
to the walls or in 


small shown in 
‘There are 


other convenient places throughout the shop. 
] 


The brake slioes made here are rernforced with twisted 


steel rods which are bent to the proper curve and in- 
serted in the molds for the shoes and the metal cast 
around them. The idea is that if the brake shoe should 
crack, the steel reinforcements will prevent the broken 


MACHINIST Vol. 42, No. 9 
of machinery and tools than efficiency. Volumes have been 
written on this subject by some of the brightest minds of 
the -entury, and great progress is being made by manu- 
facturers in standardizing their product to supply it at 
the lowest possible cost. Yet, strange to say, there are a 
vreat many buyers of tools who fail to take advantage of 
this standardization in making out their specifications. 
‘Take locomotive reamers for example. Upward of 75 
per cent. of tools made up 
They are carried in manufacturers’ stocks with two styles 


such have to be “special.” 
of shanks and two standard tapers, ;\y or 3%; in. per ft. of 
length, with flute lengths increasing by inches from 4 to 
10 in., inclusive, and by two inches from 10 to 16 in.; 
vet, specifications are frequently received for locomotive 
reamers that differ from stock reamers only in having the 
flute lengths the lengths 
listed. As the diameters of these tools are regularly meas- 
ured at the small end, 
ditional length means only that much unused flute at the 


somewhere between two of 


and a half-inch more or less of ad- 











SMALL PorTABLE MACHINE 


parts from drepping down and perhaps derailine the 
car. The steel reinforcements, twisted and cut to length, 
are bent to the required curve in the machine shown im 
hig. 13. 
nace used to heat them previous to bending is 
at the left. 

Portable benders and riveters are used for various jobs 
One ol shown 


way it 


Some of the pieces are shown at A, and the fur 
shown 


in several of the departments. these is 
in Fie. 14. Mounted in this 


Where it is needed when coupled to the air supply. An- 


can be run any 
This one Is more 
fitted for 


frame made as shown, special 


other portable type is shown in Fig. 15. 


bulldozer order, though it is shown 
riveting work. With the 


bending forms may be easily used with the machine in 


on the 


a horizontal position. 


Special Instead of Standard 


Tool Specifications 


By S. H. Cox* 


There is probably no question under discussion at the 
present time of more vital interest to users and buyers 


*Assistant general manager, Cleveland Twist Drill Co., 


Cleveland, Ohio 
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Fig. 15. ANoTHER Typr oF PorTABLE MACHINE 


shank end, the next longer stock reamer would answer the 
purpose just as well. In such cases there seems to exist 
a delusion that the slight saving in material in the shorter 
more than counterbalance the extra cost of 
Plainly, this is efficiency gone 


reamer will 
having it made up special. 
wrong! 

Another apparently trifling detail is the size of the 
square on the shank. To change this from standard di- 
mensions often involves making the reamer from a larger 
bar, and again the cost goes up to suit the seemingly ill- 
considered whim of the buyer. The same is true of the 
collar placed below the square on the shank to prevent the 
wrench slipping down on the fluted part of the tool. A 
sixteenth of an inch more or less at this point Is obviously 
of trifling importance; yet an astonishing number of these 
reamers have to be turned out of extra large size steel, on 
special orders and at an increased cost, to meet the no- 
tions of some designer who has never viewed the matter 
from this angle. 

These are but a few examples taken at random; yet 
they would seem to indicate that if more attention were 
paid by tool buyers and designers to these apparently un- 
important details, they would have less cause to decry 
“the cost of high living.” 
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Building Gasoline Railway Cars 
and Locomotives 


EDITORLAI 





SYNOPSIS—In spite of the qrowing use of the 
electric motor in railway work, the gasoline motor- 
driven railway car has found its place, and even 
the locomotive of the Sd) ¢ type Ls coming into USé 
on Western railways. Some of the shop methods 
which have made it possibl lo produce these ata 
These 


the use of milling fixtures, the machining of radial 


fair price are of general interest. include 
clutch teeth on a shaper, the slotting of a spiral 
hex hole on a miller, and the making of a novel 


form of boring bars and tans with inserted cutters. 





Local conditions on Western railways have brought out 
problems peculiar to themselves. Some of these have di 
veloped the use of independent-motor cars on branches 
used as feeders for the main This 
brought about the development of the internal-combustion 


line. service has 


locomotives, using gasoline as a fuel in most cases, by 
the McKeen Motor Car Co., Neb. This began 


as a combined motor and passenger car; quite a number 


Omaha, 


of these are now in use in various sections of the country. 
The latest development is the locomotive (see Fig. 1) 
for freight service or for hauling small trains. 

The motive-power plant is the same in both cases, al- 
though the mounting is somewhat different, as can be seen 
in Fig. 2. 
by means of the 


The motor has SIX evil ders and is reversible 


lever in the center, which throws the 


valve and magneto timing into correct position for run- 
ning backward. This also controls the speed reduction, 


or gear box, a two-speed change being used. 


CORRESPONDENCE 


hese from three 


and the 300-hp. are 11x15 in. 


to four miles per gallon ol vasc 


average 
ne. The 70-ft. car wit! 
the 200-hp. motor weighs about 74,000 Tb., of whic! 
29,000 lb. is on the drivers, the front, or driving, tru 
This car 8l,-ft. bag 


page compartment seats 83 people, or 105 people without 


alone weighing 27.700 Ib. with al 
The gasoline locomotive shown is 300 hp., 


weighs 66,000 lb., and has a tractive effort of 12,000 Ib 


the baggage. 
The evlinders are bored three at a time In a special 


The six-throw erankshafts are 


horizontal machine. 
turned on a Tindel-Morris lathe. 


Tut 


The camshaft is about 8 ft. 


CAMBHAF' 
long and consists of a round 


shaft, splined at intervals, on which the various cams are 





ee ol, 








ASSEMBLING THE Morors 








Co, 


RVs 








Fig. 1. McKEEN GasoLine Locomorivi 


A general idea of the way in which the motors are put 


together may be had from Fig. 3. Though this shows the 
older type of motor, the accepted method of assembling is 
about the same in both cases. 

These motors are made in two sizes, both having six 


cylinders. The 200-hp. motors have 10x12-in. evlinders 








J 


Fic. 2. Tue Power PLant with TrveKs 


fastened. ‘These camshafts are splined in an engine lathe 


{ ] ] 


by means of the special m ne device shown in Fig. 5. 


This is simply an air drill, fitted with a bevel-gear box 
and vertical arbor for the milling cutter, the whole being 
fastened to the lathe carriage. This fixture includes the 


support for the shaft and the strap which carries the air 
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drill; the screw center at the outer end holds it firmly 
in place while at work. 

Fig. 
plete and the lower one with part of the cams in place 
This is 


built up by slipping cams, distance sleeves, and bearings 


t shows two of the camshafts, the upper one com 
and part on the bench in front of the shaft. 
over the splined shaft in their proper order. The bronze 
trunnion in the center is for shifting the camshaft for 
reversing, the double cams allowing this to be done. 

the the right b 
means of the hexagon end. (This form of drive is adopted 
The 


worm-operated plate 


The camshaft is driven. by gear at by 


including the main clutch.) 
the 


on nearly everything, 
method of final adjustment by 
on the side of the gear can he plainly SeCTL. 
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the clamp C is loosened and the work turned to « new 
tooth and again clamped. 
the teeth in the sliding-clutch member. 

It will be noted that the teeth are slightly undercut. 
This obviates all tendency to disengage by forcing apart 
under load. 


The same device is used to cut 


Mituinc Curvep Siots 


The milling of curved slots in the ends of rocker arms 
(see Fig. 7) is accomplished in an easy and simple man- 
A and milled 


ner. These rocker arms, as shown rough at 


out at B, are mounted on the stud C in the angle-plate 
D and clamped fairly tight against it. 
then 


The table feed is 


thrown in, the lower end of the rocker striking 











Fia. 4. 











CUTTING THE CAMSHAFT 

A particularly interesting job is the planing or shaping 
of the teeth in one part of the sliding clutch, known as 
the and Fig. 6. Both this and 
the clutch the side are steel 
castings, the latter sliding on a hexagon shaft. 

The teeth are laid out from the template shown and 


“octoroon, shown In 


sliding member shown at 


are planed to scribed lines by means of the down feed 
of the tool and the rotating motion imparted to the blank 
by the crank-handled screw A, which works in the turn 
buckle as in a nut. In order that the teeth 
it is necessary to set the fixture off to one side and to fol- 
the scribed The gage block B is used 

After one tooth is finished 


be radial, 


low lines closely. 


to test all teeth after planing. 














Fic. 6. PLANING A Crown PINION 
against the stud F and swinging to get the proper arc. 
The three cutters mill the sides and also the round-bot- 


tomed slot in the center. 


SLOTTING ON A MILLER 


An interesting slotting job on a miller is shown in Fig. 
8. To have the magneto time the spark correctly for run- 
ning backward, it is necessary to change the relation of 
the armature and the fields. This is done by the spiral 
hex shaft shown being milled at A by means of the spiral 
head. 

With the spiral head geared for the same spiral, the 


sleeve B, which fits over the hex shaft A, is slotted. Start- 
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Fig. ?. MILLING A CURVED SLOo' Fic. 8. SLOTTING A SPIRAI 


ing with a round hole, the sle« s fastened to the sp 
of the spiral head as at C. with the outer end in. the = 
bushing J) held by the support / es ee ae 
hel - «al {| tatypes \\ i 

The overrun carries the slotting tool F in the tool bil It = 
holder G, and by traversing the table, the tool cuts a fore hieh-speed steel bars 
flat in the hole as the piece turns with the spiral head shown was worked out as ; 
While not a manufacturing proposition, it is well wort cen so satisfactory that 
noting as an ingenious and fairly rapid method of hand ack to solid bars a 
ling a difficult job. Two of the bars are W 











Fic. 9. INtrerestinc Bortnc Bars anp Taps 
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are slotted in the usual way, except that the slots cross at 
right angles and one slot is made enough longer than the 
other to hold a key as shown. 

The novelty is in the cutters which are fitted together 
to form a cross, as can be seen at C and PD. By making 
a small fillet in the corners of the slot, the tendency to 
crack has been avoided and it is an easy matter to fit 
them together. The first cutter is put through the short 
slot in the bar with its slot toward the back. Then 
the other cutter is put through the long slot, dropping 
over the first cutter, and the key is driven in. This 
holds both of the cutters firmly and always locates them 
in the same place, the fit of the bar being supplemented 
by the angles on the projections on the cutters them- 
selves. 

The bar / has three sets of slots and is used for both 
horing and tapping cutters, these being shown at F, @ and 
HT. The boring cutters are first put into place, and after 
the piece is bored, are replaced ny the proper tapping cut- 
ters. This method, as with all inserted-tooth cutters, al- 
lows high-speed steel to be used at a comparatively low 
cost. 


.. 


The Manufacture of Stay-Bolt 
Taps 
By E. A. Dixt 


Stay-bolt taps are made in the toolroom of a concern 
manufacturing locomotive boilers and are for use only in 
their own shops. The number manufactured varies with 
the amount of work going through the various boiler 
shops. To give an idea of the quantity, it may be men- 
tioned that during the month of October there were is- 
sued from the stockroom 82 stay-bolt taps of all sizes. 

Sanderson steel, from | to 1.20 per cent carbon, is used. 


i 


The taps vary in diameter from 7% to 14 in. and in 
length from 24 to 27 in., and all taps are threaded 12 


threads per inch. For example, take a 1-in. tap 27 
in. long: The annealed bar steel, ;'g in. larger in diam- 
eter than the tap, is cut to length and centered. 
The reamer part of the tap is 844 in. long by 7g in. diame 
ter; the taper part of the thread 51% in. long and the cyl 
indrical part 3Y% in.; the shank is % in. diameter by 914 
Hh. long. 

The work is ground direct from the bar stock in a Nor- 
ton cylindrical grinder to the sizes given, with the excep 
tion of the evlindrical part of the thread, which is ground 
0.0025 in. over-size. The time for grinding is approxi 
mately 244 hours. Formerly, these taps were turned in 
from 3 to 31, hours. 

Threading is done on a Hendey-Norton 16-in. lathe, 
using a Rivett-Dock threading tool. The time varies, of 
course, with the condition of the steel. The average time 
is about 65 min. per tap. The taps are fluted three at a 
time in a multiple fixture. Six flutes, as a rule, are put 
in each tap. The average fluting time per tap is about 
one hour. The square is milled with straddle cutters. 
The relief is filed by hand and takes about 20 min. per 
tap. 

HARDENING 

The hardener handles the taps one at a time. The 
heating is done in a lead bath. Before hardening, the 
taps are dipped in strong brine, which is allowed to dry 


on them; this prevents the lead sticking to the teeth. 
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The tap to be heated is held vertically in the lead by a 
pair of tongs; it is heated to about 1475 deg. F. As is 
usual with lead pots, the temperature at the bottom is 
somewhat higher than at the top, so from time to time 
during the heating, the hardener removes the tap from the 
lead and cools the end (which is higher in temperature 
than the body) in a 500-proof crude-oil bath. When 
that part of the tap which is to be hardened is uniformly 
heated from end to end, the tap is removed from the lead 
and plunged vertically into brine at a temperature of 
about 70 deg. F. The operator gives the tap a backward 
and forward rotary motion on its axis and revolves it slow- 
lv in a circle 3 or 4 in. in diameter until it reaches ap- 
proximately the temperature of the brine. 

At one side of the hardening room is an old speed lathe 
of about 12-in. swing, without any belt, but with carriage 
and cross-feed to the tool post. The tool post is guarded 
by a piece of Yg-in. sheet copper. After hardening the 
tap is placed between centers and spun by hand to ascer- 
tain whether it is straight, and the high side (if any) is 
chalked. It is then held in gas-heated oven, the operator 
removing it from time to time and dropping a drop of 
water here and there in one of the flutes. When just 
hot enough to cause the water to boil, the tap—if badly 
sprung—is roughly straightened by being placed on a 
wooden block and struck with a piece of wood or a lead 
hammer. It is then quickly placed between centers, 
twirled, and the high side chalked again. The high side 
is then brought to the front of the lathe and the copper- 
shod tool post forced over by the cross-feed screw, hending 
the tap and bringing it true. Considerable skill is re- 
quired for this, and the necessary ability to force the tap 
over is obtainable by experience only. 

The square end is next hardened by heating in lead and 
quenching in brine. The taps are finally drawn in an 
oil bath at 400 deg. F. Individual taps made in this way 
have tapped nearly 1500 holes, and the average will fin- 


ish about 900 holes. 


° e ve 
A Core-Venting Wire 
By A. E. HoLapay 
The illustration shows a core-venting wire, which, al 
though very simple, has saved many dollars during the 
past year. 
The taper collar A is adjustable to suit any length 
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Core late 


CoRE-VENTING WIRE 


of core box. The wire is used in the ordinary manner. 
After the core is rammed up, the wire is inserted up to the 
point B, which leaves a large opening at one end of the 
vent. This end is placed against the drying plate, and 


no amount of handling will close it. 
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Formulas for Forced and Shrunk 


Fits 


LEWIS J ENKINS* 


By A. 











~ The more accurate formulas are derived by introdue- 
SY NOPSIS—An important step toward the math- ing experimentally determined factors in a rational fun- 
ematical solution of the press problem. T damental formula. 
author Haas laken account of ‘ results of past aL The first publishes inalVSIS oO © stresses produced im 
vestigations, and data obtained from carefully plugs and rings due to forced fits and of the force required 
recorded tests and hundreds of fits made in shops. to press plugs into rings was mv article which appeared 
lle has derived ¢ mprrical formulas for steel pre ssed ] noimeery Vews. \lar 17 holo Some of these for 
into cast tron, steel into steel, cast tron into cast mulas are also viven in Kent's Pocket Rook.” These 
iron, and cast tron into steel. These check wit same formulas were published lates Vachin April, 





W. LL. 


Cathcart: in Kngineering (London), Au 


fhe shop records, LOTT. by 
11, 1911. by Prof. A. Morley a Transactions, Amer 
Che considerations entering Into the design of a forced, an Society of Mechanical Engineers, April ize. b 
or press, fit are the allowance, the stresses produced, and — ])r. Sanford A. Moss 
. nae: wn = _——e ee — mM 
the pressure required to force the plug into the ring The fundamental equations deriv Vv me a pub 
For a given diameter of plug, thickness of ring and length shed in the above mentioned issue of Engineeriy Vews 


pressure required 


the 





of fitted surface, the stresses and are 
depend upon the allowance. If the allowance is too small KS 
. . . . 4 \ 
the fit will not form a secure connection: and if it is too She », per sein. (1) 
great the pressure required may run beyond the capacity A + y ) 
of the hydraulic or other press used to force the plug 
into the ring, or the stresses produced may become ex <P fh, , 
ms ' hy 
3.0, | yj (A +4 
y) ih; 
a. 
> s Mquivalent t t! t ‘ 
5 hub in pound per juare ! 
n Sli Equivalent hoop str t the i 
as 2 shaft or plus vl ! s mn to the init 
|. normal pressure betwee the surface fitte 
. ' i pounds per square ! 
val J 
re \illowance per j oO j nete? 
ms j Total allowans i ine! 
— 1.0 \ l’oisson's ratio t | nater 
S al ro isson sS ratio 1 ? 1 iter 
ae I Modulus of elast ty for plug materia 
0.6 | Modulus of elasticit r ring mater 
0 Ix Ratio of the hoe tt t! ! o the 
f f 
' pr ' rfaces - 
| p 
» » ( | \la {, scdl These ormiula the form wiblished 
| > OT Tr 
. —— 2 1\ Professor Mork Vin computing thre coethecrent ol ir 
Fig. 1. VAturs or A Given py THe Various 0 nit normal pressure and the tangential hoop 
FoRMUI \s FOR CYLINDI is mT rs ~ oT ann forced anil sliru f~ ana mu rishi! lis 
esulis in the November, 1913, issue of the Journal of 
cessive and thereby decrease the effective strengths of the the American Society of Mechanical Engineers and iv 
pieces fitted. e American Macuinist, Vol. 39. page 941. These 
kor engine Work It Is the practice Of some to Use an al ormulas were written as follow 
lowance that will require about 10 tons per in. ol diana J 
ter to force the plug into the ring. N) / 
Most formulas and rules for allowances are based upon f, , 
| / /, A / 
the diameter and are apparently independent of the to | 
— ’ } / i, hi FE’. 
stresses produced and the pressure required, Phis necessi 
tates a formula or rule for each class of work per sq >) 
The proper allowance for a given case should depend J 
upon the stresses produced and sometimes on thy pressure j) i; : (4 
° ) j UP aL : 
required, and to find their relations, theoretical formu Me . 
las based upon Lamé’s theory for stresses in thick cyl mE m Ei, 
ders have been used. This theory assumes Hooke’s law, 
. where 
which is not true for cast iron, the material used mor Unit tangential hoop stress at the inside of the ring 
than any other in making forced fits. in pounds per squat cl 
. p 1 tr il « nor pressur bet we the surfaces 
*Associate Professor Mechanical Engineering, University in pounds per square inch 
R Outside radius of the hub or rin n inches 


of Cincinnati 








Rz Inside radius of the hub or ring in inches; 
J Total allowance in inches; 
D Diameter of the plug or shaft in inches; 


l 
Poisson's ratio for plug material; 
m 
I . 
Poisson's ratio for the ring material. 
m 
The identity of formulas (1) and (3); and (2) and 


(+) are easily proven by substituting the following values 


in formulas (3) and (4): 
ke R? +R? | J 
1= —; 9 °Y¥=—; z= ° 
Re R32 =* — Ss m,” Dp 
B Ei; £, =£, 
The pressure in pounds required to force a plug into 
a ring Is 
P = prdlLw (5) 
where 
P Pressure in pounds; 
p Unit normal pressure between the surfaces in pounds 
per square inch; 
d Diameter of the plug in inches; 
L Length of fit in inches; 
w Coefficient of friction. 
The pressure in tons required to force a plug into a 
ring Is 
Pp’ prd L w (6) 
= - . ‘) 
2000 
from which 
» ” 
200 F ™ 
w (7) 


prdL 


This is the formula used by MacGill in computing the 
values for the coefticient of friction. To find the value 
of p he substituted in equation (4) the value of ft. deter- 
mined from equation (3). This operation is rendered 


much shorter by using the form 


J ht 
2D EB , R? - R?2 _ St 
i m l 1 l Jt R,* ea Rk? A (8) 
mE m,£, 
where 
: R2+ kh? 
ale eee 


VALUES oF K 


Since K is the ratio of the tangential hoop stress to 
the unit normal internal pressure on the ring, it is also 
an expression for the theory of the stress relations in the 
ring and may be found for any of the theories used in de- 
riving the various formulas for stresses in cylinders. 

The values of A’ for some of the formulas used in de- 
cylinders subjected to internal pressure are as 


T\? D\? 
(V+ ;) +1 (7) +! 
R?+r? r d 


sloning 
follows: 


K f ea te 73 = a 
Pea -* G 
(Lamé) (9) 
D ) 1 
i = —~+1= (Barlow) (10) 
D—d T7 ( 
| D 
K = _ = 7 7 | (Thin Cylinder) (11) 
d 
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1 es, 


T rea ) 
loge t -s loge (7) 
where 


f = Tangential 
square inch; 

Pp Unit 
square inch; 

R Outside radius of the ring in inches; 

r Inside radius of ring or radius of plug in inches; 

D Outside diameter of the ring in inches; 

d Diameter of the plug in inches; 

ie Thickness of the ring in inches. 

The fundamental formulas (1) and (2) for f and » 
take into consideration the effect of the radial compres- 
sion, and by using the value of A’ for the Lamé theory, 
result in the adaption of the Brienie theory as applied 
to thick cylinders. Morley, Cathcart and I used the 
Lameé value of A, and by so doing we really applied the 
Brienie analysis as given in Merriman’s “Mechanics of 
Materials.” 

The Clavarino 
tudinal stress due to the pressure acting against the ends 


Koa (Brix) (12) 





hoop stress in thé ring in pounds per 


pressure between the surfaces im pounds per 


formula considers the effect of longi- 























46 twaese tussar ‘seme te 
44t | | = 
4.2 t 
40 =e | = = 
2 | | 
38 } i +11 
36 = | = a = 
| | | | | 
34 4 + + a 
| 
39 +— — 
“ ve rT. 
+ 30 , + $——4 t $— ft 
| | 
” ?BI— +—-—++ = 5 ; * +——+— + 
~ 28 = a | 
5S 2 } | |} | | | 
a: c.o + —-+ 4 4+ + alipe + —p———+- 
S | | | | | | 
> oer iit i it i i i |} | 
& | 
rat-% 
22F # = a 
2.0+——++ 2s, + + — 
< 
1.6 % —+—- 
1.oh— & . 
F Te 
l2r—- 
1.05 5h ORDA AD 4? 44 3B 
12 14 Lo 18 20 22 24 26 28 30 32 34 36 35 40 


Values of 
dD 


IN TERMS OF 


Fic. 2. A 
of a closed cylinder. There is no imposed longitudinal 
stress in a shrunk fit and the longitudinal stress in a 
forced fit is combined shear and compression caused by 
the frictional resistance offered in forcing the plug into 
the ring, and this is so small compared with the other 
stresses that it is quite negligible. Hence, the Clavarino 
formula as applied to cylinders with closed ends is ap- 
parently not applicable to forced and shrunk fits. 

Dr. Sanford A. Moss proposed the “*maximum-shear™ 
theory for stresses in cylinders subjected to internal pres 
(Transactions, American Society of Mechanical 
Vol. 34, p. 317), and deduced the formula 

p_* T T 
f a | d 


sure 


Engineers, 


from which 


(13) 


7 + 0.5 


The “maximum-shear” theory was rendered popular 
through Guest, who made some experiments on thin soft- 
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tubes. It is by no means applicable to cast iron 
brittle 
The conditions under which this theory 


steel 


or other materials, such as high-carbon steels. 


may be applied 
are discussed in Engineering (London), Nov. 12, 1909. 


The curves in Fig. 1 show the relation between A 


r . , = 
and 7 for the various theories. They are also conven 
> » , r 
lent for finding the values of A when the value of 


a graphical conception of how A 
Doctor Moss’ 


theory as representing an extreme, and perhaps an ab 


is known: and give 


differs for the various theories. They show 


surd, condition, as compared with the others, 


, r 
It is seen from Fig. 1 that between the limits of , O.S 


and 2, that the Lamé theory is closely approximated 


7’ 


by the straight line 
, 
A 0.93 — O.75 (14 
i + 
D 


In many cases it is more convenient to use thar 


this reason some curves showing the re lation 


Dp 
and are 
d 


and for 


tween A viven in Fig. 2. 


Pittsburgh. and Professor Good 


Kkngland, have studied the various theories from 


Professor Stewart, of 
man, ol 


2000 —— 





r 
— 
+ ga 
on PLS wa 
ti ell — 
= ony ’ —Z 
NC pe i 
¢\ asl wt 
Rasa 4 i 
,- sn * A 
~~ \aont og | 
gin 
oe a > -" = 
; : 2 
yur d 
‘) 
Ine Vantcres o¢ VW Courarnep wrru 
‘i 
thre <taiidpomt o <TTresses d} 1 ‘ | adders, aly nmol 
| 4 ’ . 
recolnimena Barlow’s rormuila prererenc to al 
f) 
other. This suggests the use of A nstead o 


1) / 
Rk T Rh 


1 ] } j " 
+ In the formulas for boree Is. but the fact that 
Rk, R2 
the Barlow theory has been proven the most accurate to 


use in designing hydraulic evlinders with solid ends do 
not necessarily justify its application to the determinatior 
shunk fits. 


of stresses in forced or 


Reliable 


Various materials are 


data on the determinatio this constant tor 


vreatly needed ¢ although the effect 


of using slightly different values this particular cas 
Ix practically negligible. 
ViacGill used 0.25 ior both Ta nha cast trol Cat! 


I assumed 


Moss sug 


steel. 
Lon tor 


cart used 0.25 for cast tron and |. for 


0.25 for cast iron and 0.3 for steel. 


gests O03 fol steel. 


7 
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r 


The fact that The valu ol Kk hor cas root s hota col 
stant 
value of EF for cast iron 


] 


1 expressed by the equation 


introduced a consid rable error un thy result The 


Varies with the stress and may 


; ( 

where 

‘ ‘¢ int tai ‘ 

f L'nit stress 

! Constant 

The values of C and » ary wit the different grade 
if iron and apparently there are no data or results of tests 
from which they may be determined | American trons 


e\periments ol (serimal rons 


Ey > > . 
rows ral is 


It is Common practice assume / 15.000.000 for 


ast iron According to the above equatiol / 1.000, 
OOO. whet ps0. # 14.000.000 when / SOU 
and # 13.500.000 when / 6500 

In view of these results the valu 14,000,000 is mor 


accurate than 15,000,000, because the stress in a cast-1ro1 
hub should not exceed 1000 Ib. per sq ut it is not 
snown whether the above formula ma rT urately i}) 
ied to American trons. It is at least safe t sume that 
i 15.000.000 for cast trot 
It isa well established fact that the t ess and rate 
of cooling affects the strength o stir t ix quite 
reasonable to suppose the coeflicrent of elastieit l also 
itTected 
The value of # 29 QOO.000 or 380.000.0000 Is veneral 
accepted for steel. and 25.000.000) {i rou t iro 
Van OF CORFFICLES oF Fierro. 
ui alues rar Tin coethen 1 ati ! vil 
bricant, condition ol tiv tte sturlaces vrncd thee 
cal properties of the materia ‘ I Tress 
ist ol ubs «clue. te ol tt er 
‘ I to Thiake Thee | l ir nee | om 
I 1 ( \) ey ! i ress Tweet 
ria would appare ( 
ta rrobabl iu ora tl ( 
aiue 
e Variat of pres tr int 
i iM ! eut is | { (Ila ( Ila is ) 
i t ‘ tant ( 
te ! 1 t te re 1 equired 
ita fron { | e of 
Lilie ( 
In MaceG lata the rom O.O74 


ese Values are fe { t { iF 

\ 28 to low (except \i tmneter ob thy 

) the th Hess © Tih { I ! ‘ | 

own ‘ tive hnatertia ‘ vlun 

" (es rom O20” ft () NI ] | only 

] - 1 il ! whe! 

tling with accurate data Inu 

} Ox ere tive I rruibist l 

oulder. the final pressure rea i r thar 
at equired to make thr t we werent 
e the effect of mmereas t « tio 

Another noticeable feature Mac data 

s the fact that as the diamete rease thre illowane 
per inch of diameter are st aller I isces f ne 
pressure. The coeflicrent of frietion s f nd to 


} 
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crease as the normal pressure decreases, There is ap- 
parently no reason for this; but in No, 126, w 0.074 
and p 2145, and in Now 138, w O34 and p 
795, which is quite opposite to what might be expected. 

By plotting the values of w and p given in MacGall’s 
data for cast-iron hubs on steel shafts, there was found a 
wide variation, although there seems to be some such 
relation as pu 100. If the coetlicient of friction Is in- 
dependent of the diameter, this indicates that it varies 
inversely as the normal pressure, 

This suggests a possible error in the formulas used or 
that the data is not accurate. 

The coetticient of friction prod te ing the torsional re 
sistance of the fit is probably about three times as great 
as that producing the resistance parallel to the axis, on 


account of the abrasion of the surfaces. 


THEORETICAL FORMULAS FoR f, p AND P’ 


Equations (1) and (2) are of no practical value, un- 
less proper values for the physical constants are substi 
tuted. In view of the existing knowledge of these con 
stants, the following values may be substituted : 

Dy 15,000,000 for cast iron and 30,000,000 for steel 
and y 0.25 for cast iron and 0.3 for steel. 

Substituting these values in equations (1), (2) and (5) 
vives 
For Cast-Tron llub on a Steel Shafl 


LS ,000 000 


/ lh wer oN? a} - (16) 
0.6 / / / ‘i ’ 
1+... 
A 
L5,004,000 2 ; ; 
, 1, per sq.an, (ii) 
P 06+ A / qe? 
15.000,000 z-d Laur 93.562 J La 
aa — = . /0nS (1S) 
2000 (A + 0.6) A + 0.6 
lor Nileel llubh on Ntleel Shafl 
BO LOO O00 2 
/ hy per sq.vu 19 
1 + : 
A 
BOLOOO OOH) 
)) = iD vy Nt ‘di ny 
/ | + A / / 
pr 23,562 J Lw (7.124 3 1 wv (21) 
° . * Oats S 
L+A l+A 
2 
Kor Nfleel lub on ¢ ast-Tron Nhafl 
SOLO OOO 2 : 
/ - O, per sq, (22) 
14 1.65 / / 
+ 
A 
SOLQOOLQ00 2 — ; 
») - “o. per sg.tH. (233) 
: Lvd + A f , 
ay £7,124 7S Lee n 
= - — = fous (2 1) 
Los + A 
For Cast-lTron Ilauh on Cast-Tron Shaft 
: L5,000 000 2 : a 
/ = i Th. pe a Sq.tH. (25) 
l + -—, 
A 
15,000,000 2 i) _ - 
»= = » per sq.in. (Nh) 
/ i+ A / / 
23,562 JLw . 
"eg fons (27) 


1+ A 
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24. 268.000 | 


By substituting the value of # =, in equa- 
. jis 


tion (1) vives 
24.268 000 A: 
/ Th. per sq.th. (28) 


(O.25 + A) firs + (0.506 
ANALYSIS OF EXPERIMENTAL DATA 


The formulas for f, p and P” involve w and A, and it is 
necessary to assign values to these quantities to apply the 
formulas. The wide variation of the values given by 
the various formulas for A’ are shown in Figs. 1 and 2. 
The data given by MacGill shows a great variation in 
w when the value of A’ for Lamé’s theory is used; hence, 
to find satisfactory values for these functions it is neces- 
sary to resort to accurate experimental data. 

It is seen from equations (18), (21), (24) and (27 
that in any case the pressure in tons required to force 
a plug into a ring may be written 


- NIL ; 
f" = y = MIL (29) 
where 
zuwk 
a= 2000 
Q=06+ K,1+ K, ete. 
V r 
Y= —= 3 
rages (39) 


The value of M depends upon EF and K, and may be 
computed from experimental data; and since A is a fune- 


’ D : 
tion of —, the relation between M and 
( 


l 
law for K. 
The data used in determining the relation between M 


D 
- embodies the 
ad 


dD . . : : 
and 7 were obtained from the Lane & Bodlev Co.. the 
; 


Laidlaw-Dunn-Gordon Co. and from MaeGill’s data in 
the AMERICAN Macnuinist, Dee. 4, 1913. 
LANE & Bopiey’s Data 

The Lane & Bodley Co. has kept a record of its foreed 
and shrunk fits for a period extending over 20 years and 
comprising data on about 10,000 fits. The information 
contained in these data is as follows: 

The diameter of the end of the plug is measured twice, 
at 90 deg. apart, and the mean of these readings recorded 
as the “diameter of plug at end.” The diameter of the 
“plug at shoulder” is determined in the same way. The 
‘mean diameter of plug” is the mean of the two aver- 
ave diameters. The “mean diameter of hole” is deter- 
mined in the same way as the “mean diameter of plug.” 
The pressure readings recorded are “to enter.’ “at the 
half” and “maximum pressure.” The other entries are 
“nominal size of plug,” “name of piece,” “length of fit,” 
“date” “shop-order number,” “material of plug,” “ma- 
terial of hub” and “thickness of hub.” 

From the above readings the following are computed 
and recorded for each fit: ‘Diameter of plug less di- 
ameter of hole.” “difference per nominal im h of diame- 
ter.” “area of fitted surface” and “volume of fitted sur- 
face.’ These records include practically no data for steel 
hubs on steel shaft& and little for cast-iron hubs on cast- 
iron shafts; but it is probably the most complete, accu- 
rate and voluminous record in existence for cast-iron hubs 
fitted to steel shafts. 
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; 7 i onl 
In these records the ratio of varies from 


d 


and by plotting about 800 values of M—determined by 


D . ; 
equation (30)—against y it was plain that the relation 
f 
could be accurately expressed by the equation 
dD 
4. 0.3 
d 


M = 


0.00033 
/ 


(31) 


+ (00209 


It is also seen from these records that the 
length of tit. The 
far the plug had entered 
About 60 per cent. of the 
entries in this column are five tons and about 30° per 
cent but ; 
sistently twice the “pressure at half.” 


pressure Va 


ries directly as L, the “pressure to en 


ter” is indefinite as to how 


when the reading was taken. 


are 50° tons, the “maximum pressure” is con 


D 


lor cast-iron 


By plotting the values of WV against 


hubs on cast-iron shafts, the relation found ts 


» 2500 ae 
~ 1+ (9%) 


where A is the value given in equation (36), 


MacGinn’s Data 
All of the values of MW were plotted for MacGill’s data 
for cast-iron hubs on steel shafts. They showed a much 


greater variation than the values from the Lane & Bodley 


data and persisted in giving values twice as great. The 
: dD. 
relation between WV and j for these data is written 
D 
+ 0.5 
d . 
M=2 (33) 
0.00035 + O.00?209 
f 


There are only about 100 points tor these data, but they 
are quite sufficient to show that the pressure required for 
the Lane & Bodley 
difference suggests that different 


a given case is twice that 
data. This 
lubricants must have been used or that the surfaces were 
but the lubricant 
was linseed oil and white lead. 

Could it be possible that the pressures recorded in 
MacGill’s data are 1000 Ih. 
plotting MacGill’s data for steel hubs on steel shafts it Is 


given in 
marked 
in each case 


finished differently ; used 


for instead of tons? s\ 


seen to vary about 350 per cent., and no definite relation 


between M and ean be found. 


( 

LAIDLAW-DuNN-GorpDON Data 
One way of deciding the apparent discrepancy between 
the MacGill and Lane & Bodley sets of data for cast-iron 
hubs on steel shafts is to compare it with another set that 
This obtained the 
znd when it was plotted it 


accurate. Was from 
Laidlaw-Dunn-Gorden Co.. 


Was found to coin ide with the Lane & Bodley data with 


is known to be 


surprising accuracy, even though both were records taken 
crankshafts and 
steel 


from the sale class ol Work Crannpins, 


small amount of data on shalts 


piston rods. <A 
pressed into cranks made from steel castings was also 
obtained from this company, and when plotted showed 


that Lamé’s formula may be applied by passing Its curve 


D a 
through the point = = 2 and M 1550. 


d 


1.5 to 3.1, 
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By the Lamé theory A 1.66 when 7 = 2. and for 
a steel hub on a steel shaft, () A + 1 2.66. From 
equation (350) 
N 
M 
V 
and by substituting and solving 
V = YM 2.06 1550 $120 
Hence, 
$120) 
MV (34 


A +1 


the value of K being wiven bD\ 
The values of WV 
(54) are represented ny the curves in Fig. 3 


equation (°)), 


given by equations (31), (32) and 


EMPIRICAL FORMULAS 


By substituting in the theoretical formulas the em 
pirical values of A and W obtained from experimental! 
data, satisfactory formulas are obtained between the 


limits found in the data and for the class of work consid 


ered. 
0.085 for « ust 


By assuming 1 15,000,000 and 


iron, or hu 1,275,000, and substituting in 
sw 3.1416 & O.ORS 15,000,000 
A = 2000 
~OOO 2000 


Substituting i equation (30), the value of MV given in 
(31) and solving, 


oF 
N 2000 saad r 4.18 ee 
Vv = M = D ~ = D es (35) 
( » ( 
d = d r ‘ 
dD 
0.00033 + (.QO0209 
For a cast-iron hub on a steel shaft, 
DD 
O.06 1. 4.18 
gv = A + O.6 = D — 
~ O38 
d 
and 
0.06 D + J 
K = pD (36) 
ae 8 es | 
d ’ 
Cast-Iron Hus oN STEEL SHAFT 


The pressure in tons required to force a cast-iron hub 
and (31), 


on a steel shaft is, by equations (29) equal 


to 


p) ‘ 
( 4 03) IL 


P’ = M1 p 
OWS } O.O0P209 
100,000 (2” 4 O.3) 71 
—e tons (37) 
323 “ + WOU 


From equations (16) and (36), the stress in the ring 


or hub is 








3S | AMERICAN 


15,000,000 + 15.000,000 2 15,000,000 2 


Ot D ; 2D . 

| + K eos + O.18 ld + 3 
D Doo. 

0.06 5 1. 4 7 + 66.6 

lb. per syd. (338) 


The value of in the subdenominator is so small com- 
/ 


/ 

pared with 66.6 that it may be assumed equal to 2, and 
the error introduced will be small. Hence, the stress in 
i cast-iron hub pressed on a steel shaft Is 


15.000 000 2 102,900,000 2 

/ — - —_—_—_— 
D P D 

+ O.. i.16 + 

d d 


&G.S6 


(30) 





lb. pe Pr S7.th. 


STEEL Hus ON STEEL SUAFT 
The pressure necessary to force a steel hub on a steel 
shaft is, ly equations (29) and (34), equal to 
HO SL HO SL 
A +1 1) 


a ) 


P= MIL 


[)\* 
nonin t(j | 
= Dv? fons 
(a) 
1}\ equations (19) and (9) the stress produced In a 
steel ring when pressed on a steel shaft is 


: [/D\? 
30.000 000 2 aa deiceane |(7) + J 


/ _ = D > lh. per sgn. 


TK (7) 


\ 


(40) 


(41) 


Cast-Iron Hur on «a Cast-Iron Suart 


From equations (29), (32) and (36) the pressure re- 
quired to force a cast-iron bub on a cast-iron shaft is 
qual to 


FOO STL 9500 SL 


aa MIL _- = 
I+ A 0.06 Dia 
d ' 
D T 
1. .3 
d 
—P 
2350 J 1, + ().3} 
J / (1) ( 
—_ ONS ») 
= 7 10) (42) 
+ 4.05 
d 


From equations (25) and (36) the stress produced in 
t cast-iron hub when forced on a cast-iron shaft is 
15,000,000 2 L5,Q00 000 2 
dhaaias i ”D 
1+ 





k ; ] + O35 


14,100,000 (0.06 7 1 :) , 


D lb, per sq.in. (43) 


yrs 


Wm 


Vol. 
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Sreet Hus on Cast-Iron Suarr 

There are no data available for empirically determin- 
ing the pressures required and stresses produced when a 
steel hub is forced on a cast-iron shaft, but in view of the 
above results it is reasonable to assume that the value of 
A’ given by equation (36) and w = 0.085 are practically 
true for this condition. This gives from equations (29), 
(25) and (36) 


dD 
1190 ( j + 0.3) JIL 








Pp’ = — a tons (44) 
»)» Yu 
7 
and from equations (22) and (36) 
10,5: os 
O.S3BO.00) 16.6 
oO), o( 7 ee) 2 
f= D lb. per sq.m. (45) - 
+ 2.63 
d 


By assuming the value of the modulus of elasticity for 
cast iron equal to 15,000,000 and for steel equal to 30,- 
000,000, the corresponding values of w are equal to 0.085 
for cast iron on steel, 0.0875 for steel on steel and 0.109 
These formulas assume that 
because if this 


for cast iron on cast iron. 
wk constant, merely for convenience: 


Dp 


product actually varies with the ratio the correction 


for the accurate value of the factor J is made through the 
empirical value of A. 

ALIGNMENT CHARTS 

the alignment chart given in Fig. 


use of 


By the 


) 
the unit allowance for any ratio of and the allowable 
; ( 


working stress may be found. This chart solves equations 
(38), (41), (43) and (45). 

The chart given in Fig. 5 is for finding the pressure 
required to make a forced fit when the total allowance 


are known, This chart solves equations 


D 
d 
(37), (40), (42) and (44). 


TORSIONAL 


and ratio of 


RESISTANCE 


The torsional resistance of a forced or shrunk fit is 


, 
a wu . 
P= prd Lu'r = 2000 P’r — lb.-in. (46) 


“ 
is the coefficient of friction that resists relative 
rotation and w is the coefficient of friction that 
motion parallel to the aXis, as in pressing a plug into a 


where w’ 


resists 


ring, 
, 
“ 


By assuming 2.5 for forced fits and substituting 


in ( 16) 


T = 5000 P’ in. (47) 


Kquating this with the torsional resistance of a shaft gives 
5000 P’d — xd*q 
2 16 
Solving for the unit shear stress in the shaft when ring 
ix about to slip gives 
40,000 PP” 12,750 P’ 
7= =a? d? 


From this, a pressure of 10 tons per in. of diameter gives 


Ib. per sq.in. (48) 


127,500 


1 d 


) pe r syen. 
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Some Special Operations Used at 
-the Scranton Shops 


By Ropert Mawson 





nuts, as 4, their ends forcing the castings into position in 


SYNOPSIS These tools and methods are used the jig. The open sleeve C' on the bolt enables the casting 
on repair work for locomotives. The jig for drill- to be placed in and taken out of the jig. Four 43-in. 
ing the coal-gate hinges locates the rough castings holes, one in each setting, are drilled through the bush 
by straps which force and hold them in position ines D. 

during the machining operation. A milling fizr- When drilling the tire-forming tools, the jig shown in 
ture for machining the cotter-pin slots holds seven Figs. 2 and 2-A is used. This jig is made to drill two 
nuts, which are finished in three indexings of the tools, one of each hand. These are slid into the jig from 
tool. In the truing fixture used on crankpins, two the end A, and the stop strap B 1s placed in position. 
pins are machined at once, the tool being fed The screw ( is then tightened on the parts, which forces 
around and along the pin by means of gearing them against the’ locating screw D). Four ,%-in. holes, 
driven by motors on the machine. <A grinding fir- two in each tool, are then drilled, the tools being wuided 
ture for the cylinder head is also interesting, per- through the bushings F. . 


forming the work conveniently and cheaply. 
PLANING Cross-ITBAps 





Some of the operations and tools used at the im L.. X The fixture used when planing the valve-rod cross 
W. R.R. shops at Scranton, Penn., are of an interesting — leads is shown in Figs. 3 and 3-A. The fixture is located 
nature, by tongues and held to the machine table with bolts in 

The jig used for drilling coal-gate hinges is shown in the usual manner. The cross-heads—the fixture holds 


Figs. 1 and 1-A. It is designed to accommodate two of two—are located by their lower ends setting into pron kets 
each type. The drilling operation is performed from in the fixture. The screws A are then tightened, forcing 
the rough castings. These are located on each side by a back the casting into position, The sides and bottom of 


strap, as A. As these straps are drawn together by the the cross-heads are planed with the tool B, 


ae” | 

















Fie. 1. Dritt Jig ror Coat-Gate HInGes Fie. 2. Dritt Jia vor Tire-Forming Toons 
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Fie. 3. PiLaninc Vatve-Rop Cross-Heaps Fic. 4. Mintuina Fixture ror SiLots In Nvuts 
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Fig. 8. Minuine FIxture ror THE DIEs 
When milling the slots for the cotter pins in the 
knuckle pin nuts, the fixture shown in Figs. 4 and 4-A is 
This fixture holds seven nuts, which are located 
by the gage A. The nuts are placed in position, being 
located with a pin which fits into the top diameter of the 
The gage is next placed on the six nuts of the fix- 


used, 


thread. 
ture and the nuts are slid around on the locating pins 
until they occupy their correct relative positions, as shown. 
The clamps are then tightened, each holding two nuts 
securely. The cutters, which are ganged on the machine 
arbor at the correct distance, mill slots in the nuts. 




















Fia. 7. Drinp Jie 
ror Digs 


Dritt Jia ror BELL 
RINGER-CRANKS 


Fic. 5. 
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Fie. 9. Mrtuine THE Reverse-LEVER QUADRANT 


The upper part B of the fixture is then indexed around 
to the next position by means of a handle on the side, 
which controls a pin locating the correct position. The 
milling operation is thus repeated in all three indexing 
positions used to complete a set of seven nuts. 

The cutters are 5 in. in diameter and operate at 40 
r.p.m. with a feed of 0.03 in. The fix- 
ture is located by tongues and held to the machine table 


per revolution. 


with nuts in the usual manner. 
DrILLING BELL RINGER-CRANKS 
When drilling bell ringer-cranks, the jig shown in Figs, 
The rough casting is located by being 
jig. The cover A is then 


5 and 5-A is used. 
fitted into the contour of the 
fastened with the thumb-screw B. 

A ;*;-in. hole is machined at C, a 43-in. hole at D and a 
1y-in. hole through a bushing in the rear. The hole at D 
is tapped to suit 1 ,-1n. pipe with the piece removed from 
the jig. A novel feature of this jig is the handle, which 
is made of piping knurled at the end and fastened with 
screws to the jig body. 

The jig used for drilling bolt recutting dies, Fig. 6, is 
shown in Figs. 7 and 7-A. The steel, which has been 
machined to the correct length and width, is placed in 
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Fic. 10. Truinc Up CranKPINs 








Fic. 12. GriInDING THE CYLINDER Heaps 
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the jig at the end A. The latch PB is then swung over and 
fastened by the thumb-screw C. The thumb-screw PD is 
tightened on the die, forcing it into the jig. The thumb- 
screw # is also tightened to hold the die against the 
opposite wall of the jig. 

Two ;';-in. holes are then drilled through the bushings 
F. The plate carrying these bushings is then removed 
and the holes in the die are countersunk. 


MILLING THE Dtes 

When milling the ends of the dies, the fixture shown in 
Figs. 8 and 8-A is used. The fixture holds 32 dies, 16 
on each side. These are slid in from the top and rest 
on a locating surface. The nuts, as A, which bear on 
straps, are then tightened so that the straps force the dies 
downward and outward into position in the fixture. 

The 5-in. cutters B operating at 40 r.p.m. with a feed 
of 0.12 in. per revolution is used for performing the ma- 
chining operation. The fixture is located by tongues 
and held to the machine table with bolts. 

The method shown in Fig. 9 is used when milling the 
teeth on the reverse-lever quadrant. ‘This operation is 
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and nut shown. The handle // operates a clutch in the 
gear so that the tool may be machined. This operation 
may be controlled without stopping the motor. 

Two of these fixtures are used on the machine, one turn- 
ing each crankpin. With this method a pair of crank- 
pins can be finished completely in an average of four 
hours. The saving of this method over the former, where 
the crankpins were forced out, machined and then pressed 
back into position, often spoiling the pin by the removing 
of it when it was necessary to make a new one, can easily 
be seen. ‘The details of the fixture are shown in Fig. 11. 

GRINDING THE CYLINDER Heaps 

The method used to grind the cylinder heads is shown 
in Fig. 12. The lever A is attached to the cylinder head, 
as shown, and is fastened at B to the plunger of the pneu- 
matic pump C. This pump has a stroke of 10 inches 
and makes approximately 60 strokes per minute. 

Carborundum, No. 50 grain, is fed between the joint 
of the cylinder and head, and the pump is started. The 
head is held so that the joints are in contact with the bolt 
and strap D. The pump is allowed to operate about 214 























; — 
ifs sy 4. y 
YD | L "Bolt 7 <4 
j by i - aan 5" 
i i n | 5 Rad. 
! a" | ~ a = A 
— - *) x S ‘ Ww - * 
A |! i palin, ( 
< | 4 
Plow ens ooe 9” » ~\N | i | 
' > | ' ” , 
: -_ | Y « i2-- 
x - faa 
X.Y — ae ; 
| 3) at 
1 
| Y 
= &L | 
a 8 ww” e 3 ” 
L Square - 6= ~| L"Bolt 
ny -/27 =f 2 - Pee ed i 
* 4-13 Thread's : 00420, '35 lee £ 
” xPD.400" £D.350" %"Squar 
| 3 L UY. 7-1 -* kG equare 
OD) <5 2 | = 40 Teeth 003.70" . : 
— | ry 4 Saw Cut 
RK Sn tanec . na 
| x | tb maine presse %~/0 Threads 
¥ - ~ 
| | + > ie i 
| © ~ - ” 
2D62 








Fig. 11. Deratts or Crank-TuRNING FIXTURE 


performed on a 96-in. Gould and Eberhardt automatic 
gear cutter. Two of the quadrants are held in the fix- 
ture at A simultaneously, the screws shown being tight- 
ened to force and hold them in position. The fixture is 
counter-balanced at B so that a smooth cut may be ob- 
tained. Three 6-in. cutters are used. These operate at 
22.5 r.p.m. with a feed of 0.052 in. per revolution. 

One of the machined quadrants may be seen on the 
table in front of the cutters. With this method of ma- 
chining, six quadrants are completed in nine hours. 

The method used for truing up the crankpins is shown 
in Figs. 10 and 11. The wheels are held on the ma- 
chine centers as shown, the clamp A holding the wheel 
against vibration caused by the turning tool. The gear 
B, which is attached to the spindle, is driven by the 
motor (. This gear drives through the intermediate gear 
D to the gear £. This motion. drives the tool-post F 


around the crankpin. 
The tool @ is fed along the pin by means of the screw 


hours, and a good steam joint is thus obtained without 
much inconvenience or expense. 
% 

The behavior of metals and alloys when heated in a 
vacuum has been made the subject of considerable discussion 
during recent years. The object of this process is to secure 
a separation of the metal at a lower temperature than usual 
and to prevent loss by oxidation. The latest contribution to 
the subject is a paper presented to the Institute of Metals at 
Portsmouth, England, in which the authors gave interesting 
results of experiments to determine the effect of the per- 
centage of copper on the rate of the removal of zine from 
copper-zine alloys when suitably heated in vacuum. Their 
conclusions were as follows: Alloys containing upward of 40 
per cent. of copper can be separated quantitatively into their 
constituent metals, but when the copper content is less than 
40 per cent. some of the copper is volatilized with the zinc. 
Copper-zine alloys which contain a high percentage of zin 
are slightly more volatile than pure zine, and it is probable 
that one particular alloy will be found to have the lowest 
temperature of volatilization out of the whole series of alloys. 
Alloys containing a high percentage of copper require for 
complete separation of the zinc a degree of heat decidedly 
greater than for the volitilization of the separated zinc. 
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The Great Northern Shops at 
Hillyard 


“DITORIAI 





SY NOPSIS—A 


Wash - 


very com ple ie small S10 near 


which handles mountain locomo 


de TICeS that dig Iy) ha Sl i'¢ bine 


piston-rod work, 


Spokane, 
tive Ss. A 


and money in 


number oT 
aL making piston 


rings, in boiler work, frame slotting and general 


repairs, 





Wash... 


mountains, where double-headed passenger trains 


Cascack 


wind i 


Spokane, lies at the western side of the 


and out, traversing high spans over gorges and making 
semicircular dives through mountains in order to keep 
the maximum grade down to 2.2 per cent. But even 
this requires three big Mallett compounds on the freight 


troubles of the re 


Spokane—for 


it all woes to add to the 
Hillyard, 


when power is used as strenuously as this, it takes lots o 


trains, and 


pair shops at just outside of 


work to keep it up as it should 


The shop is different from. the 


transverse 


roomy and somewhat 


average in general layout. It is a shop, with 
a transfer table outside to place the locomotive on any 


the longitudinal which is 


Over the fi: 


desired track, instead of type 


perhaps the more common. st track is a heavy 
gantry crane designed to lift off its wheels any locomotive 
on the division and to replace it on trucks on which it can 
table and thence 


be run out to the transfer onto any 
repair track desired. 
These crosswise tracks impress one as belmng longer 


and for a_reason. They designed 


flues to he 
the doors and to have 


than usual, wer 


to allow the end without 


taken out of the front 


opening room tor the wheels on the 
track behind the 


removed, 


} 


locomotive. After th 
and 
behind the 


bye ll 


wheels have 


they are turned, when this has been fin 


ished, stationed 
to be put back into place. 


they are locomotive ready 


} ORRESPONDENCT 


This allows the straightening to 
without putting ar tra on 
than the weight of the rod and stra 


the voke | | 
which is held by a hus in at « 


the screw DP. The upper 


» CONSISTS oO 


} 


enou to admit the flat bar (. wl 
and very stiff in the direction « 

By placing nuts or small bh 
shown, a tremendous bending elTo 
bends or kinks easily taken out of 


is then in the lathe read for 
a large grinder, pi 
rolling 


ish al d also COMLPLesses th met 


as shown in Fig. 2.) This 


ood Wearthng suriace to the pa 


wine rolled to a finished surface 


lathe: this makes 


ives the rod a 


34) 
done in the lath 
athe centers, other 
tenn clamp. Tl 

wil end piece B 


reds thye ar C', and 


just wid 


s about TYgx6 in. 


} 
under The enas, 


is secured and any 


¢ piston rod, whi 


ror truing. 


rods are finished by 


ood fil 


O that it present i 

The rod shown 1 
ectly aft 1 rough 
Cl ood j indeed, 
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STRAIGHTENING A Piston Rop IN THE 


LATHE 


Fie. 1. 


This 
crane in the shop and avoids the necessity of an excessive 
shop. The 


only the 


arrangement makes the gantry the only heav\ 


ly heavy, long-span crane over the whole 


venera! crane has to be heavy enough to handle 
separate parts instead of the whole locomotive. 

There are several interesting piston-red kinks in this 
One is the clamp shown in Fig. 1. 


shop. straightening 


Fig. 2. PISTON 


ROLLING 


a] CFRINDING 


First of 
rounds the piston rod, the end o 
tool 


clamped in the block of 


| ro jee tio! 


C of the rolling-tool frame. 


Rops IN 


all there is a heavy forged 


‘ 





iE L 


ATHE INSTEAD 


yoke A which sur 
bent so as to 


This has a 


PMerini 


lathe. 


B owhich is notched to catch and hold the end 
This 


frame is made in 


two parts fastened together by a link at the back so as to 


be easily adjusted for different s 


f rods. The 


Lipoy I 
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ialf J) carries two glass-hard rollers and the lower half, 
one, each roller heing approximately 3 in. in diameter 


and 14-in. face. Each also has an oil pipe, as /, running 
to the center bearing. 
With this device around the rod, the lathe is started: 
the rollers forced down to their proper place by the nut F ; 
the feed thrown in; and the rollers forced over the rod, 


if to the 


compressing desired diameter and giving good 
satisfaction. 

Another piston-rod kink is the adoption of the helical 
tooth-milling cutter for cutting the keyway in the tapered 
end of the piston rod. This is shown in Fig. 3, together 
with the light but substantial support for the lower end, 
which forms a necessary part of the scheme. 

This is a Newton vertical miller, and two V-blocks are 
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The upper end of this clamps in the slotter tool head, 
while the lower tool-carrying part can be rotated by means 
of the worm and gear at A, Fig. 4, operated by the handle 
>. The tool holder at the lower end has the usual re- 
lieving mechanism for the return stroke. 

The method of supporting the outer end of the frame 
This 


consists primarily cf a substantial horse which is about 


during the slotting operation is shown in Fig. 5. 


square and has heavy, sturdy legs joined at each side 
The upper ends of these legs are slotted to 
receive the taper wedges A. These carry the straps B 
which fit around the tie rods C and prevent their being 
dropped or lost in moving from place to place. These 
wedges give quite a little vertical adjustment to the top 
frame of the horse ), which is simply a heavy hollow 


by tie rods. 









































Kia. 6. Piston-RING Kia. 8. 


Too.s Piston RINGs 
fitted to the table slots, one being shown at A. These 
are brought in line with the spindle, the rod clamped 
in place and the milling cutter B put through the %$-in. 
hole already drilled at one end of the slot. The lower 
end of the cutter fits a bronze bushing in the support at 
(", and there is also a sheet-metal guard on this end of 
When 


so busy, in 


the cutter, which keeps chips out of the bearing. 
the feed is thrown in, the cutter gets busy 
fact, that a slot 444, in. long in a rod 31% in. in diameter, 
will be cut in 11 minutes. 

The cutter has three flutes, and the lead is about one 
turn in four inches, The support ), which was cut out of 
boiler plate, is neither cumbersome nor in the way, and 
lies very « lose to the table of the machine. 

Two Figs. 4 The 


first is a rotating slotter bar for finishing the fillets in 


frame kinks are shown in and 5. 


locomotive frames and rounding out the corners where the 


jaws join the upper and lower members of the frame. 





CutrtrinGc-Orr TOooLs FOR 


Atr-CyYLINDER Stay-Bo.tT 


CLIPPER 


Kia. 9. 


square with the upper side shod with 1,-in. iron strips. 
as at LP. 

On top of this framework are the two sets of rollers # 
and G, at right-angles to each other. These form a sort 
of universal roller bearing which carries the outer end 
of the frame in any direction that the feed of the slotter 
table may be directed. The rollers move quite easily, and 
the device seems to be very handy for other similar pur- 
poses, 

Two gang tools for boring-mill use in the cutting ol 
piston rings are shown in Fig. 6. The tool at the left 
is double, being turned 180 deg. in the tool holder to use 
both sets of tools. This does the rough-parting and cham- 
fers the edges slightly with the set of tools at the left, or 
outside. Then while the right-hand bar is making the 
clean-cut, final parting, the left-hand bar is turned around 
into the position shown and the small tools next to the 
piston pot cut hollow oil grooves in the center of the rings. 
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In both these bars the sic pressure on the cutters 
is secured by an offset taper gib and screw, while the cut 
ters are forced down by the setscrews shown. 

Piston rings for valves are made with an offset so as to 
be locked in by the bull ring. This prevents the rings 
springing into the ports or dropping in when they break, 
as sometimes happens. The plan is shown in section iu 
hig. 7, which also shows the action of the tools in the 
holder, Fig. 8. 

This forked holder carries the two tools A and B 
held by straps and capscrews, and offset the desired 
umount at the back is the hardened piece C, which acts 
as a positive stop and sizes the thickness of the rings. 
This tool goes in the tool holder of a vertical mill and 
cuts the rings from the pot by being first run in from one 
side and then the other. The arrangement of the tools as 
shown in Fig. 7 saves the stock usually wasted in makin 
rings of this type 


——___—_— 
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Fig. 7. PLAN or Orrsetr Pisron-Ring Too: 
MMs 
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10. Leaper ror Die on Broken Pive 
In Fig. 9 is shown a powerful stay-bolt clipper ope: 














ated by compressed air. The air cylinder at the end forces 
a wedge down between the two jaws A and B pivoted at 
(’ and PD and carrying removable jaws at F&. This is 
swung from a crane or hoist by the bail F, while the 
handles G@ enable it to be moved conveniently to any 
desired position on the firebox. It is a very substantial 
machine and does good service. 

To make it easier to start a pipe die on a broken train 
pipe, especially in close quarters or where the workman 
has to lie on his back or get into other awkward positions, 
the die leader shown in Fig. 10 has been devised and is 
supplied in the necessary sizes. The end A is threaded so 
the pipe die will go over it: B fits the inside of the pipe 
at the end: C is smaller than the pipe, but is expanded 
to fit and hold tightly by means of the cone-headed bolt 
’, which is drawn in by the nut F and opens the slots J. 

Slipping this into the pipe and tightening the nut F 
centers the leader and holds it in position. Then the dir 
can easily be threaded over the end A and started on thi 
pipe. 

Driving-box collars have a way of sticking at times 
and require considerable persuasion to part company with 


Like s ( i“ vs ‘| } itil 5 n 
away with such violent methods as the han and chis 
the coaxer, or puller, shown in Fig. 11 has been devi 
This Is simply ah overgvrow! ¢-T arrangement 
which the jaws PB fit on each side of the driving box 
n place of the shoes and wedges, the lips ( hookin 
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hig. 12. Wosste Currer ror Facing Bai JOINTs 


under the lower ends of the driving box. The two jaw 
pivot at D, while the links # and F’ give a powerful toggl 
action when the crane hook engages the loop F’. 

After the wheels have been taken out from under thi 
locomotive, this lifter is picked up by the crane and 
dropped over the driving box, The handles (y are made ol 
half-inch round iron and are simply to make it easy to 
open the jaws and lower them over the box. When the 
lips C are hooked under the lower ends of the box, the 
crane lifts and the box and collar part company without 
difficulty. The toggle action holds the jaws against the 
sides of the box—the greater the pull the less chance ther 
is of shipping off. 

A simple little tool for facing 
for superheaters is shown in Fi 12. The shank A 1 


male ball joints on pipes 


bent at an angle to the cutting end B, so that when A 
is rotated by any sort Ob power, the cutting edges ( 
will “wobble” over the surface and so cut a perfect ball 
joint. This requires only a straight hole in the cuttin 
end and that the outer edge be beveled off to make a good 
cutting edge. The angle between the two parts determines 
the radius of the joint. This same method can be used 


o advantage In many other 
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Letters from Practical Men 
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Two Shop Kinks from 
Anaconda 


The foundry department, which also includes the ma- 
chine shop, of the Anaconda Copper Mining Co., Ana- 
conda, Mont., handles a great variety of work. This 
runs in all sizes up to castings which have to be tipped 
and twisted to get into the shop. 

Among the interesting kinks in use are a large ball- 
bearing pipe center and a holder for boring bars. 

The pipe center, shown in Fig. 1, handles up to 10- 
in. pipe and has a hardened-steel center, which enables it 
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Fig. 2. Bortna-Bar HoLper 
to be used for a variety of work and to get the benefit 
of the ball bearing at all times. The cone is of cast iron, 
mounted on a steel arbor, or center, at the back end of 
which is a thrust bearing with 16 holes, 1% in. in diameter. 
The steel center in front acts as a guide for the cone, 
the back end of this center bearing on the hardened end of 
the arbor. The center, which is also hardened, is a tight 
fit in the cast-iron cone and a running fit on the end 


of the arbor. The main dimensions are given, but can be 
modified to suit any desired condition. 

A handy boring-bar holder is shown in Fig. 2. This 
is made for bars up to 214 in. in diameter, but the size 
can be altered to suit. It also makes a good holder for 
drills used in lathe work or for large single-point bor- 
ing tools. 

This is a very substantial form of holder, one screw 
holding the bar and also locking the holder in the tool 
block; by tightening this screw everything is securely 
locked. The holder consists of two castings, A having 
two jaws and B but one. These are hinged together by 
a pin at D, the holes being oblong with a round pin. 

With the holder slid into the T-slot of the tool post and 
« boring bar or other tool put in place between the jaws 
as shown, any tightening of the screw C against the bar 
locks it between the three-point bearing of the jaws and 
the screw, and also forces the lower ends of the jaws 
against the upper side of the T-slot, locking the holder 
firmly and putting merely a compression strain on the tool 
block, so far as the clamping is concerned. 

As the widely spread points of contact might bend small 
bars, a shoe on the end of the screw, which would put the 
pressure opposite the other jaws, could easily be made. 

Frank C. Hupson. 

Anaconda, Mont. 


Testing Air Motors 


Sometimes there is something wrong with an air motor 
and the defect is not discovered until it is tried out in 
actual This may cause loss of time or other 
serious inconvenience which might have been avoided had 


service, 

















TESTING AN Atr Motor 


the repair shop or toolroom possessed some accurate means 
of testing the power of the motor. 

For the purpose of showing whether a given motor is 
pulling close to its rated capacity before it is allowed to 
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leave the toolroom, the fh. R. I. & r. R.R. shop, Silvis, sist ‘ wlh ) Tih Vatel \ ap, o1 ead, o ist 
Ill., is provided with the prony-brake device shown. Thi m is screwed to the bottom end. and into this th t 
motor to be tested is placed at A. _ 1@ spindle is co ed at s tapped as s \ 

to the disk B. The air is then turned on and the blocks are In makine a test t nerpan nections are made at 
tightened on the disk by turning the star wheel C. Th f. The valve ( is then opened, admitting water to 1 


end of lever D rests on top of the plunger in the evlinde ) t to be testes \fte ! g. ter enters 


= 1 
E. The pressure exerted on the oil in this evlinder is in cevlinder, forcing t piston upward until it uneovers the 
dicated by the gage F. Thus, by reference to a table o wort D ; s located at a nt that | clea 
the ratings of the various sizes of motors, the workman ca vacking leather n the piston is at its hest point. 
easily see whether the motor lx ing tested is capable o thus allowing the air to eseam val ' the ope ‘ 


pulling as it should. Vv the flow rom the port mitted sufficient 
kK. A. THANTON. water. 
Cincinnati, Ohio. The wat 


Hydraulic Testing Apparatus hg the piston dow 1 ompressinge to the desired 


\n arrangement for making NnVvaraulic tests on bole ’ 
feed pipes, castings and the like is shown in the illustra- . ; 
tion. It consists of two cylinders in line with each other. 


in which pistons are connected in the usual wa 


piston rod. These pistons are erooved and have cust-1ron 
mrs , s for testit s that hav n repaired. such as 
packing rings or a packing leather, as shown at F. 
al he \\ ‘ o pes. 4 3 . i! the like 
Phe upper evlinder is of cast iron. The port A is 
ks age , | e made eas , 1 discarded ait 
drilled at a point just clearing the packing leather of the 
: ! “ ‘ ( hele ) ! a eel 1) 
piston when at the end of its travel on the downwa 
iss ( | 
Air \\ if Bh , . ge S-in. air « 
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SIMPLE Hypracus STI APPARATUS 7 
; ! t in us ettles 
stroke: this is to allo the escape of an vater Ww wottom., iking it “foo Another commendable 
mav have accumulated in the a ne and « nder, : reatul the constructiol t re nae 
; port also acts as a signal bv a wing oO escape W i ‘ I test > oved and car t 
whistling sound when the piston is against the bo loo Ih it nad { bres 











YPM 


394 AME 


WU bdt Ah 
“Uy 


Wj Lhddddcdeedadddddde 


XG Gaaaasaarse VN 


\ 










MACIINIST Vol. 42, No. 9 


NANNOMNMOM|OUAKE “SN 
- 
$e 








LWW 


4 


Wedd ACoA, 


it 


VES” 


; A\ 
SY A 





7. 





WINE MS 
INN nea 


















WS 
QBABVVAVABW ING 


hy 
oh 





Wild 11 ty 
A 

LITT 
ware 


Vis 


La 


Ve 





Y% 
Wi 


MN 








witty 
ZZ 


Viana ttt dddiha, 


VAISS 7 








X 
. RRMA 
Ny XN 











YC Us My , 


thle 

















Cylinders 11 x I6 in. 

Driving Wheels 36m. 

Wesght of Engine and Tender 
. 42,870 Ib. 





Wl 


US 


OZ Se 
eo “3 
















MMHAMNH 


PASSENGER 



























oo RR RR A oe 


BALDWIN FREIGHT u 


Wt tt 























N 
\ 
\ 
te A.L.CO. FREIGHT | 
as . 
| 
4 

















" i 
WY ip 
oy 

WN 




















March 4, 1915 AMERICAN 





STILL LLL mm manu 





PUUANDANDANLLYAAONUANALAALAN EAA AA EAA ALAA HALALEL LALA 


WU 


} 


Freight and insurance 


Whe] ~ piven 


rates Ooh hat 
Kurope have been disturbed by the events of the past few 


weeks. Some agents have not known what to do in quot 


ing prices on machines for future delivery. At least on 
prices Tol 


delivery at Vew 


York, with the stipulation that the actual charges and ey 


European firm of dealers has ceased to quot 


European points, but is quoting f.o.b. 


penses of transportation from that city to the final 
that 


added. 
customers may pay considerably different prices for the 


destination will be This course will mean 


same machine, depending upon when and to what foreign 


After the war is over the America 
| 


place It Is shipped. 
manufacturer may find that his machines have not 
sold for a uniform price; and this fact may have 


— 
sole 
hearing upon future foreign business. 

# 

A weakness in American methods of doing business 
is plainly shown by present events. 
coming from abroad, particularly from Russia, for com 
pete factory equipments. The correspondent, often of a 
firm of engineers, asks for a schedule and price on a 
complete shop equipment to manufacture a certain arti 
cle in specified quantities. The shop building is a factor 
and frequently a general layout of the floor space for 
the equipment and material in process is requested. [Dk 
livery is, of course, important. 

Because of our American specialization it is clifficult, 
that 


must 


in fact usually impossible, to find any one firm 
inguiry. The 


sources, No one of the 


can reply to such an equipment 


from. several bidders of 
the machinery has any interest in the layout of the build 
What is the result? The 


attention or are replied to piecemeal without conveying 


cone 


ng. inquiries receive scant 
the complete information needed by the correspondent 

Under normal conditions this would put the Americar 
British on 


quote on 


bid at a great disadvantage, for there are 
that 


complete mechanical equipments for practically any pur 


German builders so situated they can 


MOSe, Some agency is needed to do this for manufac 
turers in this country. Just who 
difficult to out. The National 
Manufacturers might be one organization 


take it up ts 
Association 0 
which by add 


this 


should 


point 


could ado Work tor 


ing a competent technical staff 


its members. No firm of engineers can he expected to 


do such work on a large scale unless its motive ts large! 
a patriotic one, for many of the investigations leading 


. 


up to an intelligent general equipment bid would cost 


several thousands of dollars. 
machinery builders should give very care! 


the 


American 


onsideration to this disadvantage coming from 


specialization and should discover a way to bid on con 


, 
ana surely as any pos 


plete <hhop CY Wpments as qui Ki\ 


Can Fits Be Made from Figures? 


The interesting article by Professor Jenkins. whi 
appears in this Issue, goes one st » further than anvthing 


Many inquiries are 


MACHINIST ROS) 


all TI ! LM 


Editorials . 


ill howa , 
( Wess | rolesso J l l 
qu res i “ c\TM tl ( \ ( 
endable theories of thos vho ( tte rie 
Iatics Only, to demonstrate wW 1 iese ores 0 
No one will overlook the value of the experimental! rir 
which were used by Professor Jenkins or the thorou 
ness with which he has covered the field of both theor 
and practice This combination is an excellently stro 
, Since, in its construction, i carr ts oWh proo 
llow far the results of this investigation will 
practical value in the machine shop ts somethin 
time will determine. One thing whi will cause thr 
perienced mechanic to eriticize the ilue of the re 
is the fact that no distinction is made for various aa 


While we will all admut th 


and cast iron is cast 


of the materials concerned 


steel is steel 
a difference between steel and steel, 

nds through taking the first cuts on the shaft, that 1 
solt, 
allowance for force fit. 


corresponding correction wu the 


It would be 


hard or makes a 
hard to COnVITICe hu 


that a fixed allowance for the given material and dimen 
sions is practical. 
The 


does not necessarily result in 


proper calculation of allowance for a_ pres 
a satistactory outcome, ¢ 
if the machining operations are properly completed lt 
that the 


be conducted with il high de ree 0 


Is Just as Important operation of pressing 
the shaft 


much 


hub upon 
skill 


which occurred on a 


and care. rh sis evidenced by an accident 


railroad Sept 


iv. 1914, in 


in the injury of 34 passengers, was found to be due to thy 


which the derailment of a train. resulting 


defective fit of a truck wheel upon its axl 


that the wheel itself went on with a 


prove 


sure of 80 tons, but in foreing it on the axle w 


cored. Quoting from thy report ) thre nits tril (‘y) 
merce Commission, which conducted th estigat 
The cause of the failure of th» Mle pepe 
! the presence of the circumferential scor 
the irface of t wheel fit, that t lur ce 
vice wa impaired by thi roove \ tratio bea 
ipo the behavior of thi x le AN fu hed 1 dul ite t 
{ts recently submitted to repeated lternate tresses 
in kind to the stre whict iptured thi cle One 
of the shafts was accidentally score t! t t by 
Oose et ‘ The | ice of uptt \ \ tt 
oO nad ti num be of repetit ‘ t i T 
1 Hod Oo time ipparently I irf 
t I} total u ‘ ot ‘ ist 
ed and uni ired t ' a | 
| tiv Slight lef 
vity with the tu t t 
+) ‘ } her « 
Te ‘ dent | il l CULit rcs ilt ‘ 
' 
| ] ; } | 
calculations and Wworkinanshil iM pset bY the 1 
ation, the perfectnes imMost LIN POssphyi 
I determine. 
\s a mea Oot establishin il il or plac pre 1 
! 
ts © drawing oO one 1 questo thy ue oO 
| ‘) Css) der lis re sults. D ! ‘ | " carried 
littl urthes eit} V Prof ‘ | meaelf 7 
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ige of constants may be obtained 


a rang 
Until this 


someone else, so that : 


covering the various grades of each material. 
is done, the mechanic will have to shade these allowances 
according to the nature of the material 


more or 


as he finds it. 


3B 
The Need of Better Shops and 
Plainer Offices 

Everyone who is familiar with railroad repair shops 
knows the almost universal dissatisfaction on the part 
of shop officials with the machine equipment provided, 
Unfortunately, the complaints are, In too many Cases, 
justified. 

The 


most part, successfully for an increase of rates, but have 


railroads have striven strenuously and, for the 


quite neglected to provide adequate facilities for eco- 


nomically locomotives and cars. In addition 


to keeping their maintenance cost higher than it should 
trade by cutting 


repairing 


be, this has hurt the machine-building 
off a natural and legitimate market. 

All those who do or attempt to do business with rail- 
road shops know how often they find makeshift devices 
which cost more than a ood machine, The policy of 
railroads as shown through their purchasing agents has 
developed this “make-it-ourselves” spirit until it has be 
habit. All these things add to the cost of run 


railroads and transportation 


Come a 


providing 


hnihy 
Fewer rosewood desks and palatial fittings for rail- 


oltices and hore needed equipment 1 the ShLOPs 


road 


would help the machine-tool trade directly, and also help 


to keep down the cost transportation, 


Wasting Momey in Patents 


There is an opportunity for considerable educational 
work to be done among shop men regarding the taking 
out of patents. Not so much as to how to go about 
it, but as to when to refrain from spending hard-earned 


money without a ghost of a chance of getting even a 


part of it back. 


anxious to have every inventor of use- 


No one is more 


ful shop devices rewarded than we are, but we feel im 


pelled to warn shopmen and others from squandering 


money on patents without extreme consideration of the 


chances of securing an adequate return. ‘This is particu 
ol railroad shop 


others to add to 


larly commended to the consideration 
than 


men, who seem even more prone 


the Patent Office 
Many appear to feel that if the de 


recelpts. 


vood ohne 


vice Is a 


and does what is intended, a patent should be applied 


for at once, and visions of royalties or profits immedi 
ately become alluring possibilities. But from the pra 
tical 
must consider, the utility of a device 


standpoint, and that is what we 


has little to do with 


dollars-and-cents 


its ability to make money for the inventor. It is rather 
the number ot tools or devices which could probably he 
sold the lif ol the and the iet profit to 


be realized. 


within patent 


in machine shops 
limited 


Manv of the devices which we see 


do their work well, but are of very use. In 


many causes one device would he ample for each good- 
S1Ze shop, and it Is ly ho means possible to sel] one to eac h 
which could use it. This is particularly true of 


sfhop 


which seem less inclined to buy special 


1 
railroad shops, 


and, 


probably on this aecount. 


than anv other 


(eV ICes 
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make more special devices of their own. This, however, 
is by no means the fault of the shop officials, but is due 
to the difficulty of getting tools and machine requisitions 
past the purchasing agent. 

There are many ingenious tools in use in railroad and 
other shops, and the inventors should be rewarded in 
But to se- 
cure a patent usually involves loss of money and undue 
For to realize a 
and 


some substantial manner whenever possible. 


workman. 
manufactured 
and business experience than 


worry on the part of the 


profit, the article must be sold, and 
this involves more capital 
the average Nan possesses, 

Before spending money for a patent, we advise the 
into the probable use of the 
device and the cost of making and of selling it. [t will 
that the latter is much higher than 


If these points are carefully con 


inventor to carefully look 
usually be found 
most of us suppose, 
feel sure that shop men will refrain from 
much 


sidered, we 


patenting special tools, and as a result will save 
of the 


patent sharks who urge the securing of patents 


money which now goes to the bank accounts of 


Special Tool Specifications 
We heartily commend the article by S. H. Cox, on 
p. 3872 of this issue, in regard to special tool specifica 
tions. ‘This is one of the small loopholes which are re- 
sponsible for the escape of more dollars in the course of 
the year than any railroad or other firm is apt to realize. 
The this 
respect, both as to reamers and such small tools, and in 
including 


railroads are among the greatest sinners in 


the purchase of larger equipment, up to and 
For, although standardization is In 


locomotives. prog- 


ress, one who is not familiar with railroad work will be 


much surprised to note the many variations in locomo- 
tives for doing exactly the same class of work under the 
This failing 
chronic with many railways. Even the great Santa Fé 
System, which has carefully standardized its shops and 


same conditions. seems to have become 


their equipment, had, at last accounts, in the neighbor- 
hood of 300 types of locomotives, for which repair parts 
must be made and to some extent kept in stock, 

a uniform international classification 
to |n 
there is no such uni 


The advantage of 


of custom-house commodities needs but mention 


recognized by all. For machinery 
formity among the great industrial nations. Anyone who 
has attempted to compare American, British, German 
maze of uncer- 


French statistics is at once lost in a 


Our own classification, in so far 


and 
tainties. as it applies 
to machine tools, is absurd. 
of the de 


Underv ood 


Mur customs Interpretation 
“machine tool.” as contained in the 
is to the effect that it 


on metals and be 


finition of 


tari? law, must have 
too] ior use 


a single cutting driven by 
The British definition of metal-working machin- 
restrictive of all, and tends to minimize 


published figures are 


power. 
ery is the most 
Great Britain’s exports when the 
compared with those of other countries. 

On July 1 of last 
custom-house statistics was established in Brussels. 
of the 
United State 

We do not know what reasons prevented our govern 


bureau for 
Vost 
the Government of the 


year an international 
great nations joined, but 
Was conspicuous by its absence. 

ment from joining, but it is « learly in the interest of ac 
curate knowledge that we should lend our aid and adopt 


the classifications that will finally be worked out. 
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Automatic Production of Shrapnel- 
and Explosive-Shell Parts 








SPECIAL CORRESPONDENCI 

ia re ' . chines for the manufacture of shrapnel- and explosive 
SYNOPSIS—In this article are shown the tools shell head and fuse parts, some of the operations on whic! 
and methods used for manufacturing shell head are described in this article. 
and J use parts, The same machine ts in each case I) Fie 1 is shown ai specia seven-spindle chuecl 
equipped for handling the first and second settings machine, known as size No, 73, tooled for making the 
of the preces, The equipment is such that the parts projectile fuse head, Fig. 3. The parts are made of n 
produced, when two settings are employed, come chine steel. The blanks, which weigh 15 02. each, ar 
within a limit of O004 in. of being concentric and received in the form shown on Fi ’ Phean nart 
the threads within ly lurn. Most of the parts are finished in one settil — thi na the seaue 
manufactured from brass forgings, which enables ndicated in hie, . Whe 34 it witls iy observed, " 
quick production to be made. threaded externally and internally. The ends are ) 

chimed, 
The New Britain Machine Co.. New Britain, Conn., 
— 





is tooling up its multiple-spindle automatic-chucking ma- 
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Fie. 4. TooLtina vor Macuinine Fuse Heaps 
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Kia. 6. First Serrina ror SurRAPpNEL TLEAD 


held on threaded draw-back 


is machined in the following 


The blanks, Fig. 2, are 
collets. The end A, Fig. 3, 
order: The hub is drilled, counterbored, tapped, turned on 
two diameters, necked and threaded; and the flange is 
faced, grooved and turned, The finished pleces weigh 1:3 
%. The tools operate ata cutting speed of approximatel\ 


10 ft. per min. The production is 52 pieces per hour. 
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MACHINING SHRAPNEL TLEADS 


for machining the 4.2 
The parts 


The 
in. shrapnel head, Fig. 5, are shown in Fig. 6. 


tools—first settine—- used 
are made on a size No. 24 four-spindle chucking machine. 
These parts are cold-drawn steel stampings; the blanks 
two The 
weight of the finished piece is 31 oz. he first setting Is 
on the end A, Fig. 5, which is faced, chamfered, grooved. 


weigh 42 oz and are machined in settings. 


bored and tapped. For these operations the pieces are 
held in two-jaw chucks arranged with the stop plugs A. 
Fig. 7, which fit inside the forms of the pieces, thus locat- 


This method of locating is neces 





ing them accurately. 
sary, as the distance from the inside concave surface to 
the outside face must be aceurate. The production is 62 
pieces per hour. 

For the second setting the pieces are held on threaded 


drawback arbors by the thread formed at the end 1, Fig. 
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DervILs OF SHRAPNEL Parts 
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Kia. 9 Kirst SETTING FOR SHELL HEApS 


5. The tools used on the large end are shown in Fig. 8. three diameters. bored. recessed. and threaded two diam 
The operations are facing, chamfering, turning, neck- eters. The production is 120 pieces per hour. The parts 
me, coul terboring and threading. It will he noticed are then placed on threaded draw-back arvors which fit 


that the tools used for the first and second spindles are into the internal threads formed for the second setting. 


piloted in draw-back arbors to insure the machined sur The maehining operations consist of facing, turning, 

faces being concentric. The production for this setting necking and threading. The production for this setting 

is ME pieces per hour. The cutting speed is approximately s also 120 pieces per hour. When machining this part 

120) ft. per mun. the approximate speed of the tools is 8O ft. per minute. 
VIACHINING SHELL HEADS VIAKING SHRAPNEL SOCKETS 


When hii hining the heads used on Ls-lh. high eX- \\ hen machining the shrapnel SOCcKeTLS, Fig. 15, the tools 
Fies. 14 and 15 are used. These parts, whic! 


fa shown on 


plosive shells, the tools show) nh Figs, ') and 10 are use 
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The blanks, which are made as shown in Fig. Il, weig! . y oe : ) 


2 Ib. 2 oz. each. They are machined to the form shown 
In Fig. 12, the weight of the finished piece being I lb. ype . 4 
12 oz. These parts are made from brass forgings and are A : 
1 7 » ° : 4 / =—=———_ 
machined in a size No. 24 four-spindle chucking machine. / 
’ } » ° | mr ae Gene 
lhe first setting is for machining the ends A. The pieces 


hig. 10.) SECOND SETTING FOR SHELL HEApDS 








are vripped in two-jaw chu ks and the ends faced, formed 
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Fie. 14. First SeErrine on SHRAPNEL Brass Sockets 


are made from solid brass forgings, are manufactured on chucks. The machining consists of facing, boring. re 
a size No. 24 four-spindle machine. The rough blank cessing and tapping. The pieces are eld on arbors 
weighs 15 Oz. The first setting Is on the end a Fig located by the thread formed in the en ‘he production 
13. The blank is solid, the parts being gripped in two-jaw s 160 per how 
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Fig. 15. SECOND SETTING ON SURAPNEL BRASS SOCKETS 
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Fig. 18. TooLuinc For MAcHINING Time-Fust Noses 
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Fic. 20. 


In the second setting three diameters are turned, the 


end formed and necked and the outside threaded. The 
production for this setting is also 160 per hour. 
The tools operate at a speed of 116 rp.m. for both 
settings. 
PropuciInG Time-Fust Noses 


The time-fuse nose pieces are made of brass forgings 
of the form Fie, 16. These then ma 
chined in one setting to the contour shown in Fig. 17 on 


shown in are 
a size No, 33 five-spindle machine, using the tools shown 
in Fig. 18. The rough blanks weigh 4 oz. each and the fin- 
For these operations the forgings 


The inside is faced, formed, 


ished parts, 34% oz. 
are held in two-jaw chucks. 
9y™ 


recessed and tapped. The production is 225 pieces per 
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TOOLING FoR MACHINING ProgecTrite Priming PLUG 


MAKING ProvecTiILeE Primina PLuG 


The tools used for making the projectile priming plug, 
Fig. These are made from 
brass forgings on a size No. 33 five-spindle machine. 
The pieces are 


19, are shown in Fig. 20. 


They are solid and weigh 6 oz. each. 
gripped in two-jaw chucks and the outside and inside 
operations are completely finished. The outside is turned, 
formed, necked and threaded. The 
with hollow mills, drilled, counterbored, necked back of 
tap and tapped, the tap and outside thread being of dif- 
ferent pitch, but both threads being cut simultaneousl) 
by means of a specially designed combination tap and 
die head which allows the tool of steeper pitch to ad- 
vance independently of the other. 

Production on this piece is 180 per hour; weight of 
and approximate cutting speed of 


inside is formed out 





















































hr., the cutting speed being approximately 80 ft. per finished piece, 3. 0z., 
minute. tools, 100 ft. per minute. 
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hucks and the end A, Fig. 22, is bored from the solid, 
reamed, recessed and tapped, and the outside taper turned, 
faced and threaded. Although not so shown, this end is 
also internally threaded. The production for this setting 
< Oo pleces pel hour. For the second setting the preces 


are held in threaded draw-back collets which fit into tine 


threads formed in the previous setting. The head and 
tem are turned and faced, and the stem is chamfered and 





threaded. The production is 120 per hour. The weight 
, ; ' mn . of the finishes arts Is oz eacl ‘or acl 
Fig. 24. Secoxp SETrine ox Time-Fusre Bopres f the finished parts is 8 wh. For the machinit 
operations on these parts, the tools operate at a cutting 
‘Time-fuse bodies, which are made from brass forgings, . eo ol ApPpPron rial SO Tt. per pirnute 
come to the machine in the form shown in Fig. 21. They 


aie Making Timeg-Fusre Rings 
weigh 13 oz. each. lhev are machined to the shape shown , : ; , ‘ 








in Fig. 22, using for the two settings the tools shown in The time rings shown on Fig. 25 are made of brass 

Figs. 23 and 24 on a size No. 23 four-spindle machine. forgings. The rough blanks for the pieces weigh 6 oz. 

For the first setting the parts are gripped in two-jaw — each, and the finished parts, 4 oz. The operations are per- 
‘. T 7 . i a be 
137 SPINDLE | 2”° SPINDLE os ue 4™ SPINDLE fead oO AC/IN NE 

































































; 7 
| - | it 
re : a i | yy Face of Chuch 
8 formed in one setting on a size No. 23 four-spindle ma 
f fh kk Y chine, using the tools shown on Fig. 26. The parts are 
’ ( 2) gripped in two-jaw chucks and then the end A, Fig. 25. 


is faced, drilled and counterbored. The production is 240 


per hour, and the cutting speed of the tools approximatel) 





ute 


Fic. 26. Tootinc ror Macninine Tiwe-Fuse Rings — 80 ft. per mn 
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tlacKsaw Frame 


It will be noted that the hacksaw frame shown has a 


specially designed form of grip tor which are claimed 
ereater adaptability and comfort to the hand 

Inasmuch as the handle is open and not joined to the 
frame at the lowest pont, the little finger of the operator 
mia drop below the handle when desired. 

The handle is made from black composition containing 


<ome rubber, is knurled, and attached to the back of the 








£2 











Hacksaw Franti 
frame by a steel rib extending practically the full length 


of the handle. The latter is molded onto the rib all in 


piece, 


one | 


The “hang” of the frame is one of its particular fea- 


tures, the weight being distributed. 


The tension of the blade is by means of a thumb-nut 


and serew-stud purposely placed on the handle end of 
the blade so as to allow maximum stroke of the blade in 
places where the stroke is limited by some obstacle. 

The frame is adjustable for blades from 8 to 12 in. in 
length, is polished and nickeled, and measures 344 in. 
from the port of the teeth of the blade to the under side 
of the back. The stock is stiff steel strenethened Iy\ a 
sheath on the back. 

This frame is a recent product of the Millers Falls Co., 
Millers Falls, Mass. 


*% 


Rack-eType Steel Gear Gages 


The rack type of gear gages shown represents a recent 


development of the Boston Gear Works, Norfolk Downs, 


Mass. 
It is claimed that in the form of a rack greater accuracy 

















STEEL GEAR GAGES 


| Shop Equipment News 


UADUNULCEUIEONOENAU ECON EANAEATUL LEAD EEEA ETAL TEAA AAT AANA ee 


CO 
2 
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THNUATEALAUL AAA 


in cutting is possible and that more teeth are in contact 
when The circular pitch of racks can also be 
tested. 

The gage set consists of 14 separate gages, 22 standard 


testing. 


pitches (diametral) each of which can be used as a sepa- 
The pitches are: 6, 7, 8, 9, 10, 11, 
24, 26, 28, 30, 32, 36, 40, 48, 64 


8, 9, 10 and 11 pitch are made 


rate gage if desired. 
12, 14, 16, 18, 20, 22, 
and 80. 
as shown at the left, while gages of 12-14, 16-18, 20-22, 


a 


Gages of 6, 7, 


24-26, 28-30, 32-36, 40-48 and 64-80, with two pitches on 
the same gage, are made like the 16-18 pitch gage shown. 


>. 


Portable Electric Reamer 


Although the portable electric reamer shown was de- 
signed for bridge and construction work, it is applicable 
for large shop work. 

The motor, which is intended for use on direct-current 
only, is of the series-wound, four-pole air-cooled type, 
and is entirely inclosed. The brush-holders are mounted 
on fiber blocks and the binding posts holding the leads 
are designed to secure contact by compression springs. 
This arrangement eliminates the use of nuts and screws, 
with which there is the possibility of loosening in service 

















PORTABLE ELectRIC REAMER 


and becoming lodged in the motor. Four removable win- 
dow guards give access to the brushes, thus enabling them 
to be replaced quickly without removing the cap or dis- 
turbing any part of the machine. The switch used is ol 
the quick make-and-break type with a release lever in one 
of the side handles. 

A special type of slip socket is used, which eliminates 
the drift key and holes in the spindle, and this arrange- 
ment is calculated to prevent dirt and grease from lodging 
in the spindle. Chrome-nickel steel is emploved for the 
rears, which are fully inclosed in the lower head of the 
machine and are mounted on roller bearings. Annular 
bearings are used on both ends of the armature shaft and 
a ball-thrust bearing takes care of the spindle thrust. 

The machine is a late product of the Cincinnati Elec- 
trical Tool U0.. Cincinnati, Ohio. 
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Some Machining Operations for 
Making Rib-Hosiery Machinery 


By Ropert Mawson 





i” WV NTS f low ee (dhe if 
‘ VNO/ I; lLwvond the s used to mak he in. per revolution. 
drive-shatl brackel iw a ina ing fixture ino which 


the casting is located by three pins when machine- Dr LING Drive-Su AFT BRACKETS 





ing the base, on which it ts placed jor the second When drilling the drive-shaft brackets, th y shown In 
milling operation, The machined base is also used Figs. 4 and 4-A is used. Phe casting is placed with its 
as a locating surface when drilling the casting, but base against a finished pad 4. It is located on the bottom 
when drilling the card wheels the casting is located and on the sides by adjustabl pins. lhe two straps Bb 
by one of the arms and the outer periphery of the are then swung down and fastened with the swinging 
piece. In making the automatic welt cams, the bolts 2. ‘To one of these straps is attached a pin C whiecl 
ends of the arms are first milled, holding the cast- comes in contact with the casting, thus forcing and hold 
ing on fixed and spring pins. The machined ends ng it down when the straps are fastened by the bolts. 
are then utilized as thing surfaces when piaciwwHd = e following holes are thon «ly edo the ends: Two 
fhe part in the : | *.-1n., one ' gg7th., thre yin. Ome No. 7, one Aye 
ind one Uy-in. One of the in. holes is afterward 
Some of the milling and drilling operations in’ the eamed to ®Q in. The casting is then removed from. the 
manufacture of circular rib-knittine machinerv by th vy and fastened to the machine table. and the holes 
Wildman Manufacturing Co.. Norristown, Penn., are o drilled are tapped a 3g-in. UL SoS... a jt-in. U.S. SS. 
more than usual interest. No. 14-24 and a }.-in. U.S. S. thread. in the sequence 
The first Op ration whe n making thre drive-shaft brack- uv eho the arilling operation, 























Fie. 2. MILLing Drive-Suarr Brackets Fig. 3. Seconp MILLING OPERATION 

ets, one of which is shown in Fig. 1. is n ng the base The jig is used for dt ! (| heels. Fie. 5. 
The fixture used is shown in Figs. 2 and 2-A This is shown in Figs. 6 and 6-.\ Lhe tugh casting is placed 
located with tongues and held down on the machine tabl against two adjustabl setscrews, as .1, one on each side of 
by means of bolts in the usual manne he rough cast- the jig Phe face of the casting rests on pins placed in 
ing is located in the fixtur \V the pins .t, being forced the jig base The cover 7 is swung over and fastened 
back to a stop by the screws and held b the straps ©, with the pin-operated circular hook-bolt ¢ The pressure 
The end mill J) is oly mm. 1h diameter. It rotates at exerted by the clamp comes against a spring attached in 
oS rep.m. with a feed of 0.043 in. per revolution. the jig and forces the casting back against the ends of 
The casting is next fastened on the machine table by the two setscrews. The cover is also fitted with a spring, 
means of the straps | ie, >. and the surface on the the pressure ol which forces a p ug against the boss in 


opposite end is milled. For this operation a 214-in. end — the casting, which secures it from anv machining stress. 
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LOG 


\ Iy4-in. hole is) then spot-drilled through the center 
vss in the casting, and also two No. 19 holes. Two 
No. 33 holes are drilled in’ the side at JD, The hole 
through the center boss is reamed to Y% in, A slip bush- 
ine & oiides the two tools for these operations. 

The castin s placed on an angular sub-base in the 
same jig when drilling the binding-screw hole in the card 
wheels, as shown in rigs. JT and 7-A. The No. 19 drill is 


MACHINIST Vol. 12, No. 10 


ib bosses agaist a fixed pin. ‘The knuried-headed screw 


shown is then tightened on the other side, forcing the 


casting into position. ‘The cover is then swung down and 
pin 


hold 


two 


To 


fastened by two flat-headed se rewes, and screws 


in the cover are tightened on the casting it se- 


( urely, 


lwo - three eqD. two p7ih. and two No. r 


holes are drilled in the casting, the tools pele guided 




















Drint Jig ror Carp WHEELS 

















DrinLing BiInpina-Screw Hoes 


ra, 


s then re- 


No. }Q- | 


ruided through a bushing at -1 casting 
] 
! 


moved from the } u and the ho tapped with a 


thread 


Drinning Lea Bases 
When drilling leg bases, the jig shown in Figs. S and 
S-\ is used. The casting has previously been turned on 
its outer periphery. [t is placed in the jig on the inside of 
a turned register, which is made to suit the outer periph 
erv, and ts located by placing one side of one of the cast 








through bushings e jig The casting is then removed 
om. thre ve and thr -1n oles are tapped l asa 
| 5. =. t ead the 1 ,-In. ores, a -in. | SoS. thread 
ned the No. es Va. 14.84 read 
Macuinine Avromaric-WeL_r Cams 


automatic-welt cam, 
10-\. The 


ainst t! 


when ine the 
Figs. 10 and 


loecatine pi nal dy: ' 
ocating pins and arawn a 


} 
Used 


Che fixture 


Fig. 9, is shown in casting is 


surlacc 


] 


placed on ‘rear 


: . } 
means of two « p-bDolfs operated by Two pin-headed 
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Kia. 10. Mituine Fixrure ror Avromatic CAMs 


screws, as A Spring plungers are tight ned under the 


casting by the screws 7? to resist the machining stresses. 
} 


The two clamps ( are fastened on the upper side of the 


easting to hold it secure 


\ 2'4-in. end mill J is used for machining the casting, 


operating at 70 rpem. with a feed of O.O1TS in. per re volu- 
tion. 

When drilling the cam, the jig shown in Figs. 11 and 
11-\ is used. The casting is located against a screw 4 
and an ear 2, two adjustable screws forming \ Tw 


t against finished pads 


straps under the casting at ( force 
on the jie. 
Two ! 


bushings J. For this operation a ,,-in. spot-drill is used 


j-in. holes are drilled in the casting through the 


to start the 1y-in. drill. \fter drilling, the holes are 


tapped " the jig a --in. | S. S. thread 


An Interesting Pumch and Die 
By Cuas. TH. Sapper 


The illustrations show a punch and die used for punch 


Ing two ;,-In. holes in the Vg-in, cold-rolled steel piece 


shown in Fig. 1. The punch and die also center punches 
the prece simultaneously from the top and the bottom. 
The first shu is thrown from the front of the die just 
before the punch starts to plerce the second hole. The 
operations are punching the holes A and forming the 
center punch marks 2, 

The die shown in Fig. 2 is made with a cast-iron dit 
bed A, a lower steel die B and an upper steel die (, 
A steel stripper 2 (not marked on drawing) and a knock 


out slide & are fitted to the upper die 


\ releasing pawl 
F is fitted to the knock-out slide /. which also carries a 
pawl spring //. The guide @ is fastened to the cdie-bed 
and holds the leaf spring WV securely in place. In the 
hed is placed an anvil pin J, operating against a steel 
rocker A, which controls the lower center punch . The 
punch comprises the cast-iron holder V. the main punch O 
and the top center punch P. The punch is fitted with a 
knurled adjusting nut Y, a knock-out trigger Po and an 
anvil hammer WS, 


The method ol operation is as follows: (dn its Wa\ 


=) 








c 








Fie. 11. Driiew Jie ror Avromatic Cams 


down, the knock-out slide is forced back against the spring 
by the knock-out trigger. Next, the main pune h pierces 
the upper hole in the bracket, the slug falling down the 
] 


ket until the 


ain punch nearly reaches it. At this time the knock 


lie and resting on the lower part of the bra 


out trigger has reached a yoint where it breaks engage 


ment with the pawl and, through the force of the spring, 
shoots forward the kno-k-out slide, which knocks the slug 


out of the opening. The knock-out slide remains in this 


orward position, allowing the main punch to pass down 


w- gl 


} 
mI, a —— 
arf 
} 
Je [ 
1 ; aa 
ae: F C (= c 
9 ar x B, 


=U 


ay 
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AN INTERESTING PUNCH AND Di 


through the hole made and to pierce the second hole in 
the bracket. The stroke is now nearing its lowest point, 
and the hammer strikes the anvil. This acts on one end 
of the anvil rocker, causing the other end to drive. the 


+ 


lower center punch upward, so that it makes an impres 
sion on the lower side of the bracket at the same time that 
the top center punch is making an impression on the 


Up pel 











March 11, 1915 AMERICAN MACHINIST 109 


Squad Foreman and Stock Deten- 
tion IRooms 


By Joun H. Van Deventrer 





uw 











SYNOPSIS One oT lhe advantade s oT fii TLL T 

shop is its lon erpense Of stpervising, | Nev 3 

7 . , . T 

Enqland machine-tool plant. while not in itself a - = 
A % 3)A s 

small shop, has arranged tts organization to make 4s . . 

. io “ g 
use of this advantage. All ol hig Poremen en 4 C 2 Fa 
loyed are worki ‘emen. Material w \>) < 
p oyed are working foremen, Va erial wihvy OOS ‘ 1) 3 
nol more is mul in ba mil.” or di fe v AL HM rooiws, 1 ig f a 6 
organization (est ribe / is ae ( reelle ni One for * : ? 

Growing small shown to adapt SUPERINTENDENT 
INSPECTORS 
The first ‘ SHO Hs 2) ROUTING AND @.) 3445 
» Tirst question on feecis like asking altel nlerm ~~ ~— 
( i | ( . l it’ l Clit c TRANSPORTATION 
the Leland Gifford Co.'s plant at Worcester, Mass., is COST 
“Where are the bosses ? As a matter of fact. the or F 
nary distinctions which enable one familiar with machin 8 ° 
: . : . (< % 
shops to distinguish roremen Lrol the rest of the men > 1) 
“sm ‘tea lackinoe ' - ' v ) » 
are quite lacking. It seems as some wa had wn > ? 
discovered to dispense With thes Ise oth ialis and 1 |?) T &) 
- Yo 
run the shop by what might be called “unanimous cad 3 9) 
* ; | = 
consent. : 
/ q) 
: A closer inspection of the rate a ch work Is turnes I 
] out disa uses ohne of The tnpression that MOCUCTION ¢ (5 
pends on go-as-Vyou-please methods. Among a group o Mig. 1. RaptAL OnrganizaTion Chart 





























Fig. 2. Tue Neatness anv Lack or Conrusion RESULTING FROM THE Stock Derention System 
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rit machines one notices an operator Who appears 


particularly alert. who, while keeping own 


ine well tuned up, also finds time to keep a watchful 
1 doings of the rest of the group. 
one stands here for a tew moments he will vet a 


impse of the non-producers. \ truckman ap- 
hes with a load ot rough pieces, places them on the 


longside of one of the machines in the group, and 


s some material upon which an operation has been 


finished. \n inspector at another group of machines 


rving the finished pieces with his limit gages. except 


the forces typified by these two individuals, evervone 


nt is activel) engaged in changing rough material 


into finished product. 


con pan *s belief in the prin iple ol 


ORGANIZATION COMPOSED OF SMALI | NITS 


cause leading up to the effects observed 


was this 


{ 


modern management 


1 with a natural desire to get the results that 1 


fers without an unduly inflated overhead expense. Most 


yone W admit that specialist foremen are desirable, 


so that one foreman cannot properly look after 


than six or eight machines, if he is to get a high 


rroduction = rate from each = one. Yet managers quite 


turally hesitate to multiply their supervision expense 





or five to obtain the prospective advantages. 
appeared to the Leland Gifford Co. that a com- 
could be made which uld retain many of the 
reanite o unctiona foremanship thout ne 
ustomal increase in overhead expense. 
. w the organization was subdivided into 
ids, composed of from four to eight men, and 


ne foreman was placed in charge of each unit. 


foremen were, almost without exception, chosen 


MACHINIST 


was generally the most skillful operator in each group, 

















DETENTION Room 


oe a 
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i ma 





Be MET ae 


EK bows Geek 





ror Heavy Work 


Fic. 3.) Derention Room 
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avoided that tendency to overturn discipline, which is a line of promotion ts estabtis \ nal 

present in larger groups when one of their own number owed. unless there are very goo Sons W ts 

is promoted and which frequently makes it necessary for not be 

firms to go outside for their foremen When a department or group, throug! owth, becomes 
That the working foremen might have as much time — so large as to be unwieldy, It Is Immed itely split, making 

1s possible to be really productive, all details as to the two units in place of on ‘1 ’ man of 

movement of work through the plant, except at his group, ‘riginal group is given the more important group and t] 

were placed in charge of a production man. Under the second man becomes leader « other one 

latter’s supervision the work is brought to the groups \ similar plan is followe« S the assistat 

and earried away, tools and time cards are provided, and — superintendent Norma ere Is : lowly 

work is moved in and out of the jails, or detention rooms. the superintendent Is present, > absent. one 

\ foreman is thus able to supervise the methor ol machine ol tie VO ne group torenien lo itis cetaches 

ing, pass upon the work and tool set-up, and determine himself from his group and takes up the general duties 











4 
Fic. 6. TooLtroom Suowine Street Racks anp Toor Boxes 
fhe proper speeds and feeds. without sacrificing more if the superintendent 
than 20 per cent. of Ins own productive time, fill this position is 1 Hos 
This form of oreanization, which will be new to many, 
s represented by diagram in Fig. 1. lt ma « called OLieb ast » A 
1 “radial” type of organization, since the groups radiate oe a rey ~~ : 
from a common center of general supervision, and et act that ol - aie apprentices i. = 
ach group distinct and indepe nt of the others = ilies Rsien tami a me aes me is ; Mite 
AUTOMATIC OFFICIALS s fast giving way to the development specialists. b 
Kkach working foreman has an understud » is the = still of value in developn roel \ Wn 
next best man in the group, and who takes the foreman’s — capabilit red of forer Ti 
place when he is absent. Each understudy has under hin specialize eads of groups \ tices oved | 
another substitute. or second assistant, who comes into one machine | anot! is fast ellicie 
7 wetion when both of his superiors are away. ‘Thus the no matter how protita ny 1 ma ve 
possibility ol il headless unit is avoided, These Men MCOE. 3 Thi ‘) nas I 
might almost be called “automatic” foremen, since the iManagement is In possess no of the 
‘op up automatically when required and as automaticall eapacitres., Which enables it tf tin rit mann 
i drop back when no longer needed. This is shown in Fig. = right pola The bo The 2 viven a voice in t 
a in which the shaded circles indicate the active gang matter, berg asked t tate a first and second preference 
foremen. At A is a normal group with all the members of departments, ane either or both agree with the 
present. At B the first man is absent and the assistant foreman’s recommendations, a happy compron ise is easily 
has taken his place, \t ¢ thr first and second men are effected. 
hoth absent. and the third man directs the activities of One thing which the compan as discovered about this 
what is left of the eang. <ystem of training is that the bevs do net jump the plant 
\ new man is ordinarily broken in in a position whicl is soon as thev have lear ti werat in 


would be indicated by a No. 6 circle in the diagram, and achine 
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Perrine Propver Parts iN ALL 
The general view of the main shop, Fig. 2) shows a 


condition of floor somewhat unusual in machine shops. 


l 


Instead of thi pieces in all 


dithicult 


customary assortment ol 


stages of completion, between which it is often 


to find a path, there is a noticeable absence of accumula- 
tion in product parts, upon both the main and gallet 
floors. This is due to the svstem of detention rooms in 
which all parts that are not active are kept. A ruling 
that sends to these rooms all pieces which have remained 
inactive for 21 hours makes their function and. effect 
quite different from the department steckrooms which 
are found in many plants. 

One can hardly imagine a more elfective way to prevent 
lagging of ln portant orders, unless it were to imprison 
the persons r sponsible ror the delay inste ad of the preces, 


\s a result of this practice, all of the parts which are out 
| | nown to be In an active state. The floor 
ti clea hel The listinetion is a rreat it Ip in plan- 
nin prodtuetion ar t w'riits e produetion dan to 
oOncentrate, or loci = lhe - 
Phe detention roots are separates ron e rest of ( 
department b il Vile-bet ehee construction, ough 
e contents mta eis ( Cel i ( Hoo 














INspecTiION Room 


Toon 


Fig. 5. 


space Is allowed Wn these rooms to prevent congestion, the 
additional floor-space expense due to this being more than 
offset 


store 


4 ] 
It COSTS [ess TO 


and adapted 


by ease of selection and handling. 


this material in such intended 


POwOrTES 


for it, than to permit it to lie in shop space reserved foi 


cranes, shafting, and productive machinery. The jailing 


practice is not confined to small- or medium-size 


parts, 


ane 


but bases, partly finisher! 


even 
held 


The type of construction of one of these rooms is shown 


apple s to frames, 


delaved. 


which Lol 


machines, any reason are up or 


\ Derention Roow vor Toots AND. tos 


\ somewhat different application of the detention 


system is used in connection with the tool and 


jig equip- 


ment. A room is provided, one corner of which is shown 


in Fig. 4, in which all tools and jigs must be deposited 
when returned from the shop. Here they must remain 
until the tool inspector takes them into an adjoining 
room, shown in Fig. 5, and inspects them for condition, 
size, and sharpness. Proper condition is maintained, and 


the old excuse, “the tool wasn’t right.” cannot be offered 
as a reason for poor quality or small output. 


After the tools are passed as correct, they are stored in, 
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The sheet- 
and 
The latter 


indicates 


irom thre tool erTip shown j l Fig. (), 
th 


| 
Isstied 


<tee!] racks and wood hoxes lor tools 


inclosing 
jigs are items which may profitably be noted. 
Fig. 4, 


design of the inclosing boxes is given the same 


may be detail in which 


that the 


quality of 


seen in 


thought that is applied to the design of the 


The el 


place to store the different tools between operations, 


tools themselves, containers not only provide a 
but 
assure that the sets are complete when issued and returned. 
The selection of the next tool is helped by this arrange- 
ment, and injury of cutting edges due to jamming the 
tools is avoided. 


his 


cle tention svstem 


form of small-unit organization and material- 


have combined with good management 


to give satisfactory service at this plant during the last 


live vears. They are worthy ol note as a successful coni- 


line and staff organization, which 


| 


control, 


promise between pro- 


vides functional maintains a good standard of 


discipline, and vet avoids a large overhead expense. 
on a Drilling Machine 
By V. E. 
The guides used on the power hacksaw made by the 
Co., 


cut to length and milled on 


Milling 


ro] 


GRAY 


Manufacturing Chicago, Ill. are 


Blum 


In square bal SLOUK 


one end, as shown at A in the illustration. 


The milling is done ina 
to the 


dritling machine, the plate B 


bye ne clamped machine table. This plate carries 


six V-blocks set equidistant from the center and from 
The 


V-blocks and pushed against 


milled are placed in’ these 
They 


then locked ino place by means of the strap clamps 


Cu h other. pleces to be 


a stop in the eenter, 


are 

















MILLING ON A Draining MACHINE 


shown over each block. The milling cutter is piloted at 
(’, and this pilot fits into a bushing P in the center of 
the plate B. The vy of the fits 
the outside of the spindle nose and is slotted so that the 
pin 

By using the piloted cutter and a bushing in the center 
of the fixture, little time is taken in setting the fixture 
in line with the spindle and a smooth cut is obtained with 


body milling cutter ovel 


may be used as a driver. 


out any tendency to chatter. 
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Measuring and Recording Temper- 
atures in Heat Treatment 


SPECIAL CORRESPONDENC!I 








The method of measurement, as with the indicating in 
SYNOPSIS—The measuring and recording of struments. is by what is known as the Wheatstone bridgt 
fem pe ratures ts of the utmost importance in heat or by a potentiometer. The former interposes know! 
freatmené. The instruments shown contain many res danas am one side of a divide revit until the w 
new and intere sling features and are slurdy enough known resistance ol thy resistance-thermometet bulb 
lo be used right beside the furnaces, which enables halanced and no current flows throu él ‘vanometet 
the hardener to see exactly what he is doing. They so that the needle stands at zero In the potentiometer 
combine an extremely sensitive galvranometer wot the fall of potential or voltage across a series of standard 
a substantial recording mechanism tn such a way ized resistances is balanced avainst the electromotive fo 
as to secure accuracy and yet have a durable in of the thermo-couple. In this, as with the Wheatstone 
strument, ridge. no current then flows through the galvanomete: 
wie the needle stands at zero 
A previous article on page 31% showed both the thermo The potentiometer is used in the recording instrument 
couple and the resistance method o neasuring the ten or t ermo-couples and ft Wheatstone bride or resist 
perature of furnaces. But to record these measurements ice thermometers lndieatu strumey _ both poter 


requires Instruments which are verv sensitive to the smal] tiometer and Wheatstone bridge, are also mace and are 


| 


ve 
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Fic. 1. Conrixnvous Hear Recorpers IN THE MIDVALE Street Co, Heat-Treating Rooms 


elec tromotive torces available 4 this necessitates some form calibrated in terms of temperature, nstead of tn on 
ol valvanometer. As the pointer hiust do the work ol ] resistance, so as to vive direct reading ! temperatu 
cording either dire tly or indirectly, the choice of mec} units. 


anisms is of the utmost importance, this being particu R 
: SALANCING THE GALVANOMETEI 
larly true where the thermo-couple is used. 


The special feature of the recording instruments shown, The working of these instruments, whether they be 
made by Leeds & Northrup, Philadelphia, Penn., is the us hand- or automatically operated, depends upon balancing 
of the movements of the galvanometer to control the opel the amount of resistance in the furnace (1 the case of the 
ation of the recorder without calling on it to perform any resistance thermometer, or the voltage in the case ol 


of the work of recording. thermo-couple) against the known resistance in the i 
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<trument itself. When these exactly balance the valvan 
ometer porter stands at zero. With hand operation it 
is then only necessary to read the scale on the instrument 


to learn the temperature. As this is graduated directly 


in degrees, the exact reading is given instantly. The 


recording instrument charts the temperature, either con 
tinuously, in the case of a single furnace, or at stated in 
tervals with the multiple recorder. 


As an instance of the accuracy which can be obtained, 


particularly in cases where a wide range of temperature 
is not needed (such as enameling ovens and similar 
places), a 1O-1n. scale divided to show a total range ol 
SO dee. F. will indicate changes of 0.2 of one degree 
very clearly. And within practical limits, no matter what 
the total range may be, Us of 1 per cent. of the total range 
may be indicated in any case. That is, with a total range 
of 500 dew, a single degree may be easily read. 

Ih spite ol the delicate valvanonn ter which responds 
to the heat changes, the recording Instrument as a whole 
is so substantially constructed that it can be used in the 


hardening roots, as cat hye Cen ie a The one show) 


is in the works o 


Penn.. and is used everv day by t] 


the Bethlehem Steel i». Bethlehem, 


e men tm charge of th 


furnaces. Fig. 2 shows the front of a multiple recorder, 
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tive galvanometer, this being shown in a balanced position 


in Fig. 4 and an unbalanced in Fig. 5. In its central or 


balanced position, the resistance coil in the furnace has 
been balanced by a known resistance in the instrument it- 
self, or the voltage of the couple ty the known voltage in 
the instrument. 

The lower ends of levers L, are held Iy\ al licate spring 
S against the posts C, which are parts of the arm B. 











Rig. bo The BALANCING Fig. oO. IN THE UNBAL 
MrcHANISM ANCED POSITION 




















hig. 2.0 Muurirte Recorping Instrument I 
and Fig. 3 the back of a single. or curve-drawing. re 
corder. 


The Recorping INStTRUMEN' 


The instrument itself is shown in Fig. 2. This dil 
fers from ail previous instruments of the balancing class 
in that the balancing mechanism is entirely mechanical. 
the force of deflection being used only to swing an 
aluminum pointer in position, this being the total work 
required of the sensitive moving system. The balancing 
mechanism and its operation can be clearly seen from 
Figs. 4 and 5, 


The controlling feature is th pommter F of a very sensi 





Sulned 


controls the direction of rotation of the arm. After the 


io. Curve-Drawine Recorper with Case OPEN 


When the levers move the arm B may rotate freely on its 
centers, and will accordingly be given a rotation varving 
In amount with the extent of the detlection of the galva 


hnometer needle, Fig. 5 shows the position which will be as 


| ly the levers and by the arm with a fairly lara 


deflection. 


The arm P and the disk A form the two members of a 


clutch. These are periodically engaged and disengaged 
by means of the cam £, being disengaged during the mo 
tions just described. It will be seen that the direction of 
rotation of the clutch will differ. depending on which 
lever moves, and in this way the direction of deflection 
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levers have ceased to move, the two clutch members en 
gage and the rotating cams 7’? make contact with eithet 
extension of the arm and restore it to its original posi- 
tion. This gives a to the disk A, the direction 
and extent dep nding on the direction and extent of the 


rotation 


deflection of the pomnter. 
The shaft LV, 


and the rocker cam A, 


cams P. the clutch cam £. 
is continually rotated by the motor, 
the various cams causing all the The 
rocker cam A’ under the rocker setscrew causes the rocket 
face J to fall. The cluteh 


level engagement 


carrying the 
motions des ribed. 


arm and the rocker rise and 


kh, D 


and disengagement of the two clutch parts. 


cam acting on the causes the 


ResIsTANC! 


RESTORING THE BALANCE O1 
The motion imparted to the disk A ts used to restore 
the balance in the electrical-cireuit resistance of thy 
measuring imstrument, no matter whether this be 


a potentiometer, a torsion dynamom 
eter, It that 
a pen attachment a continuous record can be made o 


\W heatstone bridge, 
mstrument 


or other will also he een 


the 


the tempera 


instrument a thereby of 
ture, Fie. The 
A is rigidly attached to a shaft which carries at its other 
This 

potentiometer or 

The for this 
resistance is stationary at the top of 

Whenever the Wheatstone 
unbalanced, the galvanometer detlects, the deflection indi 
cating the 
periodical lifting of the rocker arm // by means of the 


balancing of the 


the chart in i. cluteh d 


2 iS shown on 


carries on its px ripple r\ 
W heatston 
slick 


hard rubber. 
the 


end a disk of 
the slide resistance fo1 


bridge, as the case mas he, contact 


the disk. 


bridge or potentiometer. is 


direction and amount of the unbalance. The 


cam A, raises the face J and lifts the galvanometer porter 


F. It the 


is In balance, this is simply raised into 


circuit 
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central opening between the two levers, and no fui 


Is Ul 


the 
ther movement takes place. If, however, the circuit 
halanced and the needle swings to one side and is caught 
I and one of the levers L, the 


the 


lowe r end 


P 


hetween the face 


of the cams 


lever acts against one of rotating 


the 


thre 


throws the 


clute h cam connects the lev 


next 


movement ol 


le 
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ver B out of its orma Ositiol Ihe 
r 2} with the dis 1, ar 


the cams P forces the lever B back 
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CORDING ENSTRUMENT Besipe FURNACI 
mositiot | 1 lel winter is re 
me elreunt tlance, no furthe 
pyiene 
1/ ;owever. there correction Is nee 
sary, thre rVatpometet needle wil 
till be o ‘ nit AL rain «nw ‘ 
1 moverny 1 aL ‘ thy lever / 
vhieh wall by ‘ ‘ ntil the erreutit 
va lia ( yprorty 7 Tive 
ers, f the imelined sur 
bpaent ‘ | 11 re ( 1 ul 
1 brie ‘ ( { 1 Live level and wri 
o that a large amount of unbalane 
q ! | 1 it lara 1 
TOR iller as the resist 
wnce approad eq moran \s com 
ile | i ecordtl TMerl Live 
wvements Val mm about ON in. t 
i) 0] 
Rarvip Operarion or Recorpet 
"The Y ca ave stides on a round 
ron we'll wtuated »\ means ob a 
continuous cord running over a pulley 
nf same aNXis as the slide wire 
This v r ! ( nection betwee! 
wn and the disk, as can be se 
Kiv , WwW ows the tnstrumentl 
" t mechanism for 
recording - carried in the same wa 
ele pro ‘ or rotating the disks 
numbers consecutively on the sheet whic! 
record 
ire used to indicate the temperatures of 
s, the form of the record is shown in Fig 
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6. Each furnace has a number, and by picking out t 


number of the furnace, it is easy to trace the record 


temperature for that particular furnace. 


are made every minute for each point 


effectually prevents the possibility of much variation |] 


tween thi printed records 


The only delicate portion of the whole apparatus is the 


I)’ Arsonval 


ul balan c 


which 


The 


valvanometer, 


the 


records the slight 


1h t] 


clreult. stress brought on 
pomter is 


make the end piece against which the levers operate « 
magnalium, of 0.0 t-in. It 


possible to make the clearance between the pointer an 


about is 


CTOSS-SCCTIO! 


the end of the lever very small, so that a slight deflectio 
smallest 


Ke 


causes the step to be taken. 


When used with platinum—platinum-rhodium couple 





These recor 


res orded, whi h 


<0 small, however, that it is found practical t 


also 
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he 


of 


dls 


Tike INSTRUMENTS IN ActuAL UsE 


An indication of the sturdiness of these instruments 


and the way in which they are used in everyday work, 
may be had from Fig. 


7. This shows an instrument in- 





st 
1e 
0 


d 


n 




















this will show a variation of about 5 deg. F., and when 

used with a base-metal couple, about 1 deg. F. But for 
resistance thermometers with the Wheatstone bridge there 
are several recorders in operation where the temperature 

or the over-all width of the chart, which ts 10 in., 1s only 

» «lew, ( or 4.25 dey I.. the smallest step being taken 

oma change of only 0.02 of 1 deg. 

The motor in most cases runs at a speed of 1500 

}).101., and the camshaft at a speed of trom 10 to 60 
ryp.m. For all ordinary cases of recorders for tempera- 
ture measurement, it is possible to have the camshaft re — 
volve once in two seconds and at the same time be amply Fie. 9. QueNcnuinG CLutcH PLATES WITH JIG 

; 
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Kia. 8. Conrrot Boarp ror HARDENING 


DEPARTMEN' 
sensitive, With a two-second period for the camshaft 
and the standard long step of 0.8 in., the pen will move 
all the way across the paper in 13 steps, or 26 sec. On 
the multiple recorders the furnaces are automatically 
switched or and off, one after the other, so that continu 
ous records are made of them all. 
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- 
Fig. 10. Testing ReEcCALESCENCE 
POIN' 
stalled at the Midvale Steel Co., which is almost beside 
the furnaces he ing controlled. Both this and Fig. 1 show t 


how the instruments are used day after day. It is also 


interesting to note that in some instances the pay of the 


men in the 


hardening room depends upon the records 
shown these charts. 


} 
r\ 
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The Packard Motor Car Co., Detroit, Mich., has a 
complete installation of these instruments and secures ex- 
cellent results in their heat-treating 


very 


and hardening. 


They keep a record of various batches of parts and can 
tell exactly what heat-treatment they have received. The 
instruments are located in a room above and away from 


the furnaces, the instructions to the furnacemen be 
nig signaled I) means of different-colored electri 
lamps. One of the instrument boards is shown in Fig. 8. 


The Packard plant has given this matter such careful 


attention and secures such accurate results that they do 


not find It necessary to erind the holes in all vears altel 


hardening. as shown in Fig 
9 This 


ie furnacemen and the 


This involves the use of jigs, 


view also shows the lamps used in signaling 


tvpe of furnaces used. 


Another corner of their heat-testing department is 
shown in Fig. 10, where the recalescence point of steel 
is being tested. The small electric furnace is in the 
center, the potentiometer at the left, while at the right is 


the reflecting valvanometer. This indicates some of the 


reasons for their success in securing 
ling steels. 


vood results in hand 


">. 
~ 
rar) 


Designing a Magnetic Chuck 
By E. UL. 


Kish 


Any 
of the 


tool maker who has need of using the principles 


electromagnet in some fixture or jig do so 


may 


with considerable confidence that he will be successful, 
although he may not use these principles in the most effi 
cent way. A chuck which uses 100 watts per hour uses 
only a single kilowatt in a ten-hour day, and that costs 
from two to twelve cents only, according to where the shop 


located. So if f the home-made chuck 


low. the 
For the 
tempt to desig 


the ethic ency oO 


money loss is negligible. 


sake of taking a definite problem, let us at 
na chuck to hold the simple strap, or gb, 
shown in Fie. 1, while the being planed and 
drilled. 

The must consider is 
the piece If we 
planer, we would probably hold i 
tighten that lig 


stops to keep it 


spots A are 
i 


“Tlow 
to do this 


first thing we hard must 


] 
be hel 


job ona 


le We 


the 


down ¢ were 
down with a 


htly, 


slhg 
in. bolt and only depending on 


end and side from sidewise or 
The 
by the table itself, 
the side pressure is. slight. 
nor any sidewise pull in the other direction, unless in the 
a tool that it tends 
and improbable. When 


that the 


MmOVInY 


endwise. pressure of the cut is down, which is taken 
or endwise, which is taken by the stop; 


There is no upward pull 


ground so hooking 
that is high! 
there 
drill may catch when being drawn out of 

Assuming a 10-Ib. pull on a 10-in. 


extreme case of 
to lift the 
drilling is going on, 


) 
WOrk, 


however, is the chance 


the 


wrench, 


work. 
and an effi 
ciency of 10 per cent., we will get a pressure on the work 
600 Ib. This the 


question, and Is probably a great deal more than enough. 
Tut 


Experiments with lifting 


of about will be plenty for piece in 


PuLL or A Magnetic Ciuck 


have shown that 
onet the 


the pull per square centimeter will be equal to the square 


hiavnets 


with perfect contact between the ma and load, 


of the flux, or the number of lines of force per square 
entimeter of contact, multiplied by the area of contact 
ind divided by 11,000,000. From this we find that in 


add 
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order to get a 50-lb. pull all over the chuck we will re 


quire a flux of about 13,100 lines per centimeter 
knowing the relation 
coil and 


which it will produce in a given piece 


square 
[It would appear from this that, 


between the winding of a marnetizing the nul 


ber of lines of force 


of metal, we can caleulate the windings which will pro 


auce any reasonable holding pow: his relation, wh 
called the “permeability of materials,” is to be ta 
from the chart shown in Fig. 2.) This curve, like mo 
others used in electrical work, is based on the metric sy 
tem. It gives lines of force per square centimeter in ter 
of ampere-turns of the winding per centimeter length o 
the magnetic cireuit. In applying this table to magnet 
circuits, It Is hecessary to chanve their adimetstons Lito 
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IND WINDIN 


the metric measures, Which Is Caslivy done b ememberin 
that a centimeter is 0.39 in., or an inch is 2.04 cents 
meters 

With each material, the increase in lines of force and. 
incidentally, in magnetizing power, is much more raph 
for the first few ampere-turns than later. This is mor 
noticeable in the case of steel and wrought iron than wit! 
cast Iron, which is of low permeability no matter how 
many amipere-turis are applied Wher usihey steel, 
desirable that 12,000 to 14,000 lines per sq.em. should 
venerated to bring the mavnetizatio up over the elbow 
of the curve, so that small variations in the current ma 
not make large differences in holding power If it 


necessary to vet a theoretical hol power of 50 Ib pel 


whole area of the chuecl 


3.100 lines 


sq.in, over thy which re quires the 


veneration of | per iron cannot br 


sq i cast 


used, hut steel ite’ he used ni} dl sw 1) ly working close t 
its proper capacity. Some commer ial chucks are wound 
more heavily than these figures call for, which does not 


materially to their effectiveness, for if the material 
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of the chuck has reached the point of magnetic saturation, 
additional turns of wire do not add proportionately to 
the holding power, 

The holding power of any chuck will be much greater 
over a limited area, such as an inch square test piece, be- 
Cause follow the line of least re- 
sistance, and that means more of them will crowd through 


lines of force tend to 


a small piece than will flow through the same cross-sec- 
tion of a larger piece. Inspection of commercial chucks 
shows that many must run as low as 25 Ib. per sq.in. of 
surface, and the older ones of cast iron, when holding 


cast-iron pieces, cannot run above 15 Ib. per sq.in. 

CALCULATIONS FoR A Put or 50 Le. PER S@.IN. 

If we assume in this instance a pull of 50 Ib. per sq.in, 
over the whole surface, we will have the necessity of fore- 
ing the 13,000 lines per sq.m. through the whole mag 
netic circuit. We will try this first on the assumption 
that this gib to be machined is a steel casting, so that 
the whole magnetic circuit may be considered as of one 
continuous material, It is necessary to assume some form 
and shape of magnetic circuit and then to compute the 
winding. If the first figures out to require an unreason 


able coil of wire, we can try again. There is no way 
that one can select any one of the many possible forms or 
proportions, and it is all a matter of cut and figure, and 
then trying the one that promises best. That shown in 


Fie. 3 is one that may be taken for a start. The single 
pole piece in the middle, around which the wire is to be 
wound, is 34x8 in., and the rest of the magnetic circuit 
has been made with at least as large a cross-section. 
Wherever the cross-section is larger than this normal 
size, we will be on the safe side if we figure it as if it 
were no larger. As shown, the leneth of the magnetic 
circuit is about nine inches. 
Using our formula 


Hus - * ared 


iW 


1 L.Q00,000 
the area being in square inches, and W the total pull, 
we get a flux of 13,050, or very close to the figures that we 
started out to get, though we had a lee way of a thousand 
each side. 

From the magnetization curve, Fig. 2, this calls for 
about nine ampere-turns per em. length of circuit, or 
207 cut the current 
consumption down to Y ampere, this will necessitate 
It could be obtained equally 
207 


for the whole nine inches. If we 


having 414 turns of wire. 
well by means of one turn with 
through it: but at 110 volts, that would mean a consump- 
If we keep it 


amperes running 


tion of something like 22 kw. per hour. 
down to 44 ampere, it will be the same as that taken by a 
IG-ep. carbon lamp, which makes it possible to connect 
the chuck to the lighting circuit, provided that is direc! 
current. An alternating current lets go of the magnetism 
every time it reverses and is useless for this purpose, 


Win 


manufacturers of 


CHoosInG THE Proven Size 


magnet 
this 


In the tables furnished by 


wire, it is recommended that an inclosed coil like 


should have not less than 1200 cire.mils per ampere, or 
600 for the 144 ampere that we propose using. ‘The nearest 
wire to this is No. 22, with a cross-section of 642 cire.mils. 
Che resistance of this is 

at 68 deg. F 

122 deg. F 

176 dex. F 


16 ohms per 1000 ft 


18 ohms on at 
20 ohms i “ at 
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The middle temperature is as hot as we ought to run a 
coil of this kind, with so little chance for ventilation. At 
18 ohms per 1000 ft., it will require 12,200 ft. of wire 
to bring the resistance up to the 220 ohms necessary to 
cut the current at 110 volts down to 44 ampere. This we 
get from the law that the current is equal to the voltage 
divided by the resistance of the circuit. 

When we look up the weight of 12,200 ft. of No. 22 
wire, we find it to be about 25 Ib. And we have not al- 
lowed room enough to wind 25 Ib. of wire, which would 
take over 8000 turns, where we need only a little over 400. 
We can use a few spare turns, but there does not seem to 
be any excuse for using 20 times as many. 

This is a condition which every designer of small 
chucks meets and must correct in one of the following 
ways: 

1. By making space enough for the coil by increasing 
the height of the chuck. 
magnetic circuit and calls for more ampere-turns ; 
italso makes the chuck stand up above the table of the ma- 
chines and take up room that might be used in other 


This increases the leneth of the 
but 


ways to advantage. 


2. Special high-resistance wire may be used, which 


will give the desired number of ampere-turns in small 


16000 /-—- 
314000} 





tion 
+ 


per 
U 


e 
ec 
er, 
Wi 
r 
Oo 
oO 
c 


Sq.Ccm.Cross-S 





. 
a 
c 








Forc 


et 
< 
r 
Cc 





of 








of Maan 





0 4 lo Bb 2 


] 


0 2 4 6 6 1B 
Ampere Turns per Cm Length of Magnetic Circuit 


Fig. 2. PerMeABILiITy CURVES oF VartTOUS MATERIALS 
compass and which will use up the spare current without 
the customer knowing it. 

3.  Asbestos-covered wire may be used and run at a 
temperature that increases its resistance. 

!. A resistance box in the circuit will cut down the 
current passing through the chuck. This is the same as 
It has the same effect as the 
two preceding schemes, but the advantage of confirming 


cutting down the voltage. 


the heating effect to an external resistance that can smoke 
away without doing any harm, and which, if burned out, 
can be replaced at low cost. 

The correct method is to use a much finer wire, trying 
ove after another until one is found that will give resist 
ance enough to produce the desired number of ampere 
turns with a very small current. In this case, the wire 
required would be No, 36 (0.005 in. diameter ). 
require 13,000 ft. of the wire, but that would only weigh 
about one pound. This will allow but '/,,, of an ampere 
to flow, but with the greatly increased number of turns 
will be enough to produce the full holding power of the 


It would 


chuck, 

There are serious objections to using magnet co*!s of 
such fine wire, especially around a machine shop. They 
will not stand rough handling, and they burn out with 
small currents. In a place where a man is likely to re 
place a fine fuse wire with a piece of No. 10 copper, it is 
just as well to play safe, especially since the coarser wind. 
This 


ing calls for only 55 watts current consumption. 
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is one of the cases where a high percentage of saving Is 
insignificant av a total. 

This No. 22 wire is given in the tables as having an 
0.0333. 


outside diameter when double cotton covered, of 


(Single covered wire should not be used by amateur. ) 
leneth of 


laver in this case where the coil is three inches long. To 


This allows 30 turns per inch coil, or 90° per 


get the 414 turns which we need will take five layers, the 
total depth of which is 0.165 in. 


A Process or “Cur anno Try 


This makes so thin a coil that we will take advantaus 


of it to lessen the height and to try once more with the 
form of chuck shown in Fig. 4. This is different only 
in the height of the magnetizing coil, which we are now 


The leneth of this 
15.24 


the same, nin 


making 114 in. magnetic circuit ts 


only sIxX Inch s, Ol cl. The number ot anipere 
length, 
At % ampere cu 
this Now let 
vet As this 
pected to be our final design, we will try not to crowd the 
lit 


turns per taver, 


turns will remain centimete 


per 


making a total of 137 ampere-turns. 


rent tl will then require 275 turns, us see if 


we can sO many turhs mh this space, 


Is CX 


coil, but will make it in freely by allowing only 28 


mlaKINY a little over 
depth 
Wire 


10 layers and 


turns per inch, or 42 


SiX layers. Allowing Sever) lavers we have a coll 


of about 14 in., where we have left %¢ in. 


space. 
costs so little that we will probably put in 


fill up the space, hot because of additional holding powel 


bv using these extra turns, but because in winding the 
coil we may have gotten a short-circuit that will put a 
few turns out of use. 

The coil should not be wound on the chuck itself, but a 
wooden former should be made just the size of the core 
and with wings on each side to confine the coil at the 


These wings should not be glued on, 


that th 


coll 


ends, as in Fig. 5. 


hut should he removable, sO can be removed 


To keep the coil together when it Is 


when complete. 


taken off, lav strings A across the former before the wire 
is wound and weave them back and forth as the winding 
the 


l'o Miae 


before attempting to 
to the 
and to slip it into place, wind sé 


around the wooden core prec bye 


proceeds, tying ends remove 


the coil. it easy vet coil off the former 


lavers olf 
to 


veral papel 


fore beginning wind 


the wire. 


So little wire is used in this chuck that it will be neces 
sarv to use an outside resistance to cut the current dow) 
to the 1-amiy. cohsulption that we want. len lavers 


19 an. 


This MwaiACS onl 


We 


make 420 turns, each about long 


665 ft., the resistance of which will be 12> ohms. 


need 220 ohms. and must get a rheostat with a resistance 
of at least 208 ohms and good for Yo-amp. load hu 
use of the external resistance is not common, except in the 
smallest sizes of chucks, but ha no elTect 1 the Wa 
of lowering the efficiency : in fact. it slight proves the 
chuck by removing the heating effect of the current fror 


it to tin rheostat, where Is it lnore readily radiated 
No allowance have been made for air gaps, it) bein 


assumed that the mavnetic cireuit so nade up as 


practically one solid piece of steel and that the work fits 
perfectly to the chuck. 


FIGURING FOR A STEEL AND Cast-Iron Ctrcur 


This has all been done on the assumption that the piece 
held 


magnetic circuit will be composed o 


to be Was to he steel. It It Is to be cast on, the 


; 


two parts, which will 


MACHINIST 


be of different metals and, consequently, of different 
sistance to magnetism. ‘The cro ection of the piece t 
be held is IxS in... or 91.6 sq.em, hi whet itlon curve 
shows that more than 6500 lines per sq.¢m ‘ Me 14 { 
through, unless some leak across the air space Ih il 
lows a total of 335.400 lines o orce, as the most that i! 
be used. Using the same method as befor t consider 
lv the crs uit as rac up of two part one throug tiv 
ast iron of 4 em. length and the other t teel of 
15 om. length, it is found necessary to su SO amper 
turns for the cast-iron part of the magnet uit and 52 
for the steel part, a total of 152 turns for both, or nearly 
what was already provided 
To estimate the holding power, go back to the origi: al 
orn ula. where the total holdin power Is equal to 
quare oO the flux per sq.cl (S0U00> ) mes the area of the 
rrarte which is 38.3 <q.em civic 11.000.000: thi 
equ HO Ib, OF |= Ih " ! Tl Is as (4 
in Wt 1a VE any reas to expect in a litth like 1 
ly hig. fo it ha ut itte! ‘ lo mow T nu 


nosuch a way that the tool maker could con 

ly. The « ms-secTIO! Tin mine throughout 
Ihe Clit 1 { Corl { mrotect il it ca 
hia c ass is tlie Bie Olt lo L puirt « | 
prs I ha core cal ( rrvancle CPAP rr 
but t is idds ohe more jJolnl thal m 


up on honor. 


A Double-Swivel Drill 
By KE. KE. Tires 


HItAUT 


1 
he 
( 


lapping and laclIhng con pote te ona radial 


illustrations sh 


oO 


asoli « 


the engine base of a J-lp. hort ntal ¢ 
Che jig consists of the cradle A, Fis 
orizonta rover bearings ! e stabs on 
Ih right hand sil BR ol thr cl i rise 
ic four index hole it 40 , two holes 
ind DO « eneh \) ! oof 
('withasprn ehvave tient | ro 
made Trom wll x ! ‘ i] 
: swdlonad-atoc! vis "hye 
rotect rom dirt a hips ! hine-ste 
‘ | i) 1 w?@ cTa le Wil | 
oller bearing / at the botton | 
| 1 ! nt era ( 4 ere a Liso nll 
1 operate ever | 
\l| the made, oles t 
| vith ta ( 
| jig ha te G 
tiyh ) i i" ) (| wel 
| ! Hiis SIAN ) ! 1 7 i 
} waril ij) st ( | 1 ‘ 
‘ the nog 
In Fig 2a th 1 
( tw \ 
| is vy f} nite { 
hol i il ’ tou rts ) 
[he leaf A on top of the j 
mn oll wile W ) its ! er a 
dn the a 4 ‘ Hie " ’ . 
th ih stud hole 1 2 heel 
to the 1 t-band trun ! ) \ tate hand 


lril for drilling, 


drilling 


truct it read 


the teneth 

Ti! \\ ] i 
@ peri 
! 1 

bi the base, 

t be tac 


Jig 


reaming, 
machine, 


Crier ine 


ry, 1, which swing 


vothy sides 
round and 
at 12 dew. 


od level 
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only operation done hefore drilling is to erind the hottom 
if the base on a 36-in. ring-wheel grinder. 
OPERATING THE JIG 


To insert the casting, the jig is swung in the position 
2, the top CTOss plate removed and the 


then 


shown In Fig. 


hinged bushing plate swung down. The casting is 


inserted, resting on the finished bottom and located by 
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ra be used for 


The pulley 


CAN Macitinxisy several vears ago. It 
dt illing either oil or setscrew holes in pulleys. 
Is placed ohn a mandrel A, into the vroove end of which 
a slotted washer # is slipped. This mandrel works in or 
out like the tail center of a lathe, being operated by means 
The two brackets J) and £, 


carry drill-guide busia- 


of the crank C, which are 
adjustable in the vertical T-slot F, 


ings for the rim and hub respectively. 















































Pia. 1. View or tHe Darin JG Mra. 2. View wird Jig Swung Arounp 90 Drarers 
\ 
y| m n 
Pia. 3.) View wits Jig ann CrapLe Swune Verrical 
ribs which stiffen the main bearings on both sides of the 
cylinder end. Three clamps are provided ror holdin: 
down two in the cored hole at thi rivht, bie, R anil 
a heavy clamp at the cylinder end. 
After the casting is clamped, the lop plate and the 
hinved bushing plate are put in’ place Necessary slip 
bushings are provided for tapping, reaming or facing, a 
the case may be. The facers are guided in the bushine 
and: have stop collars to face to the right depth. All A PULLEY-DRILLING .J te 
tools are held in magie chucks, which allow fast hand 
line \ mandrel used for anotner size of pulley is shown at 
This jig has proved to be a great money-saver. Pre G. By using different mandrels and adjusting the busi- 
viously, four box Jigs and two men to handle them were ing brackets, this jig has a capacity for a wide range of 
necessary to turn out ten completely drilled bases ina nulley sizes 
ten-hour day, while with the double-swivel drill jig one 
~ «oO ete Hises ver ‘ ou ‘ 
man drill mpl te 20 hase pel ten-how lay. By a new method of plating luminum the metal is first 


A Pulley Drilling Jig 
By KE. A. THawnron 


Works, 
AMENT- 


\urora Tool 
? 


\urora, Ind. after a design that appeal din the 


Wis made by the 


The jig shown 


then washed with 
bath of potassium 
is then immersed in a bath of 
litre. It i 


being 


immersed il boiling potash, 


i bath of 


lime-water and dipped into a 0.2 per cent. 


evanide for a few minutes It 
hvdrochlori mtaining 
ric kelplated in the 


adherent 


one gram of iron pet 
the plating 
has a white 
ratch-brushed 
erack, and th 


tluminum with- 


cid ec 
usual 
The deposit 
whens 


then manner, 


said, perfectly matt 


it is 
ippearance, Which becomes bright 
When bent the deposit does not 
metal may be heated to 


it separation of the nickel 


hammered o1 
point of 
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Personality im the Shop--Psychol- 
ogy of the F oreman--I] 


By C. B. Lorp 





\) NOP SIS 7 id article / hou foremen 





roule hie elects /. TI COM DUTES bhie “home qrowin eis ae (; “ RN 
foreman miei i tm ported rival and fell wid lhe 
/ j \ foreman choses row thal oclates usual] 
latter has le friction as a rile in tis depart ; . . 
Hats De rection anor lis dhe t id new man, not 

Lhe Iw ied GOMmpdiuid i Codified wanu of tie ae As 

P F Withstaunadin tive wet f rt tne rrhcrle mel to the personal 

realy affecting mrenmcn, and Ose are mesented 

, 
ties O The’ Tren uneder i fart out to in } ood 
herewith 
oreman Liv nieh resent ore | } ! } thy borne 
. nit is vettin a “swell eae, ‘ i | none 
Whether au otirmn should eo out mie tS OW Shop for bore 
, , Hah The same treatment 1 ‘ conn 
men is a disputed cyte Thon Qne may say that i Li x 
Hes new. he'll vet over that | leads aie 
! ] ] i ' 
ity and should be the desire of a firm to choo { 
tt iV that.a ivas! ql ti ‘ 1 bisave { , 
‘ utives from amione is own men, both because of then . 
heh pel Wir oon | " woolly ( ‘ 
] j 
amiliarity with the work and as a reward for faithful 
> . rhe] ood elloy | ‘ leo Tle i oremel nl | ty 
eryiee, It also arouses the ambition of the men and Ive 
thie ibricte ther 
them an opportunit to look forward to At thi iubeye 
L dlo not mean by t to ’ 
time it avoids a lon reliminary trial and possibly fail 
, : - men, a I e\Ncusable a ol ao f we alo 
ure. On the other hand is the psychological attitude of 
tavle li 4 ‘ | ‘ ir ! eon ro 
the men, which tn the main ts inimiteal to the successful ' 
. . rial il Oo UupMel bhhothwet ‘ ! j ny to it \\ 
andidate, and the latter previou Prappediaarity with tle 
. , , i ent rensol nit aot ¢ ‘ i\e ! 
men. Whiel pre Up poses bhagubontat foo penaatbitaadin Cliscrpelitee 

: ; . ! reausol rl] oat 7 } ‘ ry thr ' 

thout trietion, It is also a facet that a new man will 
: Htavonism to one another jeop es oUt ferests or ha 
bring into the shop new tdeas and new methods, and, 
; ; 1 Teil lov te ri que | 7 ‘ | it ti 
iiot be ine hound by traditions, that he wi have a clearel 
ist tru ‘ ( | ‘ res] 
vision Of the hortcomines of lis department. 

t , , n t fre the ) | row ah 
With the foreman taken round tive ietory, the | ) yy Pore. wp Discretes) 
evolution: with the new toremah, tt ts revolutiol 

\ reman to be efhicrent must »aVO riction wit 
: * ‘ » ‘ 1 ‘ 

SELECTING FoREMEN AT THe Wagner PLAN’ eomen under timtas mi o dra fair 
rae ‘ } ear?) tiv, que) Ine ‘ 7 ray 4 | 
l‘o provide lor this continverns us tara MO ible. ou l ( ‘ ‘ rf 

] | ‘ ure Oo ( meri ’ ; 
OMuimpany issued the following nottee, with thr ‘den f 
j i! tt al liseapliy ! t } m t extent 
men who are not at Present cousplreuoeus May col ol ‘ a ' i i t. ¢ ‘ 
' 
tte , , T ’ ‘ 
ird and by special training and assistance on our part , i in 

" " renit | 

develop and become ava lable for remel ositions VRE 
\ ; ] 
. il one THT teh ro omore pe ay , ore) 

It is the desive nad intention « the Warner compat to . th, 4 ren 
select its execut ‘ fi« oO OV é revel rT ust ) : t ! fon ! ‘ " en 
ible To that end we ll ece ‘ it " Linnie ipplicat , , ' , , ; , - 4 
lor the positiol af rey , ‘ ; { P 
holding the position of ; t oO , li ‘ ‘ pret ! thine " 7 ‘ , ‘ , 
erence Tor ! ‘ itis ‘ t ! Pl rs | } | 

) le | ha I ! thre ! 

i pot ten oma \ ‘ 
it ou | t ! ‘ 1 | 
el nad 1 ! i ‘ ‘ qian vit I ‘ ! ‘ ( 
ent i te ‘ | ethe q . 7 adm ‘ ‘ ! ' ‘ 
nd 3 hit hHhool ¢ ‘ t ‘ take i ‘ 

correspor ‘ o \ i : : I 

t te rt iti i \ yspriaol " ' ; 

oe t 1] . ‘ , 
' ; qu {~ ite ‘ { wit ‘ ‘ 
n vhich we thint Pere ‘ ‘ t ! ‘ e! hould be 
grounded and you will be expected to ke up al detficien Phrouw . dled a ‘ ‘| | 
n your part When a vaca occult examinatior will b trnnesn on or executto \ cute Nn take can | 
held, and the one gettir the highest total of mart will 1 
iven a trial it should be note in tl connection that ey al a CACCU , t 
eiling in a paper examination will not lone secure the po ould prom " ‘ its 
ition is executive bilit hop ecore il expe é ‘ 
handing men wilt probabl count more than one-half tl CONSERVATIO | iT 
points If it 1 thought in spe il eases that none of the 
ipplicants have sutficient experience oO posses ifficient \ thy > t thar aga) ; , . ; ; ew of 
Knowledge, we wil secure t ma from the outside The ‘ titvclinon { ‘ | el } otect 
names of applicant ina or those taking the examination will , 
be considerea oundentias and onl the name of the succes ni from outside mterterene ras po rte B th 
ful canaidate, it any, will be published. We are not bind I mean peopie from the drafting room, the production de 
ourseives in any Way to take n from within the ore a ‘ 
. partment eost cepartiye T clin aAnppDiicant OT ©! 
tion, but for mat reasons would rather do so if po ble bik, ' , ’ . 
otherwise we would not post this notice The reason more Jovment and the { ) Phuadaie ul l all lar ( 
n do not have portunity hat the do t qualif 
op! I ini i t i n i TT ] e a4 thy mite ( nl 
Supe i t, W er Electric Mfe. Co., St. I i Mi ( office people ta ) tinny otiv t | the Su} 








erintendent or the office boy, they are interfering with lis 
re mictions and decreasing his efficiency. So we re 
quire everyone to transact his business as far as possible 
rough the general foremat ven thoug t be nec 
il or him to bother the foreman a dozen tion nn hour. 


both 


jt ore 


rod and it avotds a vreut deal ol LHnecessa ry preamble, 
her i! also constant demana lor the toremen Tron 
i ollice, regarding cost matters, drawin ancl the Like 
( lo revulate th 1! follow rstructiol Wils I> 
ore mn will le e the epartment little po I 
l lle upe j “ve epartine ol oO t i 
expected tl t he rt le t the informuatic will oto tl 
i na ecure ye l interview ecessil | 
? ti nt pliire té iti« I 
ottice ch he ' t vet ove the telephone ie will 0 
‘ ‘ It ome ‘ vhere ht de ‘ ! t 
! of « F re ymral to the hop, thi le 
lI t hol } eneral ple ‘ onfo to the ibove 
tior il ‘ é los rt ef te rie } 
l | nfere é it othe 
t ‘ ! ‘ ‘ 1 il ‘ ‘ 
‘ ‘ ‘ ‘ ‘ ! 
ntendes t 
Wor KING Llor ~ >] | MmEMI 
Cot tye ulatio vine e require ¢ itt emer 
i 
it ft Y | irtmient why t the , 
ci tivat thy be amone the last to leave The eve 
\t these times there are always liable to be trreeularitu 
) ) ort or ohothet that require lin lol i il 
] ; , j { levy ] 
ern t undestrable for a foreman to display an iste 
‘ ! Thi elo? il ie ¢ va 7) Liat cla ~ Wol 
We are ver) beral regarding absences, and it ms mere 
ssury for a foreman to notil veneral foreme) 
Thiakt tye desires tor tay oll o1 vet ol] Whe ereneral horerme! 
turn notify the supermtendent, f they themselves 
si to lay olf. In busy times, we Insist upon the foremer 


aking off miornibes \ 


certain afternoons or Saturday 


ueation of one week Is vranted to every Toreman and one 


Iwo weeks To every veneral rorenian. al (| Thy re al 


hasis. Our assistant foremen, however, 


maced Ol a salary 


re usually parca ona day rate, with an added bonus o 
ten, fifteen or twenty dollars per mont s Ceast 
nutomatically When Thr job CCUSCS Phi Ob pweckhr « 1 ~ - 
to prevent intlating the rate of a man promoted temporal 
\ with consequent dissatisfaction ! jis part «due to 
reducing it when he is returned to the bene! 
A meeting of foremen and assistants ts held once every 


ont rom September until Pune miuectatel altel 
vork. People interested in any subjects to be brought up 
re invited. The company provides a collation, afte 
which matters of interest to the shop are discussed, and 
each foreman is expected to bring up at least one defect 
inh tits Gdepartinerut Perfect department ire looked Upol 
it ISPLElol Timel ubjects are also brought up 
for Ciscusstol We consider that miu ol our progress 
bal To ctu tor Thies mecetlibie | ( ire SCT formal 
thal mipersonal iracte! 1) oe Wont pon 
tournaments are el merch prynrene thi 
mere ) the two | | PHLELV Ted se val ™ eral da ( 
hela « ine the ve Which thev atte enough to be 
ociable without beme familia arit r 
tween foremen or between superintendent and foremen 
does not tend to efficiency and is not e raved, but a 
spirit of friendliness and respect is Kamiliarit while 
it mav not always breed contempt. does breed inditter 


ence. 
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Runes ror Conpuct OuTsipe or Tlours 


Our are expected to be gentlemen, and to ob- 


Poremen 


serve fully che rules we lay down for moral conduct out 
deoof business hours, namely: 
It 1] ot pair their ipacity for eflicient service du 
bu ‘ hours 
It hall ot be such as to reflect upon the reputation of 
he compat or the vn general reputation and standing 
he munit 
it ] ll The free trom t ACCSSIVG use ot mntoxk itink liquors 


to regulate their private life, but think 


e hove requirements rensonable. We aise forbid wn 


eTioh Which will Hrikpose aly burel Ih, physical 


i] impair their eflicieneyv. This appli 


ecutive stall down—we want no 


two thasters, 


estilo} Is. 


, 
meh Should Wwe eXpPectl Trobe a 


having in mind the 


, : ' 
Vbect ~ shout 


Phe ¢ 
position ane 


We OOonW PeyTe 


r production 2 Ts it desirable that he should giv 
Ttdh that attention to trachihe or operation Phi prave 
ment TTT other thines outside o purely produetion 
Wool 
‘ itter , «le vitulle questlol nie | think depend 
lis tiie personality of the superintendent \\ 
( meat «nd derable ¢ out oremen. but are willing to edu 
ite then >to The standard we require, giving them al 
thi ponsibility they can carry and still vet results. We 
‘ ‘ thorough Ili a hol 1rite rherene poli Vas lony as 


] 


‘ ott erate failure nor lowe r out <tandare Lyecae Lise 
thi eof some one or more men, but step in wit! 
advice or action until things are again running satisfa 
tol We accept reasons, but not excuses: errors o 
ledvrnent, but bot mistakes, I should say, perhaps, that 
ve recounize tnistakes, but not the same one twice. 
\lista e, bv the Vav, should he erased from the com 
mereial dictionary, as there is no such thing There is 
ither an error of judgment or inefliclency, and in some 
men it eCUrril 
|" t nian possesses the fundamentals, we 


our Toremel! 


Dut we dlo 


ire Willing to do the rest. We do 


perrect, 


hot expect 


expect 


T-Slot Cutter Holder 
Nor to 


\ -slot cutt ol id been giving considera! 
ro rie ertuin Work, ¢ ne to conditions ely such 
i ae | ( rite os Perl} ‘ | | ( Ww ¢ 1 
nt ! This } ! collet s cient tight 
aS | ” Tithe Qhoeonspona 11] } 
) nin ( Tel tT combined 
t! Lith spt 
] 
1 } Wwerco ‘ ) usin ncotlet tapered t 
_ 
{ ‘ ne s @ abe tThed I 1 collar havin 
( screws ( ters, whicl iried fron 14 in. te 
} } } 
; eter on the cutting end and were only 14% in 
( entire ssitis t mn prc 1 ‘ cl in) ed COll- 
ons \\ 1 ear ) ns a stop these cutters could 1) 
t*? \e ( vy ! iy nal enlace ] a +] 1?) t}y, 
ryyye h)- on. 
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Special Operations for Making an 
Automobile Steering Case 


KprrortlAL CORRESPONDENG| 





Ohne of ther completes ten ine snowh i hy 
" ) VOPSIS \} hen manudlacturu af slerringd 

| } Mt cleratlealt a! ] ‘ wel ormed im (th 
case, live first operation is lo miadcihtie lie v/a ye 


; 


fhe cover, lhe casting hema located bu | surraces 





and lu, pins, Cup hushings are used to locals hu ; : sd ) 
hen milling this slot, and the milled slot is itsel} : ' rtakanen \ prlsves | AR. Y lie 
used as a locating surface in subsequent operations, : - reiletees | ype thie 
| quich acting fay pre of binding screw is used lo Led plist a r tin 5 luster , 1 it , 
told the tools nut dy. | ip / | iiso 1 ic \\ 1 t show? 
; Phese' two straps told the cast ecure wi’ 
In the manufacture of automobile steering cases, 1 cued dnl Wy r) lt aff 04 : 
International Motor Co.. Mack Branch, Allentown, Penn... evolution. mills the slot 
employs Spee ial tools for some of the Operations. These Ihe el se block Fa | ' ‘ eitil the cut 
tools have beeh mb service Tor ovel im months ania have ter ‘ Th ann thy TT ‘ ne / \ thi ™ 
Ven satistaction as te qualit) aod production, Peed billed, the ot A and the be ( mvay bn 
es — 7 
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Ria. 2. Macnining FIxnrurk roR SLO‘ Big. Oo. Jia ror Dion te LAd Lhow 
. 
\ 
os 
ER POE PI PE a he 
» 
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rok STRERINE ("4st 


Fic. 4. Jia vor Drinurxe Partine-Lixe Tloves Fig. 5. Turnine Fixit 
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machined to the correct depth by usin ber rom th | \ line holes FY, Fig. 1, are drilled in the 
urlace. jig shown dl ivs. band d-AL The casting ts located ona 

rr ve Which fits into the machined recess and by a err 

VACTIENING THE LARGE lon vale SIG rg RR RSs ee. Se 

Phe next operation cor ts dnb dena ne the large hol to the large reamed hole. The parting-line holes are 

DP, vi | barr Uda ecbor shat, | |! ised tor tht drilled wat i mi. «trill, the operation bere per 
Purpose OW hie. 3 and 3-A formed ima ultiple-spindi machine. The slip bush 








bart LANG 



































hia. 9 VMActHIning Large Hone 1 
The cast 
nilied alata dh ; 
t Vhe molt cb. owl ' 1 qui i 
| i iter ‘ tly sstt | 
eer eoturel brane | 
rinist thre }» f Whiieh mel vera 
\ Ix at) secure] he |] 
rough- and mre stl 1 tWo-p 
wil Jip | } ‘ rm red Ti >] 








Coven 
| rr) mre ! rie Tintopne i wll bd 

‘i ood a. rene 
ti Wwrenel-t 

ee VIACHINING THE FLANGI 
th Liternne | ext operation tncludes facing and turning the 
t the emd of t /’) Fie. 1: turning, threading and facing the rear 
rer ole is the Wil f the recess Gand boring the hole //. For thi 

t cutter in the operation the casting is held in the fixture shown in Fig 
In. D and J-A. bn located by a toneue. The bolt 4 hotels 




















TIME 

or 

OPERATION 
3 MIN. 
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NOTE 
PARTS BEING MACHINED ARE MADE OF MALL.JRON 
JIGS ARE MADE OF CAST IRON 
STRAPS MADE OF MACHINE STEEL 
TIME OF BUSHINGS MADE OF TOOL STEEL,HARDENED 
r sate doy AND GROUND 
“ HOLES INDICATED BY HEAVY LINES, AND SURFACES 
Mf RULED ON THE PART DRAWINGS ARE TAOSE 
. MACHINED BY THE 
TOOLS SHOWN 
Y FIG.9-A ° 




















AMERICAN 


tb 


the casting in position. The fixture attached to an 


angle-plate on the lathe and the various tools used are 

manipulated in the tool holder in the usual manner. 
The last operation consists in drilling the six holes 

in the flange F, uscd in this instance 


Fie. 1. The jig 
is shown in Figs. 6 and 6-A. 


The jig A 


the outside of the machined flange. 


ess which fits 


screws B hold the 


turned rec 
The 


atta 


is located by a 


peo ition. \ olf. whieh Is hed to an angle 


plate, Is passed through the hole '. and DV Using a large 


washer ora strap and nut the casting is held to the plate, 


hich is located on the drilling-machine table. | Six 
(q-in. holes are then drilled in the flange, the tools be 
ing guided through bushings in the jig. These holes 
are tapped a ®-in. U.S. S. thread, after the jig has 
been removed, 

The cover for the steering case is shown 1 hie, 4. The 


first operation, disk-grinding the parting-line surface, re 


quires no special tools, but some of those u ed in sub 
equent operations will be described. 
MILLING SLots IN THE Cover 

Phe fixture usec to mall the lot A, Fig. 7%, Show! 
n Figs. S and S-A The boss Bb, I ‘ Naced ina 
cup bushing and the lever rew lt, Fie. 8. is treht 
ucvainst an ear of the castil Phe we e Bois drive 
under thr i bus Y owh, thus rat the cast 
against the underside of the steel straps ¢ I" xtur 
is located by tonwues and held on the machine tabl 
the usual manne! Whi milline the slot a 6-in. cutte 


s used at a speed of 54 rpm. and a feed of 0.055 11 
per revolugtiol 
I 
| ‘ \l Operation = DOr thre ire ole f I} r 
I} ~Is done mm Ti } show! 1 fies. Yand \ 
| ‘ cust he lon ite ) a tol lé \\ } ts toon Thre 
slot mill I re Ous Operatio 1 s forced wa 
=for ) i! a) Tie ~rewWw | s| ‘ (| rT) yr sere 
B holds mart secul Phe core ole is then opens 
t \ P or to These are of the 
’ 1! ] ( 
t ‘ ( ‘ ‘ ti »] 
l 1 
Pitta Swanpe Hoes rE Covers 
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mounted on plates. Generally, no special arrangement 
for the care of these plate s has been made in advance of 
their making. 

The storage of the pattern plates is in most places 
the 


bins in the pattern building are 


the same as ordinary pattern storage; shelves and 


utilized for the plates 


In one way or another. ‘The general complaint against 
this kind of storage for plates is that if is unhandy, as 


considerable hifting and movine are often 


Necessary Ih 
order to find the plates that are wanted. 

A novel scheme for storing plate patterns is as follows 
The patterns are placed vertically on racks or frames 
hinged to the 
holted together, 


side walls. ‘These frames are made up ol 


castings \ heavy upright piece is pivoted 
to the wall at the top and bottom, to which six grooved 
castilivs ar 


\ wood N 


holted at one end, projecting horizontally. 


shoe fits into each eroove, and the pattern 


‘lates two pla ed end to end stand on hoe. The 
erooves are it duplicate so that the pla ire. stored 
hack to back, with four plates in each on. Also 


two | plates are upported Proc thy at pivot 


Aves of 


ing storage for 20 plates in each unit. Mhe sehem 
akes it possible to iImspect all the plates tustanthy and 
take away any plate either directly or dn having te 
wove only one other plate to get at it. 
A service tras al nye the wall makes it possible to tak 
1 plates to storage or to withdraw the needed ones with 


a minimum of labor and time. The castings making up 


e frames are very simple forms which can be made ane 


! 
erected cheap 


ng Chuck 


+ 

( 

0 
rt 
& 

—~ ] 

u] 
>} 

J 
to 


\ ; used in the CG. Re T. & PL RLR. shop 
s II] 0 e-turning 0 wen bull ring ‘ 
( lustration \ plate A fitted with eleht radia 
= bolted to the lathe aceplate, These “peo 
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tity during the same time of the year before. It is said 
that this result has been brought about mostly through 
the exertion of a few concerns which took a special im 
terest in this market. The shipments of machinery to 


Spain in 1915 were 1686 tons. 
To 
Next to Austria-Hungary and 


BELGIUM AND FRANCE 


Italv, the best custom 


ers for German metal-working machinery have been the 
nations with whom she is now at war, Belgium, France 
und Russia. Very different conditions have contributed 
to this business development. First, there has been a 


large and independent demand for German machinery 


industrial districts, having its 


that the 


not able to satisfy the requirements. 


southern 
the fact 


from. certain 


origin mostly in French industry was 


Again, the very busy 
automobile-building has heen a large buve 


withstanding the often very violent avitation for a larg r 


industry 
French railways have also been good customers, not 
employment of French-made machinery coming from a 
certain section of French industry. 

By far the largest customer for German machines, 
however, has been the important district in the northeast 
partly occupied by the German 


if the largest 


: ’ . 
Whilel! Is 


of France, 


Army and 


how 


which contains some « manula 


turing sections of France. This iron- and coal-producing 
CULO I close 1\ connected with the same veological and 
ndustrial streak which extends in an eastern direction 


through Belgium into Germany. Notwithstanding the 


has bye I 


parts, and a 


Nitical divisions of this large district, there 


wechoce lation between the different 


rudd 


eroof the leading industrial companies there have been 
clo | ite rlox ke dl. The hates of Some ol the laren <t vl 
clearly the intention of the founders to work on all 
ides of the boundaries. German. Beletum. and Fren 
nermeers have heen leading These companies, and Is only 
ural that machines having found favor in German ter 
itory would also have a favorable trial in France and i 
Belgium. 
Beloium bouwht, therefore, 9108 machin O12. with 
an average value of ST12 Vhe total for 191s riven as 


ft TOL, S91 tons, 


(132% tons, and for the first half vear 
Which shows a falling off to he explaimed bw the oneral 
Ulisatisiactory concdittony ny oth 1ron-Working industries 


{ ‘ 


ol thi Section during The: <prin roo | =ththiner of li | Cai. 


France bought mm Tb2 TIt68 fterman machines of an 
average value of S21S | Pode ft quant Bee 
fons amd in the first half vear 191 01 tons, showine a 
small decrease to be explained by the same reasons as met 
tioned with regard to Beletum,. 
To Russi 
While the close relation betwee thr rom oc«listrret 


of France, Germany, and Beletum offer a natural explana 


tion for the large sales of German metal-wo ine machines 
In the adjoming eount ries, condition ale ditferent with 
regard to Russia. For the last 15 vears Russia has been 


nore oO} economlcally dependent upon Germany, 
Why this should be the case has never been explained 
satisfactorily, but the fact itself remain German en 
rineers are largely emploved in Russian works, and short 


ly hefore war considerable 
that the 


Krupp concern intended to take over a part of a famous 


thr outbreak ol the present 


eommotion Was created 1y\ the rumor famous 


COVE rnmental 
Dur- 


Russian tron and steel works having larve 


contract The Russian demand has been varied, 
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ing recent vears frequent orders have been given for ma 
chines employed in the manufacture of agricultural ma 
The 


opened up) mn Moscow have evel considerable 


machimery humerous metal-ianufacturing plant> 
orders ane 
the increase in industrial activity supported by the Rus 
sian government has brought about several doublings o! 


Russia. 


metal-we rkineg 


the German sales of 
The s( 


ot x DS, 


machinery i 
reached in 1912, 9577 machines of an average value 
the 


the large European countries 


bene the best averave value received ly 


German industry in any of 
range of business done 1h Russia. 
1913 14.645 tons 
191-4, 10,632 This last 


item is more than double that for the same period of 1915. 


and showing the large 


The export to Russia for is given as 


and for the first half vear Tons. 


Finland bought 758 machines in 1912, of an average 
value of SITS1. 
To Ortien EUROPEAN CONTINENTAL COUNTRIES 


To compl te the figures for the Kuropean continent, thr 


following statistics deal with the remaining countries: 


1912 
Number First Half 
of \verage 1913 of 1914 
Count Machines Value Tons Ton: 
Switzerland 451 $144 2951 1283 
Denmark 9541 \6 1194 53 
emaien 1908 196 1923 1737 
Norway 1474 153 S02 464 
Holland 1Oe8S ra ;oO7% 1440 
on 
Phe \port business of the Gaerman metal Worktliy lia 
eniner ndlustrv is conducted tin several different wavs on 
the kuropean contiment. As already mentioned, many o 


the leading firms have founded branch companies in thy 


alifferent markets and have used these companies as the 
Hhiporters ol thet OWh Thachines, This. while Hates 
tating #@ verv large outlay of capital, bas many advat 


taves, of which the leadine 


one is The «apreetl copia 
cation between buver and seller, As the Vik of ered 
has been and alwavs will be a necessitv im this busines 
tis, of course, better that a subordinate Paprany leoule 
vive the eredit than the principal cone latter tia 
mer only thy nhordinate firm a » clelt la il 
plified bookkeeping to a large extent a nt 
Wahet firms a lo ipedin making them Russian o 
"| qi) of whater l nationally needed, ety Liles 
timate relation l with the buver in this way \ 
repavs the mitial outhiv and current expenses of sue 
ndependent selling organization, 

Business from the so called Rhenish-Westphalian tidus- 
trial distmet to Bolegium and wortheastern France is ust 
ally carried on directly, as the train connections throug! 
his vast tron and coal field are excellent and make it eas 
to make lone trips mside of a few hour Local repre- 
sentation, however, has been considered necessary Tn man 


cases where a lara 


cuted 


tricts between the 


number of small orders had to be exe- 


Ihe sah lite condition leave pore Vatled ity eastern ay 


Silesian manufacturers and the buyer 


in Russian Poland, while of course Petrograd and Mo 


cow have demanded tmdividual representation.  Smatle: 
German concerns have used the agencies of foreign ell 
evineering firms. Besides this, Germany has had ever 


where in Europe the support of a great number of German 


engineers who have acted as foreien advisers to would-ly 


exporters and have wielded a great deal of influence in 


flavor ol German nanulacturers, 


To 


heen 


kena AND 


Conditions have 


Those able 


different ino Englat 


shighth 
to judge the temperament of the two nations 
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oncerned (Knelat i nt (,ernigi <7) te " tive By ii? dict aalwous Tiviee } Tit | To%« Stool 
opinion that Germany will lose a large part of her Britis It ist bn entio ere 1 il 
trade. Luckily for all conceerned, owever, Nations are Oo not dist ul Th | | ’ ( Wo 
in the habit of making up their quarrels more quickly Workll Nn nhinery, a C4 \ the alin 
' lividnual 1 | hat when tl : ., nT 
than mdividuals, and ~— hope that whe the war ts ove! vures de bot Iss 
(Giermanv and Great Britain will forget their moment ol Murine the Ce: MOT. Cer ent to Jana | 
enmity and will return to their common work. Neverthe it while e export | months of 19] 
less. thr re vill ny or some Time to come a distur macs ount to L005 to ; 0 e\port { 
1! the busi es re lati ms of the two nations wht h will eriod oO Y1s 
thuence their respective markets The figures below show ( Ne 1 a if \sial tion w 
the sales of German metal-work machines Great) German metal-worki rane t the sales ) 
Britain and the lara Brit ossessions and dot Ol = airecth rebate ¢ l t ! l ‘ 
The total value aqurl Lol? wa S1L1O01 5 MW, Vs 
yo ‘ } { ! 
I tH , ‘ 
: . ; ' { ' ‘ vba) ’ ‘> | » . sth treat? 
\ 
( int \I é \ I 1 I F o { 
(jreat Brit : 61 : 
Keypt ‘ OO.000) ‘ - ) { ‘ 1) 


{ il 1da ° 
India ‘ ‘ é ‘ P " " ‘ 
(sermal he ! ‘ ‘ il ! li wher 11D i | 
re 1} | , enrl thires rie aut | 
hour Vears, W quite a re t ( sult tin ) ade ¢ { 
0 The severe col weTvitio t ) i”? el s ‘ 
as sold all Inds O wl ‘ t (ireat Brit ‘ 
11 > JN pPoss rte TO re out ¢ wT ly \\ roe? ( These | seal te the of \ 
have actually remained im land a 1OW ! e) t | 1) \ ( 
reexported to the Br co 
| ! 
t heloubte rere ) ! ( (, | 
inh ana tive ii t) 4 rei " oy o | P , 
ondo 1"] ‘ ) ‘ i o Cee nie " 
rel Tin il Ist ) rf ‘ | ( ~ \ 
‘ } | } 
r j ! 0 } TTT 
' { yer rita O04 ( 
Nn ( ol Lay \ 
i to be OAT fer To Thiet ) ‘ ! wh ( 
\\ neh PUTT Moe ni ( Og | ‘) ( | l 
1 explan —Ome’\ 1 Thre ( res 
orts curu the last eal ! ) 
Tih leat e de 1! or teerina ‘ | 
heres dut i“ ty west ¢ 
polearnes 1) Tie i! 
Colne pre Ve 0) 1 te jx] } 
The cdirect sal tr 1 i} ‘ 
? ] ] , ‘ ? 
o lat ( Dut The demaha ( \\ ‘ — 
tion of Catada, must i bil | + 
I~ | | ain oct _ \ ‘ ( 1 ! 
ton Ww) bie >] ] | > 
t 
onl yhout LOO om ite 0 
} ‘ 
‘ a laroe ale. the marke ‘ { of cou (| 
‘ ~ 
british tirines ive first cor ‘ \ 
lo J 1 \ 
7 4 ~ sf ; 
Amone Tike niathel ati if ‘ ‘ ‘ \ 7 } 
Japan turned out to be a good customer tor Grerman ma t 
hinery, (,erinal hal oll to bapa nia ity to al st f t { to 1 
! OOO t] | 7 ( mf 
amount wmereasthng om vear to veal In 1909 the sale ’ ) 
rryconpnnte | to f vn miore tha ~ 2 20 these rose { ‘ ( 
L910 to S66.250, in TOLD to SP25 600 | dain 1912 to $259.- to about one-t 
res | "| mw pu “ ! ‘ ale the tatt yea \ ‘ | 
= ) ] ; 4 
> \ eomuyve Rede e. OV iT " ( lv ‘ ‘ ull 
1) cneral 1 1 Teva ys) ( T i 1 ) } i {, | \ 
Hines which Germiat | erve South A | { \ 
codyne attention. a | Pa ( | | if (y ! l ( | ‘j 
mal old bhoout CVE I rial to da ! (; ) 1 | _ \ 
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round 


e amounts of money on machinery. 


(serman statistics for the second half of TOLL a 
ailable. There is no doubt that the exports of 

ne machinery from Germany must have been practi 
ily nil. for according to German reports most ¢ 

e works have been occupred with governmental or 


Under normal conditions the world would hay 


ected for the second half of the year exports from 
any up to a value of $10,000,000. Even taking 
onsideration a general decline tn buying power, 

as been left open a large field for some other country 
iyo}? the momentary shertness brought about by 
rermnan tpbabilit tO supply 

Che Trolle System of a lla 

Farm N 1 ple memt lk actor 


1}) Mera VIAL 
(ompetitiot stbhhea 1) ! 
yepmrent 


rrr cleperne ol) df IerThod | 


and can naturally not feel melined to spend 


tracks running along the 


These tracks themselves 


Various points 


observers attention 


Valllotis floors a] 


so UlCOmMMO, 
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Kia. 1. Traek Seerion on AN ELEVATOR 


as it goes to or from the machines C)rie 
neerns mm this line is B. FL Avery & Sons. Lous 

IK ay — ul | lj 
AY. His COMPANY Makes plows, cultivators ane thre KC, 
| it method ol carrvine work through Liv Various de 


bartments os by means of one of thre ost complete trol 


SVSte 


Hs HMagmable, Vit Work may be run from at 


titi 





shifting the hand lever 
‘track /F to move 
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released ; rack moves ftorward the notched et! ! vol « o th ne 
traddles the pin F and makes a practically continuous eo opened or closed is show) 1 tha 
track. <A lock is provided, operate: a lever, whi or Is wh at A: the tra ( the roadway, at B 
prevents the track DACKING away Wie desired, With { Track leading iit ( 
the forward movement of the track slotted slide G ( \ short avn af connartinea t1 wnat D. TI 
ti ection of track is carried on a bracket & so that it m 


is pushed ahead. This slotted de straddies the starting 





cabl hetween the two stops // a / 


<0 that when the elevator track i tha 
forward position it impossible to 
move th cable a distal ce su i@ht to 


start the e! tor either up oo 
When the track is withdrawn the slot- 
ted slide is moved back far enoug! 

allow the cable to be manipulated as 


usual, 


] 
me ah operat 


The method 


ing the track and elevator. as seen from 











the elevator itself. is shown 2. 

The letterh rods thr e a The 

previo illustration. but 

tional Parts show! i] | M 

seen hew 1 track is carried o 

oft trucic. one of the rheels. o \\ 

martial owl ul / ‘| 

lever A operates a simple but effective In hype or Si H ) 











x 





y 


Ue fie 











Kia. 3. Gore Throven «1 Doorway Mia. 4.) Tue Cross-Over Arrangement 


} 
dog-latech. The connection of the cable-lockine slide G wt ela o or else "TY ' vith tl 
i the truck is plain how > the use ofoa abet S 4 Pine cotdne Iwo lt ! en cont “ \ 
track of this Vin’, the trabsterring of 2 aterial rom) any | } ( TEL ‘ i « | 
department to another ona flow easy. The troller i} ‘ ‘ vket / ‘ { ‘ ‘ ’ 
used are simply small erooved wheels rnated toa AT] t of Premstt te nceol ' te Ooty t eh 
structural plate, wh as a he bheotte to era to on deoor the other o 
which hooks ol Variou | hneths, sullablie to the wor ! le! e wit * s \ ( alle loaded w 
hand, may be inserted. may be se of the 

Co ross-OVel \ SWITCH I 


Rt NNING THROUGIL A Doorn \\ 


The trolley tra Crosses © ! oadwavs Hr Severe 


“vees In Passiny from ol. 


Pyubd add) lo ahother. i 
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ened to the turntable /}. This s OM rated hy Live ever 


i! s locked wn its arious positions b means Of I 
F . | 


anteh Wo ed Prone the hand lever 


j 


The various switches are all of the same type. \ thre 


\ \ owl n Fie. 3 Ih switch connects the 

| th) a one ol he tracks B.C or 1). \ short 
‘ ‘ the trac | ~hhineed to be eas! ~ ted bv th 
ove / It Oke | PIOUS PostTtlons means oO 


Thy end of thr pore sear ha ~ rei On 
Hehe (rs. whe Wl i roller // 4 raves ¢ e Top ¢ 
he bracket /. The rod -/ blocks the ends of the tras 

hol lsc: gin prevetits & trolley bethie accidentally ruli 

















hia. 6. Tue Dipping APPARATUS 


oll] 7 S iilustration also Gives POOF dea of the method 
i vii the tracks 
\ I) VRRANGEMEN 
I] ( quail ( ) il ruitura Prrbboletmet bart. ire 
pespenite \ He chippihe rowess |" mw TeTiocd of hisvtic pie 
rh Ths pPlaht. howeve - Dhol Interesting thin sili \ 
Hort secttot ol thy Trach | ie, +n) Is Hhune Trome thre 


Hunger of a stationat ail hotst B. \\ ith this section of 


track th tlhe With the chads of the regular trotiey track, a 

homaded trolles Is Tl ohlto the short section |’ Ti Covers 
, 1) 

Ol the part tank are raised OV pDulling@ on the cross-bars 


(Cand J.) With the tank uneovered, the work is lower 


to the paint by the air hoist. It is then raised and ru 


over the draining board 


Showh just back of the tar 


‘ 
{ 


\utomatie stops, which move into position as the track 


tarts to lower, prevent the trolley from running off the 
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section as the work enters the tank. The rapidity an 
ease ol painting work Iu this wav is at once apparent te 


the most casual observer. 
Shaping Circular Pieces 
By FE. V. ALLEN 


Some work is of such a shape that it would be almost 
possible to finish it satisfactorily except on a shapel 
Such a piece is the one shown in the illustration, ‘This 
] ] i ] 


sa rocker, or tink. Used on the sinall power shear made 


» the Armstrone-Blum Manufacturing Co., Chicago, Tl 


The surface f to be fintshed should be smooth and of a 
circular cross-section, Sometimes this part is filed) t 
Uiisatisfactory process, "Phi 


shape, but this is a ( 


end to be shaped is punched approximately in the center. 


and this mark is used to locate the piece over a small, 














1’ ’ 
I tits ‘ture, wit “Hebb modtitceatlons, =~ adapted 
I 
tlie reula segment jobs which are ote 
j i*] 
rked out by hand with a file or seraper 
\ t¢ Stat 
’ ; ‘ 
1 ( ‘ ‘ 1 . 
t s wa w he s ! op t h t 
‘ ent l ty l \ ‘ ‘ rt 
i s still ‘ ( t the te st s in 
| ) pe ‘ ‘ itput was wor ! ‘ a 
ne the same ti the total United State rroduction sae 
ead ’ ; \ ae | x ' ‘ + rth ' ’ tT 
1 " t itish production fre 2 wo,000 Ff to 2 
H00,000 tons of the various t ‘ of rchine there were 
191 i eat Brit 6 disk 2 ha e te | 
cussi\ 7 rita ese r machines In the I ited State 
the classification was 6327 pick, 6936 chain-breast, 791 long 
wall 21 hortwall, and 117 radialax ov post machine 
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Letters from [Practical Men 
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A Test Imdicator for Lead 





Kverv machinist who has had to do with the producing | nification on ¢ , , 
threaded Work oppreciawres ( : ( i) Ob Tanne l rin) thy x " oO ) ‘ melee , ; 
proper WOrkKINg I or taps aha s r ~ 1] nows t ‘ it 0.100 ‘ 
Ss cun Mm oOvptTaTMed on ) iL 1 s leas ( Clil Oil t pte? rele } 
inel mete fe) ei ~ } 7 ( ; ‘ ‘ ‘ 
crometel to vet MS SIZES ( ’ ( rmpyres te , ‘ 
( | | i ol ( ( 1 1 | { ‘ ‘ 
hel hisave non tl ttine “i rte bn . ‘) onl 
Tha x ol Sho i! ti @) ‘ t hye q 
(eSTe Hee Too Test Thre eile ( > a A 
Lmeanhs to eTerniinin rn ‘ \ ~ ‘ ‘ 
e «done. a ( (| ( i e or , 
us produces L fa ween Pours ) ( r ah ‘ . i 7 ' 
ry OTe pre ] ) l Isle } ) 
equired’ to ty t Onl i! ( L pore Terre nrn ( ‘ 
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The depth of eut and the feed may be varied, as well as 


} 


the speed of eut, so there are three ways 


iv ol ¢ lip produ tion may be assured 


in Which uniform- 
In this case we will 
ume that, as often happens, the depth of eut is fixed 
o that the feed 


Spe dof the 


remMeved, 


the amount of finish to be 


rritist hy ul ed to oll eft Variations in the work 


I eep the chip production constant. We also assume, 


or example, that the required weteht of chips ts betng re 
oved tb thi lath it a feed of 0.06 inh. per ve olution 
( | cddiatmneter of the work is erthen 50, looor i, i» 
it is, when the wo running at 70 ft. per minute 
Ibi \ find that the feed must change according to the 
rhe plotted at KK, Gi, TJ and AL for intermediat 
mneters, We also notice that for cach diameter of wor 
( re two ways of vettine the required production. 
SUP po that we had a piece 21 tn. in diameter to turn, 
cil vet out standard chip production either on liv 
(i//o ata ml of O.OS6. or on In TJ. at O.O13 in.) Sines 
most high-speed stee! tand up better under increased 
l than under creased speed, it would probably Ih 
tler to run th job on the slow speed, 
i low th peer] urve is another base line V \, repre 
nti revolution er minute of the spindle. This 
lividled a it were the beginning of an arithmetical 
7 ki 1} To vet at the desired speeds and to give thi 
rroeression the benefit of ever loubt, the speeds hav 
weed elected by droppine the two extreme speeds of the 


eometri proeres tov) anal then lj heli ul the remainde 


) ile cale Oo! Te ith equal part Pha COMMU TAOn 
peeds Is as tollo 
i 
Geometric \ t 
11 0 ' 18u 
’ au 
4 14 
a 76 ey ayer 


The two that come within the range of the chart are the 
The Ih 


to keep the Sine chip production Vorne Oh as 


vertical 


Vand 1 speeds. ies showing the changes in feed 


Cssal'' 
wlore are OP and OR, Line OP is not so nearl 
reat deal fur- 


as Was VF in the first fieure but it runs a 


ther before it comes over a usable part ol line OR ih tact, 
[ the 21-in. piece were placed in this lathe there would 
be the choice of running at 9 rpom. with the same 


feed as ly lore, or of speeding up to 


270 {t. 


orp. with an at 
min. Which would 


As the 
] 


10 in. where 


per 


tendant cutting speed o 


With most cutthy tools. ddiamete! 


} 
Phe® POPOOERLEDEL ING 
| 


is decreased there comes a time, say at about 


there Is a choice between running at 9 rpan. with a feed 


ft about s per neh or of running at a cutting speed ot 


130 ft. and a feed of 0.05 thch 


KE. H. 


ish. 


Worcester, Mass. 


Cutting Flexible Metallic 
Tubing 


In cuttine thin-wall. tlexible, metallic tubing, a fine- 


tooth hacksaw blade will give fairly satisfactory results, 
although this method is slow and requires care. Where 
2 large number of cuts a to be made it is also too ex- 
wensive, 

A fine-tooth thin-milling cutter running at high speed 
in either direction did not give satisfactory results. "Phe 


cut presented a ragged appearance, and after a few dozen 


plEcCes, the etlicleney ol the cutter Was entire ly destroved. 


\ method which proved satisfactory consisted in usine 


MACTIINIST Vol. 12, No. 10 


the medium-eut, flexible carborundum wheel A, 6 in. in 


diameter and lf, in. thric K. ata speed of 5000 rep... and a] 


holder I. 


wood shaped to hold eal ily in 


portable This consisted of a block of hard- 


the liands and containing 


} 




















two pieces of iron pipe ©, the inside diameters of which 
were liehtlhy lareer than the tubine to be eut. The slot 
at the center of this holder was made |. in. wider tnan 
the thickne al thr Wheel 
j 

oF 
a } 
LZ atti, “ 

‘S\ 





Mernuop oF Currine tur Ture 


By this means a boy could cut a large number of piec 


a short time. The actual cuttine time of tubing 
made oof OQ.OLO-in, interlocked strip, 8S im. outside 
diameter, in less than two seconds The eut is clean 
eaving onl 1 ht burr which can be removed by ay 
ehedwise touch on the flat side of the wheel, 

Holders are provided for vVarlous sizes of tubine. ana 

desired can be rigidly attached to a reciprocating slid 


lleNry R. Gibson. 


Gage for Setting Return Cranks 


sometimes calle dl an eccentrh chu k. 


to the 


In a return erank, 


the distance from the center of the axl center of 


the main pin is just one-half the stroke, which is mad 


a standard dimension for different Classes of locomotives. 


Likewise, the leneth of the crank arm. from the center 


on the main pin to the small end on which the eccentric 


rod Is placed, is a standard di- 
rey A 
MmensIONn. l‘o Kee) the latter 4 
point the proper distance from 7 yo kia 








the center of the axle, so that 


if will hort deseribe either too 


] 


urge to too small a clr le. the ri } 
vage shown in the illustration 
ned, It is 


deste ised HS 


Wis 
lollows: 


The three legged hase A is 


] 
set or held avainst the axle 


by means of the center on the 


long rod, which is square rela- ie 

tive to the base. The lyse ing ” 

moves freely on the rod and GAGE ror SETTING 
the holes in the arm are Perurn Cranns 


drilled at the proper distance 

from the center of the arm for each particular clas 
engine, It the arm does not vage accurately, it is heater 
and reset to conform to the required standard, 


Josern kh. LONG. 


Renovo, 1 Hh 
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the Two ‘ {) 
vo ) nt IKCS plac \ 
The illustrations show double pierci tools set at al 
| ene ‘ \ 
angle and Without sprites, also the work for w 1 tin ~ ty 
vere desiened. , 
i “ > TM t 
The quasi-hemispherical casing, Fig. 1, is to have tw . 
- . 1] Poul 
15a in. holes prereed 3 the »s sat an ahyte « ; 
deo, Troms the ertical. Qhur old stvie ¢ piel ! Tow 
horated one side at a time, rut l 1 re ( rib 
, 
now to SUDDEN The cepa Wi Thiel ° a 
\ Si rie oll Up Syste 
to design a suitable tool for pie wth sides at o 
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tool. The sliding punches B a ( bei 
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tool steel clr ha ore l 
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; a0) 
laced on the cent stud Ff the ram 1 = ak 
: ( 
spring plunger A pushes the casing secur ti 
i} 
<IT1On. | l is The pul ‘ 1s CO) ne . | ( Rl 
reing J) pushes the slidnu ul ( Band ¢ \ ‘ 
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A Core Machine 


Hlavinge to make a lar 


to G in diameter and 


Itt. 
Hl 


with ah Oben cert 


ore 


itso aed il oa | ent. eha 


Liven snd ith cost. 
An iron plate uf. pl 
irthes £ cast on tt Wil 
G 


of about the sami 


ere 


botany 


number ol 





(« (e) 
RAS 
A {| 


rs | 


( 


E 


) 


AT" | ag 
‘eee ll 


fils 


» ’ 
round cores from 5 


leneth, 


the ma- 


ne shown in the tllustration was designed to make a 


| 
sana 


ly; 


rrethiod ave 


hoth an 


a reduction 


> 1 
its face and with two 


connect the 





m 
“Ty 
+o 


y 


a 

| 

4 T 
all a 
0 

} i} 
e! LUB 

mw Corre Mveiine 


the lever D operated the plungers 4. which were allowed 
to swine on the rod The operntol Haced the core boy fr 
iwainst the stop Goon the plate and clamped it halve 
tovether with the yn / Ile then pushed over the leve 
DD). raisine the pluneers / to the top of the core box, and 
rammed the core in the usual wa Pulling back the 
lever lowered the vrupbyera'd ever with the plate 
completed the operatio 
~ 3% llomavp 
Union Citv. Con 
A Plam to Omote FO 1 
AH PAGCAG 
(ulti itn ore | ( } ~ } 1 1 ) Wolive 
ill | CW porn ( 0 niin ) | it 
e been sla ) - stio i) > 1 " | 
‘ i ostasennee It ometinies more Pome < 
reread I ) Wie "> = ll ist res | t= 
nel ilu thal Tite Wo Waorthele ) 
rie rhe rt } | ’ ‘rt li l 
the trac dion | {1 ernment is serine 
to forergn countries FI vert rite Voluminou 
eports and perhaps intluence some ord ut at best, 
itie can onl touch thr | : 1) sO) of tl 
dinents o trade ov tions rial ~t nis | 
rroducts, such as cotton goods and talking machines, bu 
hen it comes too prave Nn tools that is anotii stol 
‘l'o create a mat machi ls orelgh coun 
tries. American manufacturers need t e in those for- 
on countries representa s who understand the work- 
ings of the machines. This perhaps n be secured b 
subsidizing men-—having them live abroad and work—but 


that is a rather d licult 





DrOCeSS, 


It would seem as if the 


miost desirable thine would be LO have young men irom 
foreign countries, who know all the language, customs 
and prejudices, trained the wavs of American machine 
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tool operation. This could be effected in a comparatively 


easy way; the amount of money required would not be 
lara and it would probably lead to a large demand for 
\imerican machine tools. 

If American manufacturers would codperate to brine 
to this cou oune men trom forergn nations where 
trace desired, to educate them in’ English, to put th 
Through a ee ein the machine shop and to see that the 

ere ror lj ounded in the principles of American 
manufacture. these men. when sent T to their drone 
countries il enthusiastically point out the advantages 
of American products and undoubtedly influence a great 
deal of ten ho do this, the American manufacturers 

ould have to bear the expense of the students, and son 

nil ol a ( ould tan Teo tee poet | is oan imducement, 
This would be expensive Lt Compares th the expens 
of sendin tsalesman to South America at, sav, SSOO0 a 
earia i i win. it would not be bare Voreo . « 
Cvtile elp not only the individual manufactur mut al 
Tite \) cant hnudacturers | wssible that some 
Ql ‘ ents might return to tl countries smd become 
teachers in mechanical schools instead of entering shops, 
bud i thine should not deter American manuta 
ture ror ¢ ne ona ereatly needed good work. 

Whether a cooperation could) be secured from the 

doubtful: but there is little doubt that 


Crovernment 


the Gaovernment would li ral it kindly ollie in endeavor- 


mromote Stet a treasure, 


i. TP. 


Hii.) 


Turning Method 


: ° q 
» DV ISe€ Gi t 


os ‘ 4 us 

he illustration shows ao lumber wne-saw bt, ily 
wer edee of which being turned for a wristpin in a 
lathe. The half-circle motion was obtained by sine a 
rope wound on a block, ‘The other end of the 1ope wa 














An Improvisep TURNING Meruop 


, ’ , , ’ ’ 
taken around the faceplate lid through another block 
mn) , 
une near the ceiling. | lis end Wil Wel hted TO KeeD 
e rope tight and to start the work back over the centel 
cule ! 
A. Vi. Brapen. 
‘y ’ Ida te 
l the stributi ! total annual sulphuric acid out- 
put in the United States o 50,000 tons, it is estimated that 
in the i steel 1} product coke industries 200,000 tons 
ire « ‘ The fertilizer industry takes 2,400,000 tons; the 
etrol indust 0 ) tors and explosive manufacture 
l ' 
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1] ] 


A CountersinKking Kink in a closed metal container. This should be large eno 
to hold two or three bushels of sawdust and soda. 
The countersink shown in the accompanying illus- B hin sande of Wa. 88 ecleaninnd tne. 3 &. del 
tration seems to be more practical than that described 2 ft eanare at the bottom and tanerine 
ly Alfred Fletcher on page 166, ! I 





to 1S in. square 


the top, is recommended. The top of this bin should 
It consists of a bar A with a pen B driven through the we 


provided with an opening, about 10 In. square, throug 

end. The countersink ( has a slot cut in the end to which it maw te veliin’ ae sanlenished os encosion 
engage the pin in the bar, and the pin also takes the quires. This opening should be closed by a tightly fittin 
~S hinge cover fastened with a turn button Near the bot 


| Jo t;# huch 
Or OOGHE 


A Opening, closed by a vertical shidi door, through Wile 


the bin on the front side there should be anotlh: 


of ti 


f ‘ the contents of] the Din mav iM removed wi en needs 
| } j= For this purpose a long-handled shovel should be fastenc 


] 


to a side of the bin by means of a strong spring clip 








Both the shovel and the bin had best be painted red and 
marked in large letters, “For Fire Only.” 

J OQne of these bins should be placed convenient to ea 
4 dipping tank, and instructions concerning its use shou 
| | be conspicuously posted. These which should read as fol 

lows: “Notice. In case of fire in dipping tank. ones 


™ ‘ » . , , 
A PracricaL COUNTERSINK lower door of bin by pulling upward. then with shovel 


ro ---}— 
X%, 
ee 








. 1 ° . ule | ~ AC 3 iTITV Of ies dus rn} he fir tt 

thrust of the cut. As the bar, which is carried in a GUICKTY sprea la quantity of the sawdust on the fre, aft 
. , . hich pu over i k 

huck or made to fit a drill socket, is raised, the coun- We) put cover on tank, ] 
. , ° rer ° - } ° ‘) l ‘) 11S dese! hed Is lis Die Tere 

tersink will drop off. This saves the time of screwing \s the compound just — able to deteriora 


it off, as 
Kletcher describes. It can also be used in as small a 


: slowly, it is well to add fresh bicarbonate to the bin about 


s necessary in the case of the countersink Mr. 


once each vear, removing a portion of the old mixture. 
| his “cy 0 ~ ke ts ofl ( | he 

space as the other. If this precauti ni taken, i , iency will be found u 
I! Mi RPIIRY. impaired and What might otherwise prove a serious fire 


Pawtucl et R ] ai mia easily be controlled and qu kl] ( <tinguished. 

abies - WILLIAM O, SWEET. 
° ° > * ° ° a \\ hitinsville, Mass. 

Dipping-Tank Fire Extinguisher 

Mar ol he smaller parts made I; ‘ce shops are ° ° o 3 e ° o 

fany of the smaller parts made in fat “ew Fixing the Selling Price 


painted by being immersed in a dipping tank filled with 


paint. This process is quick and efficient, but has on The article by Mr. Van Deventer on page 233 is interest 
drawback in that occasionally the tank will catch fire, ing, but does not go far enough even for the man with tl 
either spontaneously or through other causes, and when little shop, whose problem is only different in degree from 
once in flame it is very difficult to extinguish it before that of the large shop. Selling prices have no logical cor 
damage is done, Water, of course, is useless, as it only nection with shop costs. A knowledge of costs is nece 
spreads the burning paint: the ordinary fire extinguishe: sary in any shop where more than one thing is made o 
is in about the same class; and sand, while used by some more than one operation performed, otherwise there j 


vrit and dirt as to. way of telling where profits are made or losses incurre: 


with fair success, so fills the paint with 


render the entire batch unfit for further use. But as a basis for fixing selling prices. thev are a delu 
With a view to producing a really efficient extinguisher s1on, 
for fires of this nature, 1 recenth conducted a series 9 \ machine ora job shoul iM riced so that there w 
experiments, from which I found that if a mixture o « a suflicqent number of will purchasers to make 
bicarbonate of soda and fine sawdust—in about the pro- — possible to Increase production up to the point where t 
portion of 10 lb. of bicarbonate to each bushel of sawdust cost can be a minimum. ‘Too much emphasis cannot | ' 
be thrown into the burning tank and the cover replaced laid on this point. Ther nb almost everv line of wor i 
the fire would almost instantly be choked out by the he some maximum production at ts are lowest ar 
blanket of carbonic-acid gas formed by the burning saw- above which an increase of tis ot bring low 
dust and sodium carbonate. costs. When this point is rea i any shop, there 
After the fire is out and the tank has cooled, thi charred alwavs thr open question, | t wise to increase thy 
sawdust and dirt mav be skimmed off the top. and th capacity and take a chance that the demand will hold out 
paint underneath will be found free from dirt and in as to an extent that will justify the increase? A shop ma 
rood condition as before the fire. erow ul til the limit oo oreman ability. to hyaanne 
The mixture just described is affected somewhat by th it is reached. To increase the business means the e1 


{ { 


msture in t] c atmospli re and s] ould t| eretore he ke Ty! plovnne nt of another oreman., who tha not be a cabal 
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as the man already emploved and whose addition will 
tend to increase costs up to the time when his department 
is as large as the original shop. 

But while this affects the profits, it has no bearing on 
the selling price. As I just said, this depends on what 
a sufficient number of willing purchasers will pay. In 
a small shop in a small town this may often mean that 
everyone brings all his work without solicitation. Some 
may sputter about prices, but all bring their work will- 
ingly enough because they know that sending it out of 
town would cost more. In this case there is no selling 
expense. The value of each job is what it would cost the 
customer to send it to the city, get it done and get it 
back, plus whatever the delay is worth to him. 

To offset this is the inducement which such charges give 
to some competitor to spring up and take his share or 
more of tht work. There are two ways in which that 
situation can be met. One is to charge all the traflic will 
bear, and when a competitor does come beat prices down, 
sit tight and let him have the trade until he loses all his 
money. Of course, if a man is smart enough to do that 
he will not make the mistake of taking any considerable 
quantity of business at losing rates. The other way, and 
the ethically correct way, is to foresee that competition 
is sure to come and forestall it. Means to this end are ly 
giving customers goods or service at rates enough lower 
than in the first case, so that when a competitor comes 
you will have so many friends that he will find it hard 
work to vet any customers, except those who owe you so 
much money that you will be glad to let him have them. 
In neither case has your cost book any connection with 


the selling price. 
INFLUENCES THAT Sev Prices 


Prices classify themselves under two heads—one set 
by custom: the other, where there is no precedent. 

If in any line or community there is a custom, it is al- 
most impossible to change it except by lowering the price, 
and this evil Mr. Van Deventer has covered. It should 
be borne in mind, however, that there are exceptions to 
this rule. It is wise to lower a price if the cost of selling 
or the cost of manufacture can be reduced enough to 
make up the profit. 

Suppose that a man is building a gap lathe. There is 
not a large demand, but the few who need gap lathes are 
willing to pay a good price for them. The margin of 
profit is so good that the builder is anxious to increase 
his sales. If he attempts to do this ly advertising and 
by traveling, he finds very little response, except from 
competitors who judge that he has a good thing that they 
ought to get in on. He can either be content with all 
the business that comes naturally and without effort on 
his part bevond the mere announcement that he builds 
gap lathes or he may make it known in a quict way that 
he will sell a gap lathe at so small an advance over the 
cost of the standard lathe that it will pay his customers 
to buy even if they have no present use for the tool. If 
he makes this reduction in price less than he would have 
spent for advertising and traveling, he will probably find 
it a profitable arrangement. 

Suppose we have a new shop which has been equipped 
to manufacture something that does not come into compe- 
tition with anything on the market. The inventor has 
assured the investors that it will sell ‘tat sight.” but it 
does not, and the concern finds itse!f with a large expense 
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for promoting the sales. Would it be wise to cut the price 
and attract trade in that way? Probably not. This is 
one of the cases where the selling price must be set ac- 
cording to the value of the machine as evidenced by its 
output, or if it is not a machine, by the service rendered. 

Suppose that this is a new machine for cutting all the 
teeth in a gear simultaneously. It need not be priced on 
the basis of the price of other gear cutters, nor 
can it be priced on the basis of the whole saving in cost of 
gear cutting in a given shop. The price must be a dis- 
tinct bargain, because the purchaser is expecting that it 
will not live up to its promise and therefore discounts 
its effectiveness, Cutting prices beyond this will not help 
sales: it will create suspicion instead. 


ForrTUNES FROM Low Prices 


One other thing should be borne in mind: that is, some 
very substantial fortunes have been made from low-priced 
goods as well as high priced, It is commonly believed 
that the most money is to be made by making the very 
best article possible and selling it at a fancy price to a se- 
lect set of moneyed people or else ly making the cheap- 
est possible thing and selling it to everybody. ‘Two cases in 
point are kerosene and automobiles. The Standard Oil Co. 
became enormously rich by constantly cutting prices and 
giving better service. There is no doubt that everyone 
has saved money at the same time that this company 
was making it. Ilere was a product that was needed by 
everyone, but could reach its most profitable point only 
by having everybody a willing and anxious purchaser. 
Another similar case is in everybody's mouths today in 
the watch business, and still another in the automobile 
field. We all like to joke about the dollar watch and the 
Ford car, but we buy them just the same. Here are two 
things that have been brought down in price to the point 
where the sales cost is at its minimum, and the public 
gets the benefit. 

It seems as if there is food for thought here for the 
machine-tool fraternity. The largest amount of money 
made by any one man in this business, [ am certain, was 
made here in Worcester by a man who put his price low, 
projected a good machine and built enough of them to 
keep his costs at a minimum. 

A little thought on this line indicates two divisions 
which we may make in fixing prices—one where the de- 
mani is limited, the other where it is beyond the capacity 
of an ordinary concern. If the demand is limited, the 
price should be as large as the traffic will bear, with due 
regard to the fact that too high a price may induce dis- 
content and excite competition. If the demand is great, 
then there is every incentive to give the purchaser the 
greatest Value possible for his money, and prices may 
vradually be dropped until the cost of selling becomes 
negligible, 

This Jast state is logically correct. If a thing is of 
universal use, then the customer ought to buy it him- 
self, in distinction from having it sold to him, If he buys 
it without advertising and without the intervention of 
salesmen, he is entitled to the saving, 

EK. H. Fisu. 

Worcester, Mass. 

x 

A bill has been passed permitting the savings insurance 
banks in Massachusetts to issue life insurance policies for 
$1000. These banks have hitherto been limited by law to 


policies not exceeding $500. 
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The Manufacture of 18-Pounder 
Shrapmel-Shell Sockets and 
Plugs 

By J. H. Moore 


The manufacture of sockets and plugs for 18-pounder 


knowledge, been ade 


For this reason, 


shrapnel shells has not, to my 
quately treated up to the present date. 
| will describe the methods employed in making these 
two parts. 

The socket is placed in the mouth of the shell and 
turned to the desired shape. It 
( heap alloy, consisting of 50 per cent. copper, LO per cent, 


is made from a 


very 
zinc, and 2 per cent. lead. This metal is so poor that 
it has been found practically impossible to make satis 
forged to the 
300-ton 


They must. therefore, be 
For this 


knuckle-jointed press is used, as the pressure necessar) 


fac tory castings. 


desired form from slugs. purpose a 














to complete this work is enormous. A dry furnace fo 
a a ~ 
/ ) —- } 
7 i , . 
ve 
‘ 1 ] 
= 7 ~ J 
FIG.I FIG.2 
- 











FiIG.8 


FIG.7 


DETAILS OF IS8-LB. SURAPNEI 


heating is generally used, gas being the heating medium. 
Some, however, prefer the lead bath for this part of the 
work. Either is satisfactory, though the gas furnace is 
a shade the best, as, with the bath, the lead usually gets 
into the dies. ‘The slugs are placed in this furnace, and 
withdrawn at from 1200 to 1400 deg. F. At this temper- 
ature they flow easily and are not liable to rupture. 


In Fig. l is shown the socket hye lore and after forging 


The slug is 24} in. diameter, 5g in. thick and weighs 18 
ounces, This will vive some idea of the displacement 


The dies, with the exception of the lower 
The 


2 is indicated 


of the metal. 
bolster, are shown in detail in 
Fig 
the tvpe of top die, or punch holder, used, while Fig. 3 
illustrates the top punch. In Fig. 4 the 

ig. 5, the ejector block which 


Figs. 2, 3, 4 and 5. 


lower bolster is shown in 6. In Fig. 


lower die fo 


forming is shown, and in Fig 


This ejector ts operated on by an ejec 
Fig. 4. 


low completes the form, and the output of one press and 


oes into this die. 


tor rod, which comes through the hole A, On 
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furnace, with two men working. reaches approximate 
1000 per 20-hr. day. 

THe Fuse Piva 
The fuse plug is the portion screwed into the socket 


just described. It is made from the same alloy. When the 


shells are desired for In actual warfare, this plug is 


use 
unscrewed on the battlefield and throw) 

As the forg 
that described, the dies only will be shown. The top punc! 
holder 1 Kig. 7. In th 
outer sub-punch, to which is added the inner sub-punch, 


away. 


of this piece is practically the same 


ny 


s shown In Fig. 8 is represented 


shown in Fig. 9. These two punches are screwed into 1 
Fig. 7. The small square punch shown at B in Fig. 9 
made from high-speed steel and is designed for easy 1 
placement, as a great many break off while at work. bh 


10 is shown the lower form die, and in Fig. 11. the 
The bolster 


being to 


ejector with ejector pin i! place, 


block 


plate for both plug and socket dies is shown 


In 


the reasor ingeable 


lant! ! (! rere 


2) \Q 
—— ae 


for 


f 


FIG.3 FIG.4 FIG.5 
] 
i / / 
A \ \ Se Py. 
7 if 
2 f a 
ro | > ~ J 
aa 
FIG.10 FIG.1 FIG.I2 
SHELL SOCKETS AND PLUGs 
save the removal of this plate Prom, the wal OL Line press 
In Fig. 12 1s shown the plug before and after forgin 
1; } } ; 
dimensions and welghts being given. 

The thread shown on the finished work is not done i 
the torging operation, but is produced alt rward on th 
turret lathe. 

¥ 

\ process claimed to make practical the manufacture of 
steel rap into mang steel ticl has been developed 
by Prof. Henry M. Howe The pro s co sts in first melt- 
d mixing the scrap and a inganiferous material, such 
ferromanganese, containing carbon in suitable proportio 
produce the critical ratio between the carbon and mat 
anese in the mixture with a_ prope illowance for tl 
changes in the proportions I these elements arising from 
the eactions incident to meltir The proportions must com 
pensate for the loss of manganese 1} oxidation and the gain 
in carbon by absorption from the fuel The ratio havine 
been established, or approximatel the mixture is diluted 
with carbon-free iron until the amounts of carbon and mat 
ganese bear to the whole the desired relation in per cent 

These steps are supplemented b one or more additional ope 


ations or treatments adapted to adjust the carbon and n 


with greater precision 


ranese 
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The Opening of the Panama- 
Pacific International 
Exposition 
EprrortaL CorreEsPON DENCE 


It seems fitting at the outset to advise such of our 
readers as intend visiting the Panama-Pacific Exposi- 
tion to make their hotel or other accommodations in 
advance. As many of the hotel managers are adopting 
the usual short-sighted convention or exposition city 
policy of boosting rates as high as the traffic will stand, 
it is advisable to communicate with the Official Exposi- 
tion Hotel Bureau, Flannery Bldg., San Francisco, 
Calif., stating exactly what kind of accommodations you 
desire, how much you are willing to pay and when you 
will arrive. 

The ex position officials are earnest!) endeavoring to 
prevent visitors being held up by the hotels and have 
been successful in securing a large list of good hotels 
which agree to maintain standard prices during the 
exposition. The services of this bureau are free, and the 
Universal Bus & Taxi Co., operating in connection with 
it, will handle passengers and baggage at a reasonable 
rate. This information will save not only dollars but 
also the exasperation which comes with the feeling that 
one has been held up 

The exposition management is to be congratulated on 
the practical completion of their part of the work by the 
opening date. There are many exhibits which will not 
be in first-class shape for several weeks, but this is no 
fault of the management, which has used every effort to 
assist the exhibitors. Some delay has been caused in a 
few instances by the difference in wiring specifications 
between that required by the City of San Francisco and 
the usual practice of the machine builder. While this 
causes an unlooked-for expense, it is not serious, and 
there seems to be complete harmony between exhibitors 
and the management in nearly every case. 

One striking feature, if one compares this exposition 
with the Centennial, is the rapid handling and distribu- 
tion of the exhibits. The overhead cranes built by the 
Cyclops Iron Works of San Francisco are of such value 
in this work that one wonders how they ever managed to 
handle heavy exhibits with crowbars and rollers. This 
impresses us with the comparative newness of the travel- 
ing crane, which we are apt to forget. 

The corrected list of exhibitors shows the following in 
Machinery Palace, more or less directly connected with 
the machine-building industry: 


Acme Machinery Co., Cleveland. Ohio., American Clutch 
Co., Amesbury, Mass., American Pulley Co., Philadelphia, 
Penn., American Tool Works Co., Cincinnati, Ohio, Max Ams 
Machine Co., Mt. Vernon, N. Y., Armstrong Bros. Tool Co., 
Chicago, Ill, Aurora Tool Works, Aurora, Ind., Almond Mfg. 
Co, Ashburnham, Mass., Bond Foundry & Machine Co., Man- 
heim, Penn., Chas. Bond Co,, Philadelphia, Penn., E. W. Bliss 
Co., Brooklyn, N. Y., The Bristol Co. Waterbury, Conn., 
Builders Tron Foundry, Providence, R. I. Busch-Sulzer Bros. 
Diesel Engine Co. St. Louis, Mo. The Carborundum Co., 
Niagara Falls, N. Y., Chisholm & Moore Mfg. Co., Cleveland, 
Ohio, Cincinnati, Iron & Steel Co., Cincinnati, Ohio, Cincin- 
nati Eleetrical Tool Co., Cincinnati, Ohio, Cook Belting Co., 
San Francisco, Calif... Cowan Truck Co., Holyoke, Mass., Crane 
Co., Chicago, Ill, Crosby Steam Gage & Valve Co., Boston, 
Mass., Cyclops Iron Works, San Francisco, Calif., Chain Belt 
Co., Milwaukee, Wis., Crescent Machine Co., Leetonia, Ohio, 
Dodge Mfe. Co., Mishawaka, Ind., W. S. Doig Estate, Brooklyn, 
N. Y., Erie Machine Shops, Erie, Penn., Falk Mfg. Co., Mil- 
waukee, Wis., Frick Co., Waynesboro, Penn., 
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Co., Schenectady, N. Y., Gould & Eberhardt, Newark, N. J.,. 
Grant Mfg. Co., Bridgeport, Conn., Graton & Knight Mfg. Co., 
Worcester, Mass., Germantown Tool Works, Philadelphia, 
Penn., Gilro Machine Works, Oakland, Calif., Hydraulic Press 
Mfg. Co., Mt. Gilead, Ohio, Horton & Sons, Windsor Locks, 
Conn., Industrial Instrument Co., Foxboro, Mass., Interna- 
tional Acheson Graphite Co., Niagara Falls, N. Y., Joyce- 
Cridland Co., Dayton, Ohio, Kempsmith Mfg. Co., Milwaukee, 
Wis., Landis Tool Co., Waynesboro, Penn., Lea-Courtenay Co 
New York, N. Y., Loew-Victor Engine Co., Chicago, TIIlL., 
Lunkenheimer Co., Cincinnati, Ohio, McIntosh & Seymour Co., 
Auburn, N. Y., Meese & Gottfried Co., San Francisco, Calif., 
August Mietz, New York, N. Y., Mitts & Merrill, Saginaw, 
Mich., Morton Mfg. Co., Muskegon, Mich., Merritt Hydraulics 
Co., Philadelphia, Penn., Niagara Machine & Tool Works, 
Buffalo, N. Y., Oster Mfg. Co., Cleveland, Ohio, Pawling & 
Harnischfeger Co., Milwaukee, Wis., Pelton Water Wheel Co., 
San Francisco, Calif., Quality Saw & Tool Works, Chicago, 
Ill., Robbins & Meyers Co., Springfield, Ohio, Rockford Ma- 
chine Tool Co., Rockford, TllL, Reed Mfg. Co., Erie, Penn., 
Sibert Chuck Co., Colorado Springs, Colo., Schaeffer & Buden- 
berg Mfg. Co., Brooklyn, N. Y., Sangamo Electric Co., Spring- 
field, Ill, Chas. A. Schieren Co., New York, N. Y., Shepard 
Electric Crane & Hoist Co., Montour Falls, N. Y., Shore In- 
strument Co., New York, N. Y., Smith Mfg. Co., East Orange, 
N. J., Smith & Mills Co., Cincinnati, Ohio, Standard Gas En- 
zine Co. San Francisco, Calif.. Stockbridge Machine Co., 
Worcester, Mass., Superior Carborundum Co., Waltham, Mass., 
Temeco Electric Motor Co., Leipsic, Ohio, Tinius Olsen Testing 
Machine Co., Philadelphia, Penn., Union Caliper Co., Orange, 
Mass., U. S. Electrical Tool Co., Cincinnati, Ohio, Warner & 
Swasey Co., Cleveland, Ohio, Waterbury Farrell Foundry & 
Machine Co., Waterbury, Conn., Western Tool & Mfg. Co., 
Springfield, Ohio, Westinghouse Electric & Mfg. Co., Pitts- 
burgh, Penn., Wiley & Russell Mfg. Co., Greenfield, Mass., J 
H. Williams & Co., Brooklyn, N. Y., Williams Tool Co., Erie, 
Penn., R. D. Wood & Co., Philadelphia, Penn., Watson-Still- 
man Co., New York, N. Y¥ 


Some of these companies have notable exhibits, which 
will be treated in more or less detail at a later date; others 
exhibit standard machines through local dealers, which 
are already familiar to readers of the American Ma- 
ouinist. While the list is fairly large, it will be noted 
that many well known firms are not represented. In 
fact, some of the more interesting exhibits are by the 
smaller concerns. 

The universal commendation of the management of 
the Machinery Palace by the exhibitors is gratifving and 
in marked contrast with some previous exhibitions. 
Every assistance possible has been given: material is 
handled promptly and at fixed charges, with a complete 
freedom from the annoying graft that many exhibiters 
have been too familiar with in the past. 

The U. S. Government exhibits in Machinery Palace 
are particularly interesting, including as it does the de- 
partments of the Army, of the Navy and of Commerce, 
the latter being given over to the lighthouse and revenue 
cutter service as well as the office of public roads. The 
coast defense arm of the service is particularly interest- 
ing, especially the exhibit showing how submarine mines 
are planted in a harbor and operated and controlled. 
There is also a complete plant, from the Frankford Av- 
senal in Philadelphia, for making fixed ammunition for 
small arms. 

The Navy shows interesting models of many vessels, 
from the old harbor defense ram “Katahdin” to the bat- 
tleship “Oklahoma,” which is next to the latest of the 
naval development, having three guns in the lower turret 
and two in the elevated turret. The Government ex- 
hibit was ready when the doors opened officially. 

From the standpoint of revolutionary design and con- 
struction there is perhaps nothing more striking than 
the huge press built by the Hoe Co. for the San Fran- 
cisco Examiner, after the designs of its mechanical su 


(Continued on page 446) 
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A new high record for foreign shipments of machine 
tools was reached in the month of January. 

The total of metal-working machines sent from the 
port of New York was $2,609,162, or more than was 
shipped from all United States’ ports during December. 
The greater part went to the Allies, who took such ma- 
chinery to a total value of $2,242,255. France led with 
$1,228,014; England was next with $958,878; while 
Russia’s total was only $55,363. Large shipments to Rus- 
sla may be expected as soon as her ports are free from ice 
in the spring. 

The other countries that took shipments valued at 
more than $10,000 are: Italy, $124,159; Sweden, $84,- 
227; Denmark, $37,646; Spain, $17,657; China, $17,421; 
Cuba. $14.799: Chili, $13.861: Peru, $11,239. This is 
the first time in many months that South American 


countries have been represented in these totals. 


Give the New Employment 
Bureau a Fair Trial 


While the present movement toward state and gov- 
ernment employment bureaus is likely to make many 
mistakes, the result can hardly fail to be beneficial ulti 
mately to all concerned. Even when business is at its 
height there are so many seasonal occupations that steady 
employment is almost unknown to many. There is 
nothing more discouraging than to have to spend what 
little one has saved in the search for new employment, 
when the lack of a job is no wise the fault of the indi- 
vidual. 

There are three ways of getting a job—tramping from 
shop to shop, which is highly inefficient and wearing; 
answering advertisements either in person or by mail, 
which is also unsatisfactory to both sides; and through 
an agency. 

The agency has great possibilities, but when run with 
the sole aim of making money—as all private ones must 
bhe—there are grave temptations to do both the buyer 
and seller of labor an injustice. When an agency reg 
isters every applicant, with or without a fee, without 
inquiring carefully into the qualifications, it can be in 
terested only in vetting him anv kind of a job, tem- 
porary or permanent, so as to get the commission on 
the first week’s or month’s pay. This often lands a 
man in a position for which he is unsuited, costing him 
more money than he gets and also costing the employe! 
considerable expense. Unscrupulous agency managers 
have deliberately robbed their victims in many ways, and 
some of them are “doing time” in the more progressive 
state... 

Some of the labor bureaus of the Metal Trades As 
sociation are being conducted along broad lines and 
show what may be accomplished. These keep a con 
tinual record of the needs of menufacturers in their 


district, as well as of the men available and their quali 
fications. Nor do they let the fact that a man may have 
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had trouble with a foreman in one shop forever bar him 


from employment elsewhere, as in some cases, 

When this method can be used locally as successfully as 
in some places, how much more success will attend a sys 
tem of properly conducted state or national bureaus. 
These could not only meet the needs of men and manufa 
turers locally, but would know the needs of men in othe 
localities as well—and this without the temptation of the 
unscrupulous agent to send men on a wild goose chase 
to get a commission or a fee in advance, 

Any bureau, properly run, is an improvement on the 
old shop-to-shop canvass and in many cases on the answe1 
ing of advertisements. It is not easy in either case for 
the man to do himself justice or for the employer to ln 
fair to both. Few mechanics are salesmen, and the ma- 
jority, therefore, do not understand how to sell their 
labor by presenting their qualifications in a way to mak 
the employer feel that he needs it. When this is at 
tempted by mail, there are often petty things that hav 
nothing to do with a man’s qualification which inter- 
fere with his obtaining a fair trial, and both suffer 
by it. 

A reliable bureau can secure a fair trial by sending 
only men whom investigation indicates to be reliable r 
gardless of personal appearances or address, and bot 
sides will benefit thereby. Whatever mistakes may be 
made in the beginning should be criticized in a helpful 
spirit and with a view of making the bureaus better, 
rather than to condemn them entirely The older plan 
has not worked out well under the new manufacturing 
conditions, while the bureau proposition seems to have 
enough merit to warrant giving it a fair trial. 

8 
Cultivate the Habit of Being 
Prepared 


] 


No one questions thre Vilitle ol pers naredness of being 


ready for events which we know must come to pass. But 
there is among us a deplorable tendency to delay so long 
the preparations for work as to make its completion in 
the desired time an impossibilitv, and in spite of out 


hoast of being a nation of hustling business men, we ar 
more prone than any other nation to be unprepared for 
events of which we have known for months. 

\ striking example of this is seen at all large exhibi- 
tions—local, national and international—the great Pan- 
ama-Pacific Exposition being no exception. 

In most cases there seems to be little excuse for this 
The opening date was known far in advance, and_ the 
time of building and installing should have been known 
to anvone who pretends to keep accurate methods. Yet 
well known firms were not ready when the opening day 
arrived. The nations at war have much more excuse for 
delavs, and vet we find some of them much better pr 
pared than we. 

In a similar way too many neglect to prepare to handl 


the increase of business which is just as sure to com 
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are the expositions, even though the exact date it not 
fixed so certainly. This delay is even more serious than 
the other. We do not like to believe that unpreparedness 
is a national characteristic, but it would require a con- 
siderable stretch of the imagination to assume that 
preparedness was one of our chief virtues. And yet we 
could hardly cultivate a better one. 

Machine builders who make deliveries when promised 
receive first consideration from discriminating buyers, 
indicating that the habit of being prepared and of know- 
ing how work is going pays in dollars and cents. <A 
united determination to cultivate the habit of being 
prepared would be far more valuable than much of the 
self-glorification that passes for patriotism. 


Science im the Machine Shop 


Science is knowledge reduced to order in such a way 
as to be available, usable, and understandable. 

The action of a weight let fall in a vacuum follows a 
definite law, which is as applicable by a boy the moment 
he has learned it as by the man whose experience has 
taught him to use and respect it. Science is the antithe- 
sis of rule-of-thumb. The latter says that a thing Is so 
hecause it has always been so. It makes no allowance for 
changing conditions. It is not useful except when accom- 
panied by broad experience and mature judgment. Sci- 
ence should make the man of 25 the equal of the rule-of- 
thumb exponent of 50, 

But does it? Not in the machine-tool industry at least. 
\ green technical graduate finds it almost Impossible to 
apply his scientific knowledge to machine-tool design or 
construction. No man living can predict the one best 
and cheapest method of doing the simplest machine-shop 
operation by means of science alone. 

The science of the strength of materials is well devel- 
oped. The designer of bridges, roof trusses, or concrete 
floors, has formulas, more or less empirical, to be sure, but 
still based on scientific facts. In this field the technical 
craduate, once he learns to be accurate, has a commercial 

it least above the bread line. The desion of steam 
und gr oline engines has been reduced toa science. The 
arafisman may have simplified some of the rules in the 
interest of a factor of safety, but still a man with a fair 
brain anda knowledge of how to dig things out of books 
could design an engine with a reasonable promise of suc- 
cess, 

But all the books in the world would not enable a man 
of no experience with machine tools to design a planer or 
a miller, except on a basis of imitation. There ts aimost 
no question of strength of materials to be considered 
The factors which determine sizes are largely those of 
wear and vibration. On neither of these subjects do we 
have positive scientific facets which enable us to predict 
what will happen under changing conditions. 

When we get into the shop we have two principal things 
to do—one to cut metal, the other to measure it. Measur 
ing is a science worked out by physicists and adopted 
slowly and unwillingly by the shops, which were forced 
to work to more accurate limits than a “hair too thi 

But in spite of al! the experimenting that has been 
done, we do not know today how metal is cut. We know 
how to cut it and, thanks to Dr. Tavlor and others, we have 
some pretty definite knowledge of how much power and 
how many grindings of a tool of a certain form will pro- 
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duce a desired effect. But we do not know whether a cut- 
ting tool shears or crushes off its chip; we do not know 
whether one form of tool removes metal in one way and 
another form in another. We do not know whether it 
would be better to have the tool’s cutting edge two straight 
lines meeting at a point, or to have it rounded even if it 
must crowd the different parts of the chip on to one an- 
other. We may suspect that under a heavy cut at slow 
speed the actual severing of the bulk of the chip takes 
place quite a perceptible distance above the tool. This 
might account for the tool wear back of the point. 

We do not know how the liquid acts that we pour on a 
cutting tool. Does it cool only, or does it also lubricate ? 
Qne expert savs one thing, another savs the opposite. 
They all use some lubricant in their cutting compounds, 
but many do not know which elements do the work and 
which do the lubricating; nor why one ingredient may 
cool more rapidly than another. If there is anything in 
the lubricating theory, how does the oil get to the cut- 
ting point? Ought not it to be injected from below a 
lathe tool rather than from above? Does the eutting com- 
pound by any chance soak into the material? If it does 
not, why do we use turpentine when drilling glass ? 

A great deal of really scientific work has been put Into 
searing, but no exhaustive experiments have been re- 
ported which would give any basis for a scientific design 
of a hardened steel gear. The actual use of gearing is 
still a matter of experience and “horse sense,” rather than 
science. 

Then there are bearings—cylindrical and flat, V-shaped 
and dovetailed ! No two designers agree as to how they 
should be constructed. If they are in sight they should be 
of liberal proportions; if they are under cover they may 
be made large enough so there is no immediate kicking 
about them. Hardly a scientific way of proportioning! 

We have machine-design books by the cord, but they 
steer pretty clear of the machine-tool field except as to 

few details. 

In electrical work it is possible for a voung graduate to 
obtain the results of the experience of the entire history 
of the art, reduced to a scientific basis and in such form 
that he can make immediate use of the theory and reduce 
if to practice. The theories may be wrong, but they tie 
up with practice sufficiently well to be quite satisfying. 
The tremendous progress which electricity has made in a 
single generation would not have been possible if the 
pioneers had not reduced their practice to workable 
The same is true of manufactures which depend 
The chemists do not have individually to 


theories 
n chemistry. 
vo over all the ground that has been covered since the days 
of alchemy. No! They buy a hook, attend a course of 
lectures, practice enough to geta certain degree of facility 
In manipulation, and are ready to begin to study where 
the other fellow left oif and go on with original work. 
What are our engineering schools doing to relieve us in 
this benitghted condition ? No one ean expect the same 
nian to male money and dig out the science of any indus- 
tr) But the man who makes the money can very well 
subsidize the man that delves into the secrets of nature for 
him. The scientific man will unlock a vast deal of infor- 
mation that is of no apparent value and will be, profes- 
sionally, just as happy over the inconsequential things as 
over those that create riches for the world. But there is 
little doubt that every secret torn from nature has a use, 
even if it be a latent one. 
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Drop-F orged Tool Holders itv. A universal sleeve is used on the bar, making it sul 


11 ‘ ‘4 

, > able for either straight or universal cutters 

The line ol tool holders shown includes the various T! LBs hat . ;, ‘ 1 , 
. » . , . ite wmorders OFTf shanans are ( OD-Lor¢gvlngs, Ww? Tow 
forms for turning, threading, planing, boring, and cut noldia la ae cal 4 | “ally eff 
‘a . NOMI CHALIEeIS 3 e designed: LO Provide j Special CLC 
ting-off. was seers. , 

tive seat. This line of tool holders is the latest addition 


The distinctive feature, insofar as the turning, thread- : 
Phe d , to the drop-forged products of J. Il. Williams & Co., 


Brookl\ in N. Y. 


ing and cutting-olf forms are concerned, is the cam-fasten- 
ing device for holding the cutters. 


This method of holding the cutters is both rapid and oa ~ aa ae P 
Adjustable-Speed Alternatin 


positive. The cam is brought into action either by an a S° 
° > a — : A > /7 a - 
internal wrench from one side or a socket wrench over a Current Motor 
he posite side smi swing of the ry 1: = 
hex nut on the opposite side. A small swing « The adjustable-speed alternati erent motor show 


represents a recent cle velopment Ol the Kimble Klectris 


wrench, approximately 50 deg., brings the lock into full 
. | 45 . . 
i s Ve engave : i : moose TIL 3 rice ersd, ‘ “.° . ' , 
und po itive engagement Troma lk ( ind : vel | Co.. Chicago. Ill. For this motor are claimed the fea 
: ‘aah serri ) str 0 | » li rr To : ‘° 
The radial serration construction of the planing tures of adjustment by infinitisimel gradations and of 


holder provides 28 adjustments of the tool. A slight turn 





= 


of the locking nut permits swinging of the tool, and 
equally rapid locking is accomplished. A> semispherica 
seat in the locking nut permits the nut to adjust its sea 


in line with the stress, thus eliminating side stresses « 
the bolts. 

The form of holder for threading has a lockable spring 
head which, when tightened, provides a rigid tool for 
coarse, or roughing, cuts, and when released forms a 
goose-neck, or spring tool, suitable for fine finishing cuts. 

The design of the cutting-off form of holder permits 


the use of either a cutting-olf or a side-tool blade. 


The universal cap on the boring tool holder affords a 








means of holding all intermediate sizes of round, hexagon 











or octagon rods or bars without the use of bushings, shims 


or other fillers. Two tightening screws are used with the ADJUSTABLE-SPEED ALTERNATING-CURRENT 
idea of dividing the stress and securing additional rigid- Moror 
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ability to hold its speed within extremely close limits un- 
These 


features make a motor of this kind especially adapted for 


der varying loads from minimum to maximum. 


machine-tool application. 

[n this motor the operatortadjusts the speed by means of 
a handwheel connected by a shaft or chain to a governor 
located on the motor. In the case of a lathe the hand- 
wheel is placed on the front of the lathe below the head- 
stock, and the start, stop and reverse lever is carried along 
The range of speed is regularly 3 to 1, 
700 to 2100, or 800 to 2400. In the 
600 to 3600 
Dynamic-braking is used to 


on the apron. 
as 600 to 1800, or 
smaller motors a range of 6 to 1, as from 
r.p.mn., 1s readily obta ied. 
produce a quick stop, the braking action being extremely 
energetic. It differs that direct-current 
notors in that the turning over of the motor by hand ata 
low speed does not bring the brake into action. Thus, when 


from used in 


chucking a piece in a lathe, the spindle can be turned 


by hand without encountering the slightest resistance 
from the dynamic brake. 

In sizes of 84 hp. and above, an outside controller, giv- 
ing forward, reverse and dynamic brake, is furnished with 
the 


throw switch is furnished instead of the controller. 


motor. In the smaller sizes a double-pole double- 


The motor is furnished with or without mounting. 
Several types of mountings have been designed to he 
espe ially adapted for application to lathes and other ma 
chine tools. This type of motor is at present availabl 
in sizes from 1/16 to 2 hp., the standard speed range being 
from 600 to 1800 rp.m,. for all sizes. 

Bench Micrometer 
The bench micrometer shown has a range from 0 to 6 


in. and is provided with two interchangeable measuring 


heads. One of these is graduated to read in ten-thou- 
sandths of an inch directly off the thimble, has an ac- 
curate screw and is suitable for making gages or in any 

The 


other head has a 10-pitch serew, is graduated to measure 


work where extra-fine measurements are required. 

















BENCH MICROMETER 


in thousandths of an inch and is intended for work wher 


rapid measuring is required to a degree of accuracy © 
one-quarter of a thousandth. 

The thimble in both cases is + In. 
In the quick-acting head, on ac- 
All that 
is required is to take the first figure from the sleeve and 
the thimble. The 


in diameter, making 
the graduations coarse. 
count of the 10-pitch screw, readings are direct. 


the other from lines and figures are 
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large so that readings can readily be made two or three 
feet distant. 

The anvil is made with a sliding bar held by a split 
clamp in the main bed or frame. This is for approximate 
adjustments and slides 5 in. Another adjustment is made 
through the center of this bar through the knurled-head 
screw shown at the back end. There is a plunger in this 
bar which is held back against the adjusting screw by a 
coiled spring. There is a key fitted in the bar and also 
another in the plunger so that the anvil does not revolve. 
The large thimbles are made of aluminum to secure light- 
ness, 

This form of bench micrometer is the latest product of 
J.T. Slocomb & Co., Providence, R. I. 


Precision Internal Grinder 


The machine shown in Fig. | is an internal-hole grinder 
recently developed by the Rivett Lathe & Grinder Co., 
Brighton, Mass. While it is in 
workmanship than their automatic machines, it is much 


no way less accurate in 
simpler in design. 

The machine is mounted by a three-point bearing on a 
The 
inches and the grinding guards a diameter of four inches. 
The spindle is the same as that of their No. 4 


pedestal base. work head has a swing of seven 


bene h 
lathe, using the same collets for small work and closers 

















Mig. 1. Prectston INTERNAL GRINDER 


and step chucks for large work. The closers screw on the 
end of the spindle, the threads being hardened and ground 
in place. The water supply may be introduced through 
the spindle, as shown, or it may be directed on the work 
from the front. The nozzle 
openings at an angle so as to spread the water by cen- 
trifugal foree to flood the entire inside of the piece which 
The feed of the work spindle is by 


used inside the spindle has 


is being ground. 
means of the pilot wheel shown, which operates through a 
The slide on which th 


ad is mounted has an adjustable dead-stop for 


herringbone rack and pinion. 


work hi 
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depth, and on the return it meets a spring bumper, so 
that the workman will not jar any of the adjustments of 
the machine when working rapidly. 

The grinding spindle is the same as used in the No. 3 
automatic grinder. It is driven by a single endless belt, 
which is tightened automatically by means of a long spiral 
spring. The top slide, which carries the grinding spindle, 
can be released and slid back out of the way for gaging 
and for changing work by releasing the trigger shown 
in front of the grinding spindle. The lower slide is ad- 
justed by the graduated handwheel shown. By this means 
it is possible to grind nearly to size, to throw back the 
erinding wheel, to caliper the work and to reset, know- 
ing just how many thousandths it is necessary to move 
the wheel slide to produce the size wanted. 


























Fig. 2. Overneap Drive ror INTERNAI 
CRIN DER 


The drive is through a ceiling countershaft shown in 
Fig. 2. The front shaft is driven by the tight and loose 
pulleys shown. Fast on the front shaft are two pulleys, 
the small three-step cone which drives the grinding wheel 
through the medium of a pulley running loose on the rear 
shaft, and the pulley at the extreme left end. This last is 
one of a pair of tight and loose pulleys which drive th 
rear shaft when the belt is shifted by means of the foot 
treadle shown in the front view of the machine. Tight 
on the rear shaft is the three-step cone pulley that drives 
the drum, which is loose on the front shaft. This drum 
drives the work spindle. There is also a brake on the 
pulley which drives the drum, so that when the opera- 
tor stops the machine, the brake is automatically applied, 
thus stopping the work instantaneously. 


—- 
~ 


A Two-Spindle Magazine 
Screw-Driving Machine 


The illustration shows a large two-spindle screw-driving 
machine used for driving screws in straight lines. This 
machine is made by the Reynolds Pattern & Machine Co., 
Moline, Ill.: the driving and screw-magazine mechanism 


is similar to that of the regular large-size machines. 
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The screws to be used are thrown loose into the hop 
pers, or pans, at the top and are automatically arranged 
snd fed to the chucks or guides, as required. ‘The spindles 
are frictionally driven, so that the screws can be set to 
any desired tightness without danger of overrunning ot 
splitting the heads. 

An example of the work done on this machine is show) 
at the right. This has two rows of screws in each face, 
top and bottom After being screwed up. the work is 
ripped lengthwise to become right-and-left body sills 
“or a well known make of automobile. 

When in actual use, there is an extension of the track 


| 


on which the work-carrving fixture runs This makes 
possible to run the fixture out on the trac K. clear of thi 
machine, while being loaded. The hook-shaped piece 

shown projecting over the top of the fixture are for clamp 
ing the work in place and are brought down individually 
by means of handles alongside of it. An operator stands 


on each side of the machine, and the work fixture is moved 

















A Two-SpInpLe MAGAZINE Screw-Driving Macnint 
along under the screw-dt <pindles by means of thy 


! 


Padi Ww hes l. Wha n the counters - or thy screws come 


under the spindles, the screws are drive ome by depress 
ing the foot levers. As soon as a pair of screws have 
been driven, the work is moved alo to the next position 
After all the screws in one fac uve wen driven, thr 
fixture Is turned over on the trunnions and locked in Post 
tion by a pin shown just under the left-hand trunnion 
The work is then run back through the machine, 1 
screws in the other face being driven as it is fed bac! 


This brings the work back to the starting point with all 
the screws driven. The clamps, which are now on th 
bottom, are next released by throwing over the two cran 

handles at the left end and allowing the work to drop 
down through the fixture onto supports placed below th: 
track. The fixture is again revolved to bring the clamps 


uppermost, when it is reloaded. While the operators are 


driving the screws in this piece, a helper removes the 
ished piece and lays out the stock for the next one. 


The inclined shaft with a crank on the end, shown at 


i? 


the front of the machine, is for adjusting the wor} 
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height. The spindles of this machine run at about 720 
r.p.m., driving the screws man times faster than is pos- 
drawing them tighter than could be 
The 


furnished with a countershaft drive 


sible by hand and 


done otherwise. machine as shown has its own 
motor, but it can be 


lhiste acl, 
Nonbreakable HlacKsaw Blade 
Phe chief claim for this hacksaw blade, as will readily 


he appreciated from the illustration, is its flexibility. 
The blade shown, twisted into a coil one inch in diame- 

















NONBREAKABLE IHLACKSAW BLADES 


ter, Was subsequently straightened out and run for the 
full life of the saw teeth. 


This type of nonbreakable blade is the latest addition 


to the line made by FE. C. Atkins & Co., Indianapolis, 


Inia 


Hydraulic Shell-Banding 
Machine 


The machine shown was designed for compressing cop- 
per bands on shrapnel shells and other projectiles. It con- 


a cast-iron base on which is mounted a weldless 


sists of 
rolled-steel rine, around the inside of which are placed SIX 


hydraulic rams equally spaced, set on radial lines and 


carrying dies or pressure blocks which extend in toward 


center of the machine and apply pressure on the 


the 


bands. Oil is used as a medium of pressure, which keeps 

















HypravLic SHELL-BANDING MACHINE 





MACHINIST Vol. 42, No. 10 


the cvlinders lubricated and prevents rusting of the work- 
Ing parts. 

Pressure is created by means of a two-plunger belt- 
driven pump, which takes the oil from a tank on the 
floor and delivers it into a central pressure block or res- 
ervoir located in the center of the base, from which it 
is distributed to the various rams by means of individual 
pipes leading from the central reservoir to each ram, thus 
insuring uniform pressure in each ram. 

Under normal conditions the machine has a capacity of 
compressing two or three bands per minute. This machine 
is a recent product of the West Tire Setter Co., Rochester, 


a. Bs 


The Opening of the Panama- 
Pacific Exposition 


Continued from page y 40) 


perintendent, George EK. Pancoast. This is completely 


designed and built on the unit plan, which, while well 
tools, is a departure in the line of 


known in machine 


printing presses that has many possibilities. 


My weekly letters, however, will not be confined ex- 
clusively to the Machinery Palace for the reason that 
both the Mining and the Transportation Bldgs. have 
much that relates directly to the machine shop. Both 


of these buildings are filled with exhibits interesting to 
the mechanie. 

Many of them are educational in the extreme and tell 
wonderfully interesting and instructive stories in 
graphic fashion, 

The United States Steel Corporation has a very large 
exhibit of its allied industries, showing the layout of 
various plants and how processes are carried on. A 
motion-picture gallery also shows the wonderful work 
that has been done in the 
Manv of the devices have already been shown in these 
through the Superintendent 


Close, who heads a large force devoted to this work. One 


way of accident prevention. 


columns cooperation of 
commendable feature of the wa) this work is carried on 
lies in the individuality which is allowed the different 
plants in protecting their machinery. Instead of com- 
pelling all to adopt fixed methods, each is encouraged to 
devise and develop better ways of securing the desired 
results. 

The Aetna Insurance Co. 
hibit of safety appliances, having been crowded out of 
the Bldg.—much to its gratification. 

In the ‘Transportation Bldg. the Southern Pacific Ry. 
parts in that the 
the piston and valves can plainly be seen 


are also cut the construction 


also has a noteworthy ex- 


Kducational 


shows a locomotive with section so 
operation of 
Other parts 
of the interior. 

The Ford Motor Co. also has a striking exhibit in 
the shape of a complete continuous-assembling stand of 
its regular design. Here a number of trained men wil! 


for three hours each afternoon, the chain 


away to show 


assemble cars 
movement being timed to turn out a car every 10 min. 
This gives ample time for visitors to see just how it is 
done. 

There feature of the automo- 
bile department that is novel. Around the upper part 
of one of the spaces is a border, part in bas-relief and 
part on canvas, of the great national highway. This 
starts in Florida, follows the East coast up through 


is another educational 
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Washington to New York, heads West across the 
tinent and ends at San Francisco. It 


the relief giving a splendid idea of the 


cCol- 
is well worked out, 
the 
Each important 
the city. and 
Fla.. to the 


vrades of road 
and the mountain ranges to be crossed. 
pennant the 


carries Jacksonville, 


point shows a with name of 


the route one from 


TU 


MT 











ill ULM TNA 
PIG IRON 


TULUM 


Quotations were < as follows at the 


irrent 


points and times indicated 

Ma Feb Mar a 

NS 1915 1914 

No. 2 Southern Foundry, Birmingham $9.50 $ 9.50 $11.0 
No. 2X Northern Foundry, New York 14.25 1.25 14.50 
No. 2 Northern Foundry, Chicago ». OO ,. 00 14.25 
Bessemer, Pittsburgh $55 155 14.90 
. Pittsburgh ; 4 i) 14.1 


MISCELLANEOUS 


M Feb Ma 7 
19 Ylo 1914 
( per | 1 
(‘opper, electrolytic (carload lots) ‘2 14.75 14.50 
BB. coccee * 7.00 38.00 
Lead tw 70 100 
Spelter...... 11.00 8 2 ». 35 
(‘opper sheets, ba » 75 19 25 21.00 
(‘opper wire (carload lots) 6 59 1S 25 15.50 
brass rods, base 16 10 17 14 25 
Israss pipe, base is OO 75 10.0 
Brass sheet SO) 5 14 Mw) 
Solder 4 and } (case lots) ; } 4 50 25.00 


tin market has advanced so rapidly that the hourly 


*The 


differences have been greater than the Variation for so 
weeks Thursday morning the irket was quoted at 42% c¢., 
advancing to 45c. in the afternoor The market opened wit! 
i6ce. bid Friday morning and advanced to 47 before noo 
By 2 p.m, 49c. had been bid and refused 
+No market; quotations vary from 27%, @ 30 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORIiIs 
M : Feb Mar 
19 1Y15S 1914 
( ts per} | . 

No. 28 Black.. 2.¢ 2.60 2.75 
No. 26 Black > 0 2 2? 65 
Nos. 22 and 24 Black.. 2.45 2.45 > OO 
Nos. 18 and 20 Black.. 2.40 2 40 2.55 
N 16 Blacl < 2.35 2.45 
No. 14 Blacl 2.2 2.25 2.35 
No. 12 Black 2.20 2.20 2.30 
No. 28 Galvanized 75 ; a0 $.05 
No, 26 Galvanized ey 5. 20 b.45 
No. 24 Galvanized 5.3 3.05 ; 30 


STANDARD PIPE—The high price of spelter has resulted 


in much higher prices for galvanized pipe Revised discounts 
are as follows 
Blac Cia 
}- to 2-in. steel, butt welded SI 7 
2}- to 6-in. steel! ip welded x) 7 
7- to 12-in. steel, lap welded 77 he 

At these discounts, the net prices of pipe in cents per foot, 

in large lots, at Pittsburgh are as follows 

Cents —Cents 

Diam- Galvan Dian Galva 
eter Black ized ete I ick ized 
4 -in. 2.20 3.50 ®-in 7.40 11.15 
l-in. 3.40 ».20 - in 12.20 18.60 
14-in 1.60 7.00 -in 16.10 24.20 
L',-in 5.50 §.40 } t 2°? 40 34.50 

OILS—Steam cylinder oil sell it 35e. per gal. in five bbl 
lots, New York Cottonseed (crude) is quoted at 36.5« De 
gal. f.o.b. mill Prime Winter Lard oil sells at S5c. per gal 
five bbl. lots: Extra No. 1 at 62@64« Linseed oil t 520 
per gal. 

MACHINE BOLTS These are quoted to cons ers t 
60° off the list price, but in the case of steady customers 
and large orders, generous concessions are made The fol- 
lowing are net prices per 100 

Length é 4 4 
14 iy $0 6S $0 S80 $2? OS $3. 0S St On 860 
2 ir 0.71 0.85 2.24 3. 30 1.48 6.40 
2) in 0.74 0. 89 2 38 3. 452 41. 76 ( 
0.774 0.94 2.54 74 » O4 7 

in oO 8] 0 99 9 Ho ; OO >. ae 7.48 

WELDING WIRE—During the week there has been no 
hange in the market, prices being quoted as follows 

Cent per 

Pound 
4, gj» and 0.07 
No. 8 and No. 10 0.0 


TE 
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(iolden Grate, where the sun has set lar enough to show 
the origin of the name. This is about 500 ft yn whi 
gives about 10 miles to the foot. \ sin r map repre 
sents the great State of Califofnia 1 is so n 
larger than most of us realize, and furnishes a ver 


teresting study 


Prices--Materials and Supplies 


TT 
ANTIMONY Price re mu t { P . 
tremely scarce Cooks« Hl ett 
nd other brands at 2k 
COLD-DRAWN STEEL SHAFTIN I er 
r size re sold at a discount of fro t \t ti 
ount the net prices per oO ! 
Hh Li%y-in., 10.4 1 3y ] 
90K 1% -in., TS.20« 1% -11 
SEAMLESS DRAWN 17 BING | I ‘ ) Ihe 
lowing price e quote f ) ‘ “ ‘ N« Vx 
n cents per pound 
lD ( ‘ 
I ( ( 
‘) th) ’ 
,OO ) ow 
OO ) ”) 
COLD DRAWN 8S | | N ‘ | ‘ 
ft ‘ ‘ ‘ Ne lo 
Thickn 
W BW 
‘ ‘ 
i? 
) ) \ " if , 
DRILL ROD I ell t llowilr 
int Th ‘ i < " { , 
\t tl é al ‘ nf 
ro D POLISHED D OD 
( I’ 
x r 
S I ( ( ( 
t% 75) 00 
i { im ) 
178 1218 cw 
> ) 27 j mi 
SWEDISH (Norw ») TRON if < 1 to 
t ‘ It ! ‘ ‘ i i 
STANDARD MACHINI \ my | na 
re quoted at the followi net price Loo lot Nev 
York 
li ter ) 
l OO Lb ] 
< ) . | s 
MONEL METAL—The follo ! price re net per 
or hot rolled round nad flat I f j re 
hexagonal bars add t cent ye to t orrespo 
ze of the rounds (Mill lengetl to 14 ft.) 
HOT ROLLED ROUND 
( l 
ooo y | TT l 
~ I iQ 0 ( Tin 
” 24.75 7 ‘ rf 
‘mH ' 7 ‘ 
1 ‘ "4 i) Ps 4 
HOT ROLLED FLATS 
Wid Incl 
I ‘ Ir 2 
, j “ ‘Ty i) mw 
ir - ' (¥ 
TOOL STEEL (Third Gy e) Round quares and octa 
rons ure quoted it the followil net price per pound 
lots of 100 Ib., jobber'’s warehouse New York (% to 2 it 
base) 
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METAL WORKING 


NEW ENGLAND STATES 


I. Kk. Gray, Coneord, N. H., dealer in automobile supplies, 
will build a two-story garage at Main St. and Hall's Court. 
It will have a frontage of 50 ft. on Main St. 

The Charles C. Allen Co., Barre, Mass., will reopen the 
Heald foundry which has been shut down for several years. 

Fire, Feb. 24, damaged the plant of the Dow Mfg. Co., man- 
ufacturer of electrical equipment for automobiles, Braintree, 
Mass. Loss, $10,000. 

The Clinton Wire Cloth Co., Clinton, Mass., has awarded 
the contract for the construction of its factory. Noted Dec. 
3 and Jan. 28. 

The Fuller Estate, Fitchburg, Mass., has awarded the con- 
tract for the construction of a one-story, 70x120-ft. garage. 
It will be occupied by the Fitchburg Auto Co. Noted Oct. 8. 

The U. S. Cartridge Co., Lowell, Mass., has begun the 
construction of two additional factories Each will be one 
story, 45x400 ft. and 990x400 ft Lockwood, Greene & Co., 
Boston, is Engr. 

John Bath, designer of machinery, and Matthew G. Fitz- 
patrick, former Supt. for Boynton & Plummer, Inc., Wor- 
Mass., have leased space in the Osgood Bradley Bldg. 
where a plant will be installed for the manufacture of grind- 
ing machines 

The Potter & Johnson Machine Co., Pawtucket, R. L, is 
building a one-story, 78x105-ft. addition to its machine shop 

Fire, Feb. 25, damaged the garage of Arthur L. Clark, 
Bridgeport, Conn Loss, $25,000 

The Billings & Spencer Co., Hartford, Conn., manufacturer 
of machinists tools, has awarded contracts for alterations and 
additions to its new factory, recently purchased from the 
Columbia Motor Car Co An S0x450-ft. forging department 
will be established and the second floor of one building will 
be taken out to provide space for overhead installations for 
handiing drop hamrrers and other forging machinery. 

R. W. Foote, Arch., New Haven, Conn., is preparing plans 
o be constructed on York St The main build- 


for a garage t 
ing will be S4x146 ft having two wings, one-story, 47x90 ft 
and two tor 16x50 ft., respectively 


Delay & Russel, Waterbury, Conn., is having plans pre 
pared for _a_ one-story, 55xS0-ft. addition to the Boulevard 
Garage J. F. Smith is Arch 


MIDDLE ATLANTIC STATES 

Fire, Feb. 26, damaged the plant of Henry & Allen, man- 
ufacturer of machine Knives, Auburn, N. Y Loss, $20,000 

rE. C. Soper, Auburn, N. Y., is building a garage at 5 Gar- 
den St 

The Gerhard Lang grewing Co., Buffalo, N. Y., plans to 
build a one-story reinforced -concrete auto-truck garage 
The estimated cost is $60,000 

The Wemlinger Steel Piling Co., 11 Broadway, New York, 
N. Y., has had plans prepared for the construction of a one- 
story Ox1l20-ft. factory at Kingston, N : 

The American Piston Ringe Co., Newark, N. J., has had 
plans prepared for the construction of a new plant on South 
llth St Noted Dee 4, 1914 

Fire, Feb. 26, damaged the garage of the A. C. Townsend 
Automobile Co.,, Park Ave., Plainfield, N. J Loss, $10,000 

Fire Feb. °4. damawed the garage of John A. Kramer, 
Harrisburg, l’enn 

Fire, Feb. 26, destroyed the garage of Edward Beck, VPitts- 
burgh, Venn Loss, $8000 

The Shanahan Transfer & Storage Co., Pittsburgh, Penn., 
will build a garage at Magee and Bluff St The estimated 
cost is $20,000 

The Crescent Brass Mfg. Co., Reading, Penn., will build 
a foundry for the manufacture of aluminum castings 

The Atlantic Can Co., Baltimore, Md., contemplates build- 
ing a factory at Boston and Chester St The estimated cost 
is $20,000 

The Autogenus Welding & Equipment Co., 1531 Maryland 
Ave., Baltimore, Md., has awarded the contract for con- 
structing a one-story, 28x98-ft. brick shop at 1217 Maryland 
Ave. for welding purposes 

Fannie Brishman, Baltimore, Md., will build a one-story, 
19x131-ft brick garage at 1012 West Lexington St The 
estimated cost is $5000 

Walter Scott, 1127 West North Ave., faltimore, Md., is 
having plans prepared for the construction of a three-story, 
60x120-ft. garage on St. Paul St. near Mt. Royal Ave 


SOUTHERN STATES 
H. EF. Rester has purchased a site on Austin St., Bogalusa, 
La., and will construct an automobile repair plant 
The Bristol Iron & Wire Works plans to equip a plant 
at Bristol, Tenn J. G. Tilley is Mgr 
‘age and repair 


R. B. Jean is preparing to equip a gar 
shop at Shelbyville, Tenn 
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New and Enlarged Shops 
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Fire, Feb. 24, destroyed the garage of William M. Massie, 

Carlisle, Ky 
MIDDLE WEsT 

The Kelly Reamer Co., Cleveland, Ohio, manufacturer of 
tools, is running day and night. The company is about to 
increase its manufacturing facilities. 

The Main Motor Car Co., recently incorporated, has pur- 
chased a site on Main St., Logan, Ohio, for the construction 
ot a garage. 

Wood & Wilderman has purchased a site on Second Ave., 
Marietta, Ohio, for the construction of a garage. 

The National Supply Co., manufacturer of plumbers’ sup- 
plies, has awarded the contract for the construction of a 
one-story addition to its plant on Auburndale Ave., Toledo, 
Ohio Estimated cost, $17,000. 

Ww. T garnes, Zanesville, Ohio, has awarded the contract 
for the construction of a garage to cost $20,000. 

The Dyke Automobile Co., Coopersville, Mich., is building 
a 42xs0-ft brick garage to accommodate its increasing 
business. 

Fire, Feb. 23, damaged the plant of the Ford Automobile 
Co., Detroit, Mich. Loss, $1000 

The Madison Mfg. Co., Muskegon, Mich., engaged in the 
boring and drilling of steel plates and bars by a _ special 
process, will build a new factory at Elton and Spring St 
George KE. Madison is Pres. 

The Wilson Foundry & Machine Co., Pontiac, Mich., has 
awarded contracts for the construction of four additions to 
its plant The new buildings will cover an area of 30,000 
sq.ft 

The Romeo Foundry Co., Romeo, Mich., will build a new 
plant L. A. Holmes is Gen. Mgr 

C.-L & IT. W. Peck, 53 West Jackson Blvd., Chicago, II1., 
has awarded contracts for the construction of a commercial! 


garage at 169-201 East Chicago Ave It will be of pressed 
brick and limestone, one story, 100x130 ft The cost is about 
$30,000 c Eeckstorm, 6 North Clark St., is Areh Noted 
Kel 2a 


The Kohler Die & Specialty Co., De Kalb, Ill, is building 

L40x156-ft plant 

It is reported that Vhillipson Bros., Argyle, Wis., is hav- 
ing plans prepared by J. R. Law, Madison, Wis., for a fire 
proot garage and machine shop to cost about $200,000. 

The Western Steel & Iron Works, De Pere, Wis., has had 
plans prepared for an addition to its plant on Main Ave The 
building will be of brick, two stories, 60x90 ft 

R. L. Hooker and L. Kittell, Green Bay, Wis., have organ- 
ized the Hooker & Kittell Co., and will establish a garage, 
inachine shop and automobile agency at 313 North Monroe 
Ave., Green bay 

The Babcock Automobile Spring Co., Milwaukee, Wis., 
has awarded the contract for a 40x100-ft., one-story brick 
factory to be built at Milwaukee and Chicago St George 
(. Ehlers, 721 Third St.. Milwaukee, is Arch 

The Wisconsin Lakes Ice & Cartage Co., Milwaukee, Wis., 
contemplates building a two-story foundry to cost about 
$10,000 

The Morgan Garage & Supply Co., Rhinelander, Wis., is 
having plans prepared for a garage and machine shop The 
total cost, including equipment, i estimated at $20,000 

The Forsythe Leather Co., Wauwatosa, Wis., has, accord- 
ing to press reports, increased its capital to $300,000, and 
will make extensions to its plant, including a machine shop, 
garage and at vidition to the office building F, Stresau 
is l’res 

WEST OF THE MISSISSIPPI 

Charles Kalverson plans to construct a garage at Eldorado 
low 

G. H. Heiser plans to construct a garage at Grinnell, Iowa 

Arrangements are being made by Carleton & Anderson fo 
the reconstruction of the Becker Garage, Becker, Minn. 

Fred Johnson and A. SS. Finvold, Woodville, Wis. have 
taken over the interests of Covle & Nendick, Carleton, Minn., 
and will continue the business under the name of the Carle 
ton Auto Co The new company contemplates the construc 
tion of a garage at Second and Walnut St 

kr. E. Willard, 409 South Fourth St., Minneapolis, Min: 
will establish a plant for the manufacture of electric ap 
pliances 

T. F. Miller. agent for the Overland cars, will construct a 
garage at Plato, Minn 


Fire. Feb. 20, destroyed the machine shop of H. C. Carl 
Miller, S. ID Loss, $1000 

Fire. Feb. 20, destroved the Pioneer Garage, Glasgow, Mont 
Loss, $10,000 


WESTERN STATES 
W. G. Barnes, Seattle, Wash., is building a two-story gat 
age on Eighth Ave between Pine and Pike St The esti 
mated cost is $20,000 Noted Oct. 8 
The Simonds Mfg. Co 119 Jackson St., Seattle, Wash., 
manufacturer of saws, plans to make improvements to its 
plant J. E. Kelly is Secy. and Gen. Mg 


~y 








wey 


#2. 


+ Se tine Reet 











lear 


March 18, 1915 AMERICAN MACHINIST 149 


A Bridge Shop Transformed into an 
Arsenal 


EprrorntAL CorrnesSPONDENCI 





~ The GENERAL ARRANGEMENT OF MACHINES 
N)} NOPSIS The Dominion Bridge (uo. of Mon T l 
; : iw general arrangement of tly achines in the shell 
lreal, Canada. has devoted one de partment mm al ; : " 
partment is indicated in Fig. 1 Chere are 24 Jones 


large plant lo the production of 15- and 18-lb. : 
& Lamson flat turrets arranged to take care of the princi 
British shrapne l. The lool ey jutp ment was pur 1) 
° . . . Pat Operaclols, ‘s it Wes «4 i} = i ~ | 
chased solely with a view of indies this work ! ) ition wse HwcHIie MNP Tise | most nN 





effectively, and the arrangement of machines in 
the shop was made with the same end in view. 
Jones & Lamson flat-turret lathes are used for 
the principal operations, and their tooling and ac- 


tion are de N( ribe d in th is arty le. 





Among the many shops in Canada which are at pres 
ent engaged in turning out shrapnel shells, the Dominion 
Bridge Co. occupies an interesting and unique position. 
The entire arrangement of the department which they 
have devoted to this work has been made with the idea 
of turning out shells rapidly and accurately with as little 
back tracking and lost motion as possible. It is quite a 
radical departure to jump from the production of bridg 








and bridge girders to the manufacture of shrapnel Cases, 








with their close limits, and it is rather remarkable that 
such a metamorphosis could have been perfected within Fie. 2.) Tur Rover Suet. (Arrer Exp Is Cur Orr) 
a few months. Wp THE Threr Fuar-Terrer Orexations 
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teresting part of the tool equipment, and it is with them condition with very little scale. The hardening tanks 
contain whale oil, which is circulated and cooled in coils 


that this article will largely deal. 
running through inclosing water tanks. In addition 


A résumé of the general course of work, from. the 
rough forging to the finished shell, may, however, help 
to make clear the flat-turret operations. The system can 
readily be followed by means of the diagram of plant ar 





rangement shown in Fig. 1. 

The shells are first cut off and rough-faced on impro- = 
: eR Cam \ 

vised cutting-off machines, which formerly served in the as 

Cul pad ity of thread cutters. They next vo to the first oper = cn ) eo : 

ation flat turrets, where the work on the outside of the | iM | 

case is cared for: then to the battery ol second-operation \ . ¥ " Ns 

machines, where they are bored. After this the shells are ae \ 28 Roller 

tuken to an Inspectlon table, where they are viven . pre ; . — Ose ot "9 | 

liminary inspection before heat-treating so that defective 

shells may be discarded without incurring further ex 

pelise. \ 


The next operation is the heat treatment, gas furnaces 


being used for the purpose. This is somewhat outside of 


customary practice. but it leaves the shell in- first-rate Ria. 7 Tue Waving Toot anp Houper 


Y 
Finish Bore 
disk Seat 










' Rough Bore Disk o¢ar ~ as 
- “yy 


NO 


OPERATION 


ee FIG.S 



































Bore. Turn, form 
and face Nose 





RO 
3 OPERATION 
FIG.6 


OPERATIONS IN MAKING I8-Le. Brivis SHRAPNEL CASES 
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Fig. 8 


Puatr-Turrer LATILE 


to this it is found necessary to agitate the oil by means 
of compressed-air jets. 

Following this heat treatment, the noses of the shells 
are brought to a low red-heat by immersion in a lead pot, 
after which they are “bottled” under a punch press. The 
chill produced by this process is removed by annealing, 
after which the shells vo to the sandblast room, where 
the recess which contains the “wave” is cleaned out. 

Next comes the third flat-turret operation, in which 
the inside and outside of the nose are machined. From 
here the shells go either to grinders or to holy finishing 
lathes —hboth processes being emploved at present where 
the outside and the « urved nose of the shell are brought to 
the correct finished sizes. The copper driving bands are 
next fitted and squeezed, after which 


. Tue Set-up ror THE First-Oreravrion ON TLE 


constructlo 


purpose s show! ! Kis i. It Opel 


Constructiol 


Operations 


LD] 


1 to much credit for the in 
ooling ol the se turret lathes, 


e most difficult problems is to 


grip the shell internally for 


operation. Fig. 3 shows the 


of the driving and cente1 
whi was finally devised for 


A Direicutr Orrration HANDLED 


SIMPLY 

ion of the flat turrets may be 
very readily \ Inspect 
ana >, which the successive 
are represented by diagrams, 
tere mart the first 

! tedly tl orm 

\ lea of the na 

e wave tia ) ad from Fi 
rst s t t s lke a 
wernt tf it re Ives itsel 
to simple e The 
nm | | a or this 


ates when the roller is forced against 

a wave cam mounted upon the chuck 

of the machine. An idea of this operation is conveved 
rom Fig. 9, which shows the tool in position. 

The second operation set-up is also illustrated in Fig 

11. This operation rouehs and finishes the powder pocket 

d disk seat. and also tur the outside of the nose-end 


taper for purposes of bottln 


REINFORCED 


The construction of the 


and is illustrated ur Fig. 1 


solid bar extends clear across 


holders, thus giving an ext! 


compared with the ordinary 


Boring Bars 


boring bars is rather unique 
» It will be noticed that a 
the turret throt 1 two tool 
cre strong construction a 


single support. The othe 





the shells proceed to the band-turning 
lathes, from there going to the filling 
department, where they are filled with 
shot and rosin and have the fuse socket 
screwed home. 

] 


The next operation is finishing the 





socket. which is cared for on brass-fin- 
ishine turret lathes. Next comes the 
final inspection, after which the shells 


are painted and shipped. 


Tue Fuar-Turrer Orerations 


An inspection of Fig. 2 shows the 
Various stages of the shell as it come 
to and goes from the flat-turret lathes. 

At A is the rough shell with its end 
cut off, B represents the completion 
of the first operation, ( shows the 
shell bored and turned taper, and D 
represents the completion of the third 
flat-turret operation, in which the in- 
side of the nose is completed and the 
outside is roughly shaped. 

F. C. MacDonald, plant engineer, 








Fie. 9. CUTTING THE 
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two bars obtain a similar support by 
being mortised into the large bar at 
their shank ends. 

One of the short bars used for this 
purpose is shown at A, Fig. 15, and 
at B and C finishing cutters for the 
powder pocket and disk seat are shown, 
The roughing cutters are quite similar, 


except that they are gashed for chip 





clearance. 

The third operation on the flat tur- 
rets Is possibly the most interesting one 
from the viewpoint of tooling. The 
set-up shown at A, while appearing to 
be rather complicated, works out well, 
the curved form of the outside being 
cared for ly a modification of the 
usual flat-turret taper-turning device. 

The tool block used for this Opera- 
tion is also shown in Fig. 15, the 
tools bere similarly lettered in Fig. 6 


for purposes of comparison. ‘ 
Ps Ria. 12. 


The method of compensatin those 
who work on shrapnel parts is entirely 
by piecework. In addition to this their efforts are stim 
ulated by means of a production board on which records 
of the best runs are posted daily. A’ facsimile of one 
day’s record is shown in Fig. 13. In the right-hand 
column of this fivure the production has been reduced 
fo a rate per hour for convenience in comparison, 

It must be remembered that these figures represent bes/ 
runs and that the average production is somewhat less. 
The piece prices are figured so that it is possible for thy 
operator to make a good day’s pay, and the stimulus of 
this possibility is manifested in the feeds and speeds of 
the various machines. Critical inspection is maintained 
after each few operations to prevent any slighting of the 
work which would result in the rejection of the shell by 
the government inspecting squad. 

At present the Dominion Bridge Co. is using both 
grinders and engine lathes for finishing the body and nose 











THe Third OPERATION ON THE Fruat-TuRRET: 
TURNING THE NOSE 
of the shell. The method ot grinding the boc) and hose 
will be fully described in an article to follow, but an in- 

















specllon of ie, 14 will rive ah iden of the method of 
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ARRANGEMENT FOR FINISU-TURNING THE 
CASE ON AN ENGINE LATHE 


Fia. 14. 


doing this work on an engine lathe. 








j 
Fia. 11. Bortna ann Turntna Taper. 
Frat-Turrer OPERATION 





Tim SECOND 


The template A is made with the ex- 
act shape of the protile of the projec- 
tile and a roller on the cross-slide is 
kept against this by means of a weight, 
the cross-feed screw being disconnected 
and tool adjustment made with the 
After being annealed, 
the shells may be turned at a speed 
of from 40 to 50 ft. per min. and a 
feed ranging from 40 to 60 per inch. 


compound rest. 





A SimpLe Painting Bencn 

A simple and effective painting bench 
is used in this plant for holding the 
shells while applying the priming and 
finishing coats. It is shown in Fig. 17 
and consists of a number of inclined 
spindles of such size that the powder 
tubes of the assembled shells will slip 
over them. The painter then rotates the 
shell upon the spindle with one hand 
while applying the paint brush with the 
other, 
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Summing up the time on the principal operations as 
represented in Fig. 13, we obtain a record of 1.06 hours re- 
quired for the produc tion of one shell. This, of course, is 
not a maintained rate, but consists in the average of best 
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Fig. 15. Some Twrenestine Toois 
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records only. Also, it omits one or two minor operations, 


as sandblasting, annealing, etc.: neither does it in 


Such 
clude the handling time. But even so it is a most remark 
able record considering the short time in whi hy the bridge 
shop was transformed into an arsenal, 


Using the Drilling Machine to 
Advantage 


by J. AMEs 


the drilling machine have 
the spin 


different feeds. 


T'o vet better results from 


the revolutions per minute of 


it indexed, giving 
dle for each change of speed and also the 
Then see that the drills are run at the proper speed and 
feed. 

Be sure that power feeds 
hole and do not break as many drills as in hand feeding. 

High-speed drills cost more, but pay in the long run. 
in. high-speed drill can be run at 425 


ure used, as you get a cleaner 


For instance, a 5% 
r.p.m. as compared with 185 r.p.m. of a earbon drill of 
the same size. The high-speed drill will stand a feed of 


from 0.010 to 0.015 in. in ordinary work. 


\ paper read before the Inctitute of Metals furnishes some 
interesitir information concerning the effects of lead upor 
‘ bronze tested at different temperatures It was found 
that straight gun bronze (S88-10-2) dropped from a tensile 
streneth of about 32,500 at 350 deg. F. to 19,000 Ib. at 400 
de F. Upon substituting one-half per cent. of lead for an equal 
imount of copper (giving S87‘, 19, 2, )itw found that the 
streneth of the bronze remained t ! it 2.000 lb. up to a 
temperature of 550 deg. F., above wl } t rapidly decreased 
to 500 Ib. at 600 deg. F The variation in elongation he 
found to be even more l it Oo de F. the alloy 


pronounce 


one-half per cent. lead gave in elongation of 18 


containing 

cent., and the straight gun bronze at the same temperature 

ve an elongation of a trifle less than two per cent In gur 
bronze to which had been added 10 per cent. of lead at the 
expense of the copper was found a strength of 28,500 Ib. and 
an elongation of 10 per cent., and when the amount of lead 
was increased to 16 per cent. the alloy still had amstrength 
of 25,000 Ib. and elongation of five per cent. This test was 


made with the metal heated at 500 deg. F. In considering 
these results it should be borne in mind that lead softens 
t brasses, and therefore a casting which is to be subject 
to great erosive action should contain but very little lead 
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Making a Machinist im a Trade 
School 


By James F. JOHNSON 

Much has been said as to the place of the trade school 
industries, but little of it hased 
That the training of voung men 


in American has been 
upon actual experience. 
for the industrial world is a vital factor in supplying ma- 
terial for its upbuilding and success is clearly demon- 
strated by the attention manufacturers are giving to this 


phase of education. At one time apprenticeship systems 


| 
flourished in this country and the apprentice was able to 
learn his trade while at work in the shop. But now the 


old apprenticeship is practically dead, and because of 


competition and various other conditions, it is almost 
impossible for a voung man to learn his trade as formerly. 

At this point the real trade school comes in to replace 
the old apprentice svstem, teaching the boy a trade and 
at the same time educating him. 
From the outset it 


many schools containing machine departments where the 


must be acknowledged that the 
student secures only a few hours’ practice each week upon 


exercise work are not to be classed as trade schools. Such 
institutions merely imitate trade conditions in a way that 
usually conveys a wrong impression of the trade. 

A trade school, to be rightfully called such, must neces- 
sarily become a shop, and its machine department must 
he organized and run in detail as the regular commercial 
machine shop, but with the sole purpose of educating the 
apprentices to become intelligent mechanics. It must be 


conducted as a business. Its very atmosphere must 
breathe of shop conditionsand its methods of instruction 
must be according to the best practices upon a class of 
work acceptable to the highest trade standards. This would 
mean that the school becomes a shop run under the direc- 
tion of prac tical tradesmen and engaged Upon a market- 
able product. To conduct the school as a shop further 


indicates that the time element in job work be not lost 
To amble along day after day upon a job which 
trade 


matter of 


sieht of. 
hours is not conducting a 
The 
training apprentices to appreciate the Importance of time 
the trade 


should take but a few 


school according to shop requirements, 
problem of 


to the employer is the greatest 


school. This can properly be handled only by running 
the shop upon a regular product and placing the appren- 
tices, under a system of job tickets and time tickets, as 
in the commercial shop outside. 

Well meaning school men would prefer studies that 
would make the boy also a good citizen, but they forget 
that an intelligent tradesman makes the very best citizen 
when the time comes for him to be active as a citizen. 


THe Work or Connecticut TRADE SCHOOLS 

The trade schools of Connecticut, known as the State 
Trade Education Shops, are shops where the apprentices 
hecome tradesmen, and in conjunction with their trade 
matters related to it 
and to This 
gives them a complete foundation, and serves to make 


to the men who 


training receive an education in 


industrial conditions in general. svstem 


them more valuable to themselves and 


employ them. 

The 
highest standards of the trade. 
gaged daily in the manufacture of products which 


the 


The apprentices are en- 


standards of these machine shops represent 
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used as the medium for instruction purposes. At 
ent, one of these trade schools is building an order of 35 
engine lathes and another is making grinders and drilling 


pres- 


machines. 

After being taught how to read a blueprint and how to 
use it in connection with his work the apprentice builds 
under instruction and according to the blueprint parts of 
these machines which later are assembled. 

To the thorough mechanic who has served his time, 
the quality and value of this method of training is clearly 
evident, more especially when he sees that the results of 
the apprentices’ daily work is a commercial product of 

To 


manufacture such a machine and make it of greatest value 


the highest type, as, for example, the engine lathe. 


from an educational as well as trade standpoint, many 
special tools, jigs and fixtures were designed and built by 
the apprentice s. . 

These shops have been running for the past few years 
!) hours per week, 50 weeks in the vear, and in that time 
many apprentices have completed their apprenticeship. 
These young men have been carefully watched for about 
two years and in all cases they have made good. 

Men who realize the great good that can be accom- 
plished by a properly conducted trade school appreciate 
keenly the importance of these institutions and strongly 
believe that, as a part of the real industry, thev have 
come to stay. 
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A Cheaply Made Countersink 


By A. Ek. Honapay 

To make the countersink shown in the illustration, first 
turn a piece of brass rod to the required size and then 
taper it. Next cut a slot, as shown at A, and insert a 
saw blade, fastening it at the points RB. 


r 


B | 











A SIMPLE COUNTERSINK 


This countersink can be made in a few minutes 


and will cut a good clean hole without chattering. 


very 


A taper reamer can be made the same way. 


“3 

In a paper presented to the American Society of Naval 
Engineers, dealing with the foundry use of non-ferrous scrap 
metals, it was pointed out that the general effect of small 


quantities of lead upon the brasses and bronze is to decrease 


the hardness and increase the density In other words, 
machining qualities are improved and porosity is decreased. 
Lead is used in valves and pressure castings to make them 
“close,” or decrease the porosity. Too much lead reduces 


the strength, but the amount of lead that can be added with- 


out a material reduction in strength is fairly high. There 
are commercial valves, for example, made of valve metal 
containing three per cent. lead and having a tensile strength 


of 30,000 lb. and an elongation of 20 per cert. 
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Inventory in the Small Shop 


By Jon 


ll. VAN 





lake 


SY NOPSIS—A 


inventory from a sense of duty without analyzing 


great many manufacturers 


j 


its purpose, In this article inventory is reqarded 


from a number of rie mpoints and methods are 


dest ribe d 
that do not have comple le cost ree ords availabls for 


: ° . , 
which are applieab ( la small plants 


pricing purposes. 





If a man has money enough, he can usually get what 
he wants. A Western cities 
used to “take it out” of the cost clerk when the final fig- 


manufacturer in one of ow 
ures for a job which had been shipped did not show 
enough profit The cost clerk, being very obliging as well 
as diplomatic, the reupon took pains that his boss should 
on paper, at least. All 
this 


have a very good margin of profit 
parties appeared to be well pleased with arrange- 


ment; the cost clerk avoided many unpleasant interviews, 
and the 
well-being that 


proprietor had the pleasant sense of personal 


comes with a coo digestion, a poorly 


working conscience and a supposed profit on sales. 


common cause of self-deceit is found in the 


rm :; . 
The value of 


A more 


inventory. this in the same plant and for 


the same period mav vary from a certam amount to five 


as much, each figure being perfectly correct 


or six times 


and justifiable according to the point of view from which 


it is made. 


The most modest and conservative port of view from 


which the shop owner can regard inventory is that which 


would accompany a forced sale of his plant and its con- 
tents 


had been found unsaleable ata 


unfortunate enureer dl which his product 


after ai 


In this case there 


profit 
“oood will” to he col sil red. Spe inl tools 


and equipment which could be 


would he ho 
for the unsuc 


used only 


cessful product would he worth merely s\ rap values, as 


Stock nm 


the product which were in 


I 
Also. in 


} 


would any parts of 


partial stages of completion. placing values 


1 a basis, it 1s almost 


on an inventory which is taken on su 
forced-sale 


the 
] 


standard machine tools in rood 


lol 


Pat 


impossible to estimate figures even 


or fair condition 


terns will have no value. except as material for firewood 
or tooth picks (‘ostly tools. jigs al d dies which when 
new represented many dollars a pound, shrink in value to 


few cents. 


At the opposite extreme, the port of view regards 


ventory as a statement of actual plant and product values, 
considering the business as a “going” one. This is the 
point of view of a manufacturer who is about to take in 
a partner or to make a profitable and proper sale of his 
going business. 

various shades an 


] 


regarded 


In betwee Nn these two extremes are 
nventory 


as a general comparison with not as much 


degrees. In some plants we fi} dl the 


attention paid 


hetween them for 


ations 


to the actual totals as to the r 


different years. Sometimes the purpose of 


mventory Is 
to serve the pure hasing 


made largely lt partment and the 


shop, as a sort of tabbing off of materials against orders. 
With so many different ways in which this thing mav be 
regarded, it is evident that one must be selected for thy 


small shop before real headway can be made. 


DEVENTER 


Some Wrone Ways to Look ar INVENTORY 


The point of view of the forced sale is out of the ques 


tion, although many accountants insist that it is the only 


proper one For the owner of a successful shop to take 


the viewpoint of one which is bankrupt, for the purpose of 


inventory, is like asking the policeman on the beat to put 


Ol COnN cts’ stripes when he reports at the station hous 
No doubt there are some shops re earded by their owners 
ils successful, which should he classified is frat res, just 


as there are some policemen who we cll more suitably 


ad in the horizontal stripes than mn thy due and 


rod 


llowever, the point of view is as far removed from tlh 


correct one m the ohne cause as tl the other 


The small-shop owner who takes an inventory is most 


profit stale 


likely to do so for the purpose Of Securing a 


ment on the preceding ears business and of comparing 


this with a whether there has been at 


previous one to sec 


Increase or a decline. dn thy nverage, ti will not hy 


interested in the forced-sale point o iow, nor will lr 
wish to adopt the maximum values quite natural for on 
who has a plant or business to. se Ile will wish the 
total figure to be conservative, so that it will not be mis 
eading, and he will wish to have it comparative, so that 
he can place this year’s results alongside of last 


years 


} 


What should the mventory represent 2 s would it beau 


combination value of the plant, equipment, and manu 


factured coods, Ol should it | 


" confined lo the products 


Should the values assigned to the product parts represent 


{ 


their total cost ine luding burden on should they he fimured 


on a material-and-labor basis o1 


THe Conrusion ComMING FROM Cos'TS 
"The nventoryv ms tThost frequent vured on thr basis 
ot cost Sometimes it ois fieured o1 the basis of selling 


prices, in the case of a standard article on which Pr] large 


f this ts 


. ' , ' rn 
hhished stock Is carried Ihe cus Valuation o 


} } 7] 
placed ata certall ercelntage under the actua 


] 


si ne price Where ! entor = DHS oh cost, the unit 
st uy Cs Us ill lahe ire 1 e whi i represent thre 
‘ pore ‘ ne prece rie Cul 


peculiar results, a lustrated 1) 


e experience of a small manutact Ining shop in whieh 


rrent cost values were used in maki yup the inventor 


The owner of this shop was very much surprised, when 
e received the totals, to find t mn lowe! than those Tor 
e preceding vear. He was quite positive that a greater 
:mount of finished ste and of partially completed parts 

were on hand when this inventory was taken than at thy 


preceding one, He called im oti hook keem r. 


4 
rie a) rhe 


o also acted as cost cle “Jones,” sald the sheep 
wher, “There is a mistake somewhere I know that there 
s more finished stock on hand now than there was a yea! 
wo, and yet the inventory value is much smaller. How 
in vou explain this?” 


After investigation, Jones came back with his explana- 
tion. “We 
fore our inventory prices for the same pieces were much 


enough Lo 
) 99 


made a big cut in labor cost this last vear, there- 


than last. ‘This was more that 


i@ss this vear 


overconit t] 


he greater amount of pieces on hand, 
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exclaimed the shop owner, “I don’t 
The less the cost and the more 


“In that case,” 
think much of inventory. 
money | make, the less the inventory valuation !” 

Here is the big drawback to an inventory based on cost, 
and it is no doubt one of the principal reasons why ac- 
countants favor the forced-sale plan, in which values do 
not fluctuate widely. An inventory figured on shop cost 
often tends to defeat its own purpose, for the more that 
a job costs and the less profit that is made upon it, the 
higher the inventory total is boosted. 

The trouble arises from the fact that labor is an item 
that is difficult the 
materials, the fluetuations year 
creat; a dollar’s worth of cast iron purchased this year 


to weigh or measure. In case of 


from vear to are not 
and the amount that could have been purchased for a dol- 


A dollar’s 


worth of labor is an unknown item, unless a piece-price 


lar a year ago could hardly be distinguished. 


<vystem is in use or other standards are available—refine- 
ments that most small shops do not keep on hand. 


ro INCLUDE IN INVENTORY 


WHat 


If the small shop maintains an equipment account, as 
Vol. 42, p. 181, 


for taking inventory of any items which are included in 


described in there will be no necessits 


this classification. This at once eliminates the buildings, 


machine tools, and similar equipment, as well as line 
shafts, pullevs, hangers, belts, and the like, which are part 
of the “appraisal? and do not belong in the inventory. 
Product 


part ot 


parts, supplies and small tools, which are not 
the but 
expenses, should appear in the Inventory. 


investment are considered as running 


As we shall see ina later article, in using inventory for 


! 


fhe purpose of getting a profit statement, we make use 
the at the be 
vinning and the end of the period in question. It is the 


This difference 


only of the difference between inventory 
difference and not the totals that is used. 
is supposed to represent the loss or gain in manufactured 
stock and supplies during that period. Tt is evident that 
if the the 


fluctuate widely from one period 


] 
stock 


this 


manufactured 
to the other, 


cost values assigned to 
Purpose Is defeated. 

Another important thing from the small-shop’s point 
of view is the scarcity of itemized costs. The small shop 
which attempts to keep costs on the work going through 
the total or 


makes no attempt to record the itemized costs of various 


usually does so on order-number plan, and 


operations, In addition, there are a large number of 


small shops which do not attempt to figure individual 


costs at all. Fortunately, all of these advantages and dis- 
advantages work together into a very simple solution. 
INVENTORY BY WEIGHT 


TAKING THI 


The inventory plan that T recommend for the small 
shop consists in pricing the product parts at so much per 
pound. Material and labor prices are separated when 
established, and afterwards combined for computing the 
value. Material prices are taken from the current market 
reports, and labor prices are either figured or are arbi- 
trarily set. It is not hard to arrive at an average “cost 
per pound” for the labor on your product, and having 
this, modifications may be made into classes to suit the 
coarser and the better grades of work. - The figures given 
in the accompanying table will show how the classification 


may be made. 
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STANDARD LABOR VALUES PER POUND for average 
machine work weighing less than 100 Ib (Current material 
values per pound are to be added to these figures to obtain 
the total cost per pound for inventory pricing. Assembled 
and partly assembled machines to be priced from the cost 
records.) 

FINISHED MACHINED PARTS 


Grade A GradeB GradeC 

Weighing 5 Ib. or 1eB8S......ceeees 10c. 6c. 3c. 

Weighing 6 Ib. to 35 Ib.....ccccss 5e. 3c. ligc. 

Weignming 26 te 300 ID...<.cccveses 3c. 114¢c. 4c 

PARTLY FINISHED MACHINED PARTS 

Weilshing & tb. OF 80GB. .ccccccccs 5e 3c lige 

ere © OO Be. Ghksc ets coneseesd 2tec. li.e. 4c. 

Weighing 26 to 100 Ib............ liec., % c. 3c. 
(Classified by principal operations.) 

GRADE A—Parts finished all over or worked to close limits. 
Parts finished on an engine lathe or having a large 
amount of bench work 

GRADE B—Planer, hand screw machine, turret lathe and 


miller work 
GRADE C—Drill press, automatic machine or cheap work in 
general. 

Remember that inventories in a going plant that is 
not interested in selling stock are for use only in compari- 
son and that, therefore, an arbitrary rating such as is 
illustrated here is quite proper so long as it Is conservative 
and saves labor. 

In taking an inventory on this plan, it is simply neces- 
sary to weigh the totals of the product parts as divided 
into the given classes. Work in process is considered to 
be half way hetween rough and finished, and the prices for 
this are taken as one-half the finished prices. Completely 
assembled machines may be handled either on the weight 
hasis or at a figure representing their cost, if this is ob- 
tainable. Materials are priced at the current market re- 
ports, as are also items of supplies, such as bolts, nuts, 
studs, oils and maintenance materials. It is convenient 
to have separate report sheets for various classes of prod- 
uct, such as brass and bronze, east iron, steel work. forg- 
ings, ete., and this can be very easily arranged in taking 
the inventory. Each page is totaled, and these totals are 
again combined to form a grand total or summary of the 
Inventory, 

By maintaining this same standard of values between 
consecutive vears for the labor cost, the inventory results 
which are secured will have a value as comparative rec- 
ords. Their accuracy will be fully as great as the average 
inventory, which is taken with more regard to getting it 
over than to getting it right. 


Inventorv is often considered as a “clean-up time.” 
Material which is no longer serviceable is weeded out and 
The cleaning-up process should 


The 


sent to the scrap pile. 
begin ahead of the inventory instead of after it. 
results are likely to be more satisfactory all around. 
Fifty per cent. of the time spent in taking shop inven- 
tories is thrown away, for the average shop owner does 
not know why he wants it, how to get it or how to use it. 
I have seen hundreds of dollars spent in big plants sim- 
ply to observe the established custom or habit of inven- 
tory, when it would have been cheaper and just as well 
for the manager to have shut his eves and “guessed” the 
total. 
his hat is “ 


A good label for the small-shop man to paste in 
know what vou want and why you want it.” 
If it finally soaks home, it will give him a big start on 
many large-shop owners. 

¥& 

The electric distribution for the Panama Canal 
operation and lighting will require 246 miles of lead-covered 
cable, which is about 40 per cent. of the total amount placed 
by the electric power company in the United States 
during the 20 years preceding 1908, states “Engineering News.” 
These cables will be carried through the lock walls in vitrified 
clay account of the large amount of cable to be 
ducts, a special device using an electrically 


power 


largest 


ducts. On 
placed in 
operated 


the 


winch was resorted to. 
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fachining Parts Used on Circular 


Rib-Anitting Machinery 


EDITORIAL CORRESPONDENCI! 


} 











lwo 6-in. side mills ( set with a spacer and operating 

SYNOPSIS In making slitting hangers ast at 48 r.p.m. with aii oon alllas te 
ing is first rough dri ed. atler which the holes are - T ; “— ; ie . a8 ia acai 
machined and the ends centere These centers faster l te { . . Sa SER PO HE 
are used to locate the part when straddle-milling. The cautions ta te . ! re oh ites the 
the second operation, The milling and tapping fir- part on the mac! ds sides of the boss 
lures uti i2¢ lwo of the reani oles for locating for the are vale : oontion the somes 
surtaces. Two types Of cam-handtle igs, im U hich set-up of cutters. s " 
the parl is forced against ins hy means of a ’ ae , : ‘ | of the 
knurled screw. are shown, A g.u hic hh as used for har cer is shown in : ’ \ | a aa _ enaiiall 
drilling 11 different parts, has a cover whu re ww the tw ioe A Meet 
vents n stakes he na made in the ri ing, the vari Operattlol ‘hy 2B ‘ l No 14-24 
ous spacings being obtained mith plugs tie R threa 
into indexing les 
Some of the spe i tools and operatiobs ~( 1) th 

Wildman Manufacturing Co.. Norristown, Pen wl 

making circular rib-knitting machinery have been show 

in previous articles; others will now be described. 
The first operation ol tive shitter lyst vers stv 

Fig. 1 is performed im the jig shown in | igs. 2 and 2-A 

The rough casting Is locate [Wo screws W ‘ orl 

a \ and against a fixed screw at the rear, a setscrew " 

the front forcing it back. The cover is fastened w 

a flattened setscrew, and three setscrews set to hole 

secure! 
Four © ,-1n. holes are then drilled at A, two 3 

holes at B, two No. 7 holes at ( and two No. 7 holes at /). 


The ends are also center-drill 


through bushings in each ¢: 


reamed to 34 in., 


after which the casting is 











tools being rulde 


“ad, thy 
The holes A are th Pia. 4d. TaAprine 


remove 














Fig. 2. Dr 

holes B are tapped a 3¢-in. U 

C,a No. 14-24 
When 


thread. 


milling the rackets 


centers, as A, at each end of the 


These fit into the de 
a hook holt operated by the 


casting back 


pressions ic 
pin- 


onto a locating sur 


Int. Jig ror HANGERS 


holes 


S.S. thread and the 


the « isting Is placed ol ocat on the twe 
fixture, Figs. 3 and 3-A um the firs 
rmed in the drill jig, ar nd ists wit! 
headed screw B draws t casting in position. 
face. The fang cutltel 


STRADDLI 


MILLING 
IN 


Not I 


ritt 


LLANGERS 





Minttine Fixrure vor HANGERS 


the fix- 


‘ ( ( ( rae 
»-.\ ed The casting 1s 
lis | P vhicl mnto hol = 
eratiol | hh ¢ swung over 


holding the 


one 51 in. inter- 
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locking cutter J) and two 244-in. cutters, as L, one o Che outside is protile- ed to the desired contour. T 
ach side of the former. The cutters operate at 558 r.p.m ole for the binding screw ts ¢ et and tapped, the prem 
with a feed of 0.040 in. per revolution. The fixture eing afterward slit to produce th impinge provisio 
located and ihe d on the machine table In the usua The collars are the rea ertin ol isc or tor storaus 


manner. The j strated in Figs. 8 and &-A is used for dri 


} 


When drilling the finger used on the stripers, the jig ¢ 11 different details. In th w shov t is arranged 
shown in Figs. 6 and 6-A is used. The steel punching ts or drilling a measur vhe The cast = located bh 
placed against three pins (shown in Fig. 6-A), and b a ma ed center hole on a fitting stud and is held dow: 


tightening the knurled screw AA the piece is held secure vy thet # 








] 1] eASUri ‘ Wy IS holes 
~ 7) row ae ° 
» scope for Testing 














Fig. 8 Dritt Jig ror Measuring WHEELS BORCENS Tae acrueey Vee % 1 machine-tool bes 
tested for al nment, the Cambricdac Scientith it 

The handle B is then fastened on the piece by means of trument Co., Ltd., Cambridge, England, has just intro 
the cam, which is integral with the handle. Pins which duced a special set cor ting essentially of two bracket 
are part ol the cover operated the handle bear dow and an roscope, \ wire tretched between the brack 


against the piece and hold it secure A 1\4-1n. hole is ets tastened at each ¢ ‘ thr ‘ While this wire 
drilled at C: a No. 30 hole. at ). and two No. 40 holes, sags somewhat. ina vertical plat it es a straight line 
at FE. If a block fitted to the bed is emploved to carry the mi 


The jig is made w th a screw / which ean hye adj isted croscope, thre Variatiol rom a ent betwee! the hel 




















Fig. 6. Dritt Jia ror FINGERS Fig. 7. Dritt Jia ror Cenrer Stem CoLiar 





to suit various thickness of parts so that the handle cam and the wire, as viewed from above eadily be testes 
will draw down the cover to hol: e part being drilled The appliance has been used iderably by the Church 
} The jig used for drilling the center-stem collars is | Machine Tool Co., Ltd., Manchester, in connection with 
shown in Figs. 7 and 7-A. The piece is made fron ts grinders. It shown in FF as applied to the test 
rectangular piece of flat steel. It is located by means of I Ol i laner bed 
} three pins (as shown in Fig. 7-A), the knurled screw A T details of the apparatus are illustrated in Fig. 2 
forcing it back against them. The cam handle B is ther The two brackets AU are bolted to the end of the planet 
fastened and. operating through tevyral-cam pins whi der test and ear support or the fine wire stretched 
are attached to the cover, bears down on the part to be between them. This wire is set at each end equidistant from 


drill ind he it ure one of the V's and held by the clamns ( to the steel] 


A 5.-in, hole is then drilled through the bushing (. springs S. The three screws B enable adjustment to be 
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160 
made relative to the The MICrOSCOpe V th 
idjustments L and &, does not require description. It 
carries a micrometer eye-piece with an ocular micrometer, 
The 


rest carrying the microscope is then moved from one end 


hed, wit! 


one division on the scale corresponding to 0.0005 in. 

















Fig. 1.) Testing ALIGNMENT OF A PLANER BEb 


of the bed to the other, the microscope always being ver- 
tical and guided not by the wire but by the V. Lack of 
alignment with the V is read off directly by the microm- 


eter. 
At (, Fig. 3, is illustrated the result of testing a planer 
bed 34 ft. long. The error is shown by the line A, the 


scale of this diagram representing the graduations of 
the instrument. When the condition of the bed was dis- 
covered, it was sprung until the alignment shown by the 
line B was reached. This is considered as nearly true as it 
is possible to plane a grinding-machine body in practice, 
distortion of the body after machining being greater than 
the error of the planer. 

At D, Fig. 2-ft. 
planer in two parts, bolted as shown, the conditions being 


3, is shown the effect of testing a 5 


A 30-ft. length of a 
chine body, weighing 14 tons and planed on this machine, 


ax mentioned before. erinding-ma- 


was found to have a maximum error in alignment from 


end to end of 0.0025 in. The remainder of the erinder 


ons of Ocular Micrometer 








- 
0.0005 Grad 


Oo 
+} 


Length of Bed in Feet 
(C) 
Mig. 3.) Tests 


body consisted of two end portions each 12 ft. long, mak- 
When the three parts were joined 


The ocular micrometer 


ing a total of 54 ft. 
the maximum error was 0.009 in. 


MACHINIST 





AND CORRECTIONS O1 





Vol. 42, No. 11 
at once showed where correction of alignment was neces- 
sary, and as the result of one day’s work the three parts 
were lined up to within 0.0025 in. The wheel head of the 
machine placed on the grinder body caused a deflection 
of about 0.005 in. when adjustment was again made. 
The apparatus was also used to demonstrate the lack 
of rigidity in a 10-in. lathe of average stiffness. When 
mounted on the 6-ft. bed, the pressure of the finger on 





1 


the side of the bed caused readable deflections. 


working out 
the 
finish 


and 


means of 


to 


hard woods (especially 
wheel. It will be 
produced and time 
curved work. A 


An effective 
grain) 
found that a 
be 


emery 
can be 
finishing 


across is grind on 


very smooth 


may saved in roughing out 























Fig. 2. Testina INSTRUMENT 








ular Micrometer 


L 


x) 


00005 Graduation 
— 





) > 2> 
24 8 oe 


? 6 


Lenath 


é >$ Bed 


(D) 
‘Two BEbs 


n Feet 


wheel should be used and kept for this purpose only 
The abrasion resulting from cutting wood in this manner will 
the to on a walnut stain, 


which is a good 


coarse 





light-colored woods take 


imitation. 


cause 
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Roll Pressure in Cold-Rolling Brass 


By WILLIAM K. SHEPAKD* AND GrorGE C, GERNER* 





Metuops or ConpuctTING TESTS 
SY NOPSIS—<An investigation into the pressures 


. rJ , ' a Tests with experimental rolling mall. 
re quired ty roll hoth annealed and unannea ed A: ‘ - j 
lhe experimental rolling mill was placed on the weigh- 


brass. Charts and tables qive the results for differ- pss 
tied ipa ge ing table of a 100,000-Ib. testing machine. The pinch 
ent com positions, widths, thicknesses, and per- : : . es 

 - , . : , screws of the mi were held in place DY a Plate Which 
centages of reduction. though i ost of thie tests . “ , . 
! . , 2 ! yressedl ag: st the wable head o » Tes v ac > 
wane eas on clvios 2 tn. wile pressed against the movable head of the testing machine, 


and the rolls were then adjusted to any desired pinch by 





: ;' moving the head of the testing machine with the hand 
This is the report ol an mvestigation made at thi , - : ' : 


Sheffield Scientific School of Yale University, to dete: 

mine the pressure on the rolls when brass is cold-rolled. 
In one part of the investigation, brass was rolled inan  # speed of 16 ft. per min. for the face of the rolls 

experimental rolling mill and the pressure on the rolls \s the brass passed through the rolls, the pressure was 


measured directly by means of a testing machine. In transmitted through the setscrews and plate to the testing 


speed. ‘The diameter of the rolls in the experimental! mill 


was 5 in., and the mill was driven by a motor which gav: 


the other part, compression fests were mace with the machine. The poise of the testing machine was moved 


testing machine on test pieces of brass. The object of to the proper position to balance this and the readings 


ae 7 . BC 0) 















plead = 
3% 64} f | 
5 | : 
5 56 . 2 
= | t 
a 
S F 
> 48 x f 
c : / 
- j 
_ / 5 C 
—) i 
. f Pa 
é / 7 
e Z y 
2 } AL 4 . Vt 
2 7 7 
& 4 A 
E VY r | ™ d 7 
¢ a , 
3 ° YY ! 7 / 
f / 
0 0 2 30 40 50 60 0 0 0 0 4 SO & “? 0 40 
nc Per Cent. Rolling Per Cent. Compression Per Cent. Rolling 
Fic. 1 Fig. 2 Fia. 3 Fria. 4 
Fig 1 Pressure exerted on 5-ir rolls when rolling nnealed bars 1 in. wide Fig. 2 Pressure exerted on 5-in 
rolls—cold-rolling l-in. wide inannealed brass Fi 3 (‘ompres e strength of brass—-fror innealed pieces , 7 
diameter, 4 in. thick. Fig. 4 \verage compressive strength of annealed brass—from pieces 1.2 in. diameter, 4 in, thick 
these compression tests was to find, for the same rolling from the beam then gave the pressure on the rolls. 
or compression, a relation between the product of the In nearly all the tests a strip of brass 1 in. wide was 
average compressive strength of the brass, with the pro- rolled. Towever, a few tests were made with brass 2 in 
jected area of the rolls acting on the brass, and the pres- in width to determine the effect of width of strip on the 
sure exerted on the rolls as found by the tests with the pressure. 
experimental! mill. 2. Compre eston tests on brass. 
This investigation Was made Poss! le 1 the kind CO- Sh all test pieces oft annealed brass of souarnre and cir \- 
operation of the Scoville Manufacturing Co. and the lar section, 14 and *%4 in. thick, were chosen for the com 
] sure R Lb, for a Per Cent. R 
Material ’ 10 1S 2) -) st) ’ Ww) > 
0.750 in. thick, annealed 12.800 2 200 28,700 10,000 SOM 61.600 72.000 
0) 375 in. thick, anr kd 7.000 12.000 19.20 26,000 2 50. 400 W400 
© 250 in. thick, annealed 5.800 10,500 15.200 19.800 4 0M 0 0K 1000) ts 7M 
0. 128 yn. thick, annealed tf ) 7. 4M) 11.000 14.700 1s 40M 22 OO) 1h OM 20 SUK) Hoon 
0) 064 in. thick. anne nl i] ; 4) Hine S00) 11300 Pst 16.00) 1200) 21.800 24,40) 
1) 500 jn. thick, unar aled 27,400) 57,200 $7,200 7,200 67,000 
() 162 in. thick, unannealed 16,000 22,00 26,000 s1.800 5.800 700 ALLL 15.00K 
0) O80 in. thick, unanneal 12.2%) 1.000 10.000 21.000 4 SK) 27 800 10.800 i700 
0.040 in. thick. una ed 1K) 3.400 16,300 IS.S00 21000 23 20) 25 MK 27 400 20 500 


TABLE 2. PRESSURE EXERTED OWN 5-IN. ROLES FOR A STRIP 1IN. WIDE WHEN COLD-ROLLING ANNEALED AND UNANNEALED BRASS 


Waterbury Farrel Foundry & Machine Co., both of Water- — pression tests. The brass was the same composition as 
bury. Conn. An experimental rolling mill designed and that used in the tests with the rolling mill and annealed 
built by the latter company was presented to the school by under the same conditions. These test pieces were placed 


both companies. The brass for the investigation was fur- on the table of the testing machine between two hardened- 


nished by the first named company. steel plates. The surfaces of these plates in contact with 
One grade of brass, about 66 per cent. copper and 3t the brass were highly polished, as any roughness was 
per cent. zinc, was used in all of the tests. The various found to affect the results. 


specimens of annealed brass were given the same general A given pressure was brought by the testing machin 


treatment in regard to temperature and time of anneal. upon a test specimen placed as above described. The 


*Instructors, Sheffield Scientific School of Yale University specimen was then removed and measurements made on 
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LOX AME 
The difference 
between its original and final thickness, divided by its 
thickness, is the 

] 


by the testing machine was divided by 


ts sectional dimensions and thickness. 


original called per cent. compression, 


eiven 


‘The pressure 


the cross-sectional area of the test piece measured after 


ompression this is called the conip eSSIVe Str neth (in 


Ib. per sq.in.) of the brass for that pel cent. compression. 


By increasing the pressure applied by small increments 


and measuring the test piece after each increment, the 


Pressur 
Material 0.005 0.01 0.02 0.08 
0 750 inch thick, annealed 6,500 7,400 9,400 11,200 
0.375 inch thick, annealed 1,300 », 100 S100 10.900 
(). 250 inch thick, annealed , 300 5.000) S700 12.300 
0.128 inch thick, annealed 5,200 000 11.500 17,200 
0.064 inch thick, annealed 1, S00) 9.000 17.100 25,400 
6 500 inch thiek, unar 
nealed 1G 5000 21500 25400 OO eM) 
0.162 inch = thiel una 
nealed 14.500 1S.000 24 400 1) OO) 
0 OSO inel thich unal 
nealed 13.400 17.500) 24.S00 2 OO) 
0 O40 inch = thick mar 
9 led 14.000) LOO $1 OM 
TABLE 3 PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP LIN 


4 - 4 _——— i 


i 
/ 


| a Te 
| 
+ 
vA 
Kia. 5. DiAGRAM OF ROLLS ACTING ON MeTAI 


strength ol the brass was determined fo li 


\- 


COMMPTFess lV 


ferent per cents. of Compression, 


ResuLtrs oF Tests 


l. Ro ling-mt fests. 


The effect of the speed of the face e! 


upon the 


rolls 


the 
pressure exerted was first investigated. ‘Table L gives the 
results. 


Speed of Face 


of Rolls Pressure on 5-in. Rolls, Lt Per Cent. Rol 
Feet per Minute 7) th 15S 20 25 a0 
S S500 O000 14,100 IS.500) 2) SM) 27.100 2400) 
lt SSO0 10.500 15.100 1O S00) "24 600 2 300 34.000) 
32 S700 10.400 15.000 19,700 24.300 20 O00 33 600 
rABLE I EFFECT OF SPEED OF ROLLS UPON ROLL PRESSURI 
COLD-ROLLING ANNEALED BRASS 0.25 IN. THICh 


Strips of brass in the annealed condition were rolled in 
the mill, and the results of these tests are shown in Fig. 1. 
Strips of unannealed brass which had been reduced from 
the annealed condition by one pass through the rolling 
mill of the Scoville Manufacturing Co. were also rolled 
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in the experimental mill. The results of these tests are 
shown in Fig. 2. The thickness of and reductions for 
each curve are: 

1 Starting at % in. thick annealed and reduced in one 
pass to % in. thick unannealed, 

2. Starting at 4 in. thick annealed and reduced in one 
pass to 0.162 in. thick (No. 6 B. & S.) unannealed. 

3. Starting at 0.128 in. thick (No. 8 B. & S.) annealed 
and reduced in one pass to 0.08 in. thick (No. 12 B. & 8S.) 
unannealed 

1. Starting at 0.064 in. thick (No. 14 B. & S.) annealed 
n Rol LI | 

G 4 , 0” 10 0.15 0.2 0.25 
13.000 15.200 26,000 10,000 4,400 69,200 
13.800 17.14) t4.S00) 53.000 
16.000 LOSNOK IS TOO 
23.000) 20 1 

mn 7200 7 200) 77.000 

400 NOM 

000) 
WIDE WHEN COLD-ROLLING ANNEALED AND UNANNEALED BRASS 
ne = 
} = a ae LZ) 
| 4 


» 
Sancl | 
OVO} y+ 
x= | /\ 
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a ] 
g1 
4 


vare 
» 


c " 
I2u4VUATS 


YA 
Sal IALL LLL 
@ 0.4} f+ ; - —{——} 
aq | / | | ft ff 
O | VA } | | 
2 03} yA i— ae 
2 |l/ | |_| | 
ae / | | 
é a2! f = 


oO 
——_ 


— 


tPCT Trt 
0 004 008 12 Ql6 0.20 


Pinch in Hundredths 
Fic. 6. Prosecrep Area oF 5-IN. RoLis AcTING ON 
Meran 1 IN. Wip 
ind reduc ne pass to 0.04 in. thick (No. 18 B. & S.) 
inanneale 
The pressures exerted on the rolls for different pe 


i 
cents, of rolling end different conditions of the brass taken 


] 
/ 


{ , ») 
and « 


iron the 
Table ee The pressures exerted on the rolls for differ- 


ent pinches and different conditions of the brass are taken 


plotted curves in Figs. 1 are shown in 


from the plotted curves in Figs. 1 and 2 and are shown 
in Table a 
The ect ( Ww 


nealed brass 0.375 in. 


idth of strip was investigated with an- 


] 


thick. The results of these tests 


are shown in Table 4. 
Pressure on 5-Inch Rolls. Ub 
for a Strip of Width Pressure Rat 

Per Cent. Rolling 2 In 1 In 2 In. to 1 In. Strip 

> 14.300 7.600 1.88 

10 24.200 13,000 1.86 

lo 36,200 19,200 1.89 

~) 50.400 26,000 1.94 

25 64,200 32,600 1.97 
rABLE 4 EFFECT OF WIDTH OF STRIP UPON PRESSURE EXERTED 


ON ROLLS WHEN COLD-ROLLING ANNEALED BRASS 0.375 IN. THICK 


2. Compress yn ODTdass, 


on tests 
Compression tests were made on test pieces of annealed 


brass 1 in. square, 1.25 in. square, 1.2 in. diameter and 
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1.5 in. diameter with thickness 4 and 34 in. The values definite, suppose we had brass 0.4 in. thick in the unan- 
of the compressive strength of the brass for the same per nealed condition which had been rolled from annealed 
cent. compression given hy the different sizes and different rrass 0.5 in. thick. This would be a 20 per cent. rolling 


thicknesses of test pieces agreed so closely that it was If this unannealed brass should then be rolled to 0.3 in 





decided to choose the results from the test piece 1.2 diam- thr k, it would be a final ro hing of 40 per cent. in respect 























‘ter and 14 in, thick for our calculations. Product of 
The average values from three tests on specimens of ; Avi 
Dre 
this size are plotted in Fig. 3. at ye 
of Brass 
I s ind Pro 
f ected Area 
I ! ( Rolls I Rolls, Li Ra 
| l l \l ( Ix! 
l } 
oO 2H) si 1) 3th0) - in 
tw A tn) OD 1 st 
16.2" S7UK 20 OO) | 72 
‘) 21.700 1.0K) Ooo 1 S4 
2 27 200 yO SOM) 1S.O1K) 1 S7 
tt 1 O00) o1.000 Sim 1 S77 
ts OOK) 72.000 7TO.000) x7 
) + er kh 7.000 s 1K 1 «i 
7.000) ALL 140m) ‘ 
11.700 1M) Lon 1 ti 
») 15.400 26.000 27 S00) 10 
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rABLI COMPARISON OF ROLLING MILL AND CALCULATED 
PRESSURE ON IN ROLLS WHEN COLD-ROLLING 
ANNEALED BRASS 1 IN. WIDI 
Pr 
ROLLS Gana 
Kia. 7 Proseerep AREAS OF Vakious Sizkp ROLLS For Strength of 
hr and 
DIFFERENT PINCHES Phickness Projects 
f Ar i 
/ ] ( R I R LI Ratio 
A series of tests made with a separate test piece 0 I Ll I x ‘ Ix] tol 
: . ’ l ; ] 
each compression throughout the range gave results agreec- ; i : _- 
. 20.000) 7.408 25,000 1 ibe 
ing with those found by gradually increasing the pressure ( a, LOM 7 20) 57 600 124 
=) ts 40K) 7 20) 1s.(KK) 1. 23 
on the same test prece. ty 15,000) 97,200 0), S00 1.26 
. 52 0M) 67.000 O5.500 1. 2S 
. . . ‘ 12 14) 16000) Lo tnt 1 3S 
Meruop or CALCULATING RoLL PRESSURE FROM 0 17 800 29 (MM) 29 30) 1 24 
, 2) 26 900) 28.500 1 10 
COMPRESSION ‘TESTS 7 (KM t1800 3.700 1 18 
1 (nM) 15 SOM is 7 1 16 
For brass in the annealed condition, the average co | 54,600 BSD SUM 4.5, 500 ii 
iS 100 12 OOH) 47,71 1.i2 
pressive stre neth hor an per cent. rolling is the averay " 11.500 15.000 1K 110 
’ , : . su) OOM) 12 Ow) 11.100 1 37 
value of the ordinate of the curve in Fig. 3 from = zero ' 13000 16,000 16200 1 23 
iain 7 ‘ 1, WM 10 MM) MMM) 14 
to that per cent, This average value of the ordinate i 4) 19°700 1900 24 600 1] 
° ' } ” 22 GOO 24.800 os OW) 110 
L pounds per square inch for the per cent. rolling desired + 25 600 7"800 31.900 109 
say 20 per cent., can be found in the following manne —- on + .-o. 
(a) Find with a planimeter the area under the curv On 6,400 10,000 8,000 1 56 
( oO 4) 3.400 11.700 ih 
from 0 to 20 per cent. 11,800 16,300 14,700) 1.38 
; ages . : ; : ") 1M) 1S.8OK) 17,500 1 34 
(b) Divide this area b the length of the base re 2 16,100 21,000 20,100 1. 30) 
> »> , 
> 5) ° ° " 4) 1S. 104 st) 22 0b | 2s 
from 0 to 20 in inches. ; 24). 100 25,20) 25,100 1.25 
1 P , ' 4 = } Ww 21 OM 7.400) 27 400) 125 
| (c) Multip this result b the ‘ cal seale to whi 5 2° OOM) x) MM) 29,900 124 
the curve is plotted. rABLE 6 COMPARISON OF ROLLING MILL AND CALCULATED 
The values, determined by this method, of the averag PRESSURE ON 5-IN. ROLLS WHEN COLD-ROLLING 
. . ; . UNANNEALED BRASS 1 IN. WIDI 
: compressive strength of the annealed brass for different 
. , } } rT’ > 
percentages of compression or rolling are plotted in Fig. 4. to the original thickness of the annealed brass. The aver 


For brass in the unannealed condition, it is necessat we compressive strength of the brass for this rolling fron 


} 


to know the thickness of the brass in the annealed condi- 20 to 40 per cent. would be the average value of th 


tion from whic h if was rolled. To make the yroble Mm ordinates of the curve ih Fig. 5 trom 20 to 40 per cent 
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The meaning of the term, projected area of the rolls acting 
on the metal, will be understood by referring to Fig. 5 

When a piece of metal 1 in. wide is being rolled between 
the rolls A and LB from a thickness t inch to t; inch, the pro 
jected area of the rolls acting on the metal will be equal to 


b, the sectioned area tt the top view For i strip of 
metal w inches wide the projected area will be w times 
that for a l-in. width The per cent rolling will equal 
t t, ‘ . - 

From Fig. 5 it is seen that the projected area b for 

t 
any pinch t t moa l-in. strip, can be found from the re 
lation b Y RK cR «") Where R is the radius of the 
t t aa 

rolls, and C ’ or one-half the pinch rhe values of 


the projected areas of 5-in. rolls acting: on the metal for dif- 


ferent amounts of pinch have been calculated by the ibove 


formula and are plotted in Fig. 6 

When these sume values of the projected areas for dif 
ferent pinches are plotted on logarithmic cross-section paper, 
the curve of Fig. 6 is found to be a straight line This is seen 
in Fis i 


If now for any thickness of brass in the annealed or 
unannealed condition, which is being rolled to a certain 
per cent., we multiply the average compressive strengt! 
of the brass, for the per cent. rolling, by the projected 
area ot the rolls for the pinch taken, we get values given 
in column 1 of Tables 5 and 6. 

In column 4 of Tables 5 and 6 are given the ratios otf 
the pressure on the rolls from the rolling-mill tests, col 
umn 2, to the product of the average compressive 


strength of the brass times the projected area of the rolls, 


Press 
Material 5 10 15 
0 750 in. thiek, annealed 25,700 10,000 57.700 
O 3875 in thiel innealed 15,300 26,100 38.000 
0 250 in. thick, annealed 11,700 21,100 30,500 
0 128 in. thick, annealed 8,000 15,100 22,100 
0 064 in. thick, annealed 6,800 12,000 17,300 
0 500 in. thick, unannealed 55,100 74.700 94 S00) 
0 162 tn. thiek, unannealed 33,400 14,200 54,100 
() OSO in. thick, unannealed 24,400 32,000 38,200 
0 O40 in. thick, unannealed 20.000 26,800 32,000 
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Ratios of Projected Areas of Rolls to Projected Areas of 5-In. Rolls, for 


Pinch, Rolls of Diameter, 
In 5-In 12-In 14-In 16-In Is-In 20-In 24-In 
0.01 1 1.55 1.68 1.79 1.00 2 oO 2 19 
0.10 1oo 1. 56 1 6S 1.80 1.91 2 01 2.20 
0.40 100 1.57 1.70 1.s1 1.92 2.08 2.23 
rABLE 8 RATIOS OF PROJECTED AREAS OF DIFFERENT SIZED 


ROLLS TO PROJECTED AREAS OF 5-IN. ROLLS 


If we now wish to obtain thie pressure on the rolls for 
a certain sized roll, when brass of the composition used 
in our rolling-mill tests is rolled, we must multiply our 
values in Table 2 by the ratio of the projected areas in 
Table 8 for this sized rolls. The values thus found for 


20-in. rolls are given in Table 9. 
Disc LSSION OF Ri SULT? 


In Table 1 it is seen that a speed of 8 ft. per min. gave 
lower resuits for the pressure on the rolls for each per 
cent. of rolling than did a speed of 16 ft. per minute. 
Driving the rolling mill I) hand, a series of tests not re- 
corded in this table gave pressures still lower than those 
obtained for the speed of 8 ft. per minute. 

When the speed of 16 ft. per min. was doubled to 32 ft. 
per min. for the face of the rolls (Table 1), the pressure 
on the rolls was not found to have increased for the same 
per cent. of rolling. It is believed that speeds of the face 


of the rolls highet than those used in these tests will have 


ire on Rolls in Lb., for a Per Cent. Rolling of 
20 25 () 35 410 5 

81,200 103.200 124.900 147,200 

52,200 65,506 70.200 93,300 

59.800 19,400 58.800 68,300 77,700 

29, 600 37,000 14.200) 52,300 59.800 6S, 500 
22,700 27.7 23 200) 38,600 $3,800 49,100 
115.000 134.700 

63,900 72.000 79,000 85,600 91,600 

14.000 19.800 55,800 61,900 67,700 

7.000 12.000 16.700 506.700 55,100 59, 30 


rABLE 9. PRESSURE EXERTED ON 20-IN. ROLLS FOR A STRIP 1IN. WIDE WHEN COLD-ROLLING ANNEALED AND UNANNEALED 


BRASS 


from column 1. It is seen that for each different thick- 
ness of metal there is approximately a constant ratio 
between column 2 and column 1.) If we select a common 
constant of 1.8 for the different thicknesses of the an- 
nealed metal and a common constant of 1.25 for the un- 
annealed metal and multiply column | by these constants, 
we get values which are given in column 3. These values 
of the pressure on the rolls given in column 3 are then 
seen to approximate to the values in column 2 found by 


the rolling mill. 
Pressure ON Routes or DIFFERENT DIAMETERS 


When rolls of different diameters are used the pressure 
will, it is believed, depend on the projected areas of the 
rolls in contact with the metal. In Fig. 7 the straight 
lines show the relations between the projected areas and 
the pine hes for 5-, 12-, L4-, 16-, 1S8-, 20-, and 24-in. rolls. 
\s these lines are nearly parallel, it follows that there is 
a nearly constant ratio for all pinches, between the pro- 
jected areas of each size of rolls and the projected areas 
of the 5-in. rolls. The calculated valu of the projected 


areas for the different sized rolls are given in ‘Table 7. 


Pinch, Projected Area, Square Inche for Roll Diameter 

In 5-In 12-11 li-In 16-In IS-Ir 2t-In 24-In 
O01 0 158 O 245 0 265 0 283 0 300 O 316 0 346 
0 10 0 497 0.773 O S35 1 SOS 0 O47 0. a99 1 004 
0.40 0.980 1.536 1.661 1.778 1 SS7 1 990 2.182 


TABLE 7. PROJECTED AREAS FOR ROLLS OF DIFFERENT DIAME- 
TERS FOR A STRIP 1-IN. WIDI 


The ratios of these projected areas of different-sized 
rolls to the projec ted areas of 5-in. rolls, for three pine hes 


are shown in Table &. 


no decided effect on the pressure on the rolls as eviven Iyy 
our tests. 

The values given in Table 4 seem to show that the pres- 
sure on the rolls is not quite doubled when the width of 
strip is doubled. However, it is fair to assume that the 
pressure on the rolls approximately increases directly with 
the breadth of the strip rolled. 

It is recognized that the composition and anneal of the 
brass will make considerable changes in the values of the 
pressure on the rolls, but it is believed that these changes 
will not be great for commercial grades of brass. If the 
pressure on the rolls is desired for some other composition 
of brass, it will be necessary to make compression tests 
on test preces ol that brass with a testing machine, and to 
draw the curve of the compression strength of the brass 
as in Fig. 3.) Then, with the methods described and con- 
stants given in this article, the pressure on the rolls can 
he approximately calculated fer any desired rolling of the 


brass. 
and 9% can be seen the wide range in pres- 


In ‘Tables 
sures on the rolls when brass of different thicknesses in 
the annealed and unannealed condition is rolled to the 
same or different per cents. In any case where the pres- 
sure on the rolls is desired for a rolling different than 
those performed by the experimental rolling mill, it can 
he calculated approximately by the methods explained in 
this article. 

It is hoped that the results of this investigation will 
be of help to the designer of rolling mills, as well as to 


1} 
{ 


the brass roller in the economical and safe use of his mills. 
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The Bench Lathe as a Manufactur- 
ing Machine 


By E. H. Fisu 








Pen , ChHUCKII Wo that is OO] ] ‘ eit ! 1 
S) NOPSIsS l’vo many machtne shops loon Upon ; ree-jawed chuck . , - sf rt 
the he neh lathe as sole ly a toolroom macl ine . hat ; 
. pal it intave o the step ¢ ( 1 } 1 
provided wil proper atlachments ait becomes a j . , } ‘ , 
i i iil Wol ‘ i) i ( i 
valuable manufacturing machine in the hands of a —-e - ' ‘ 
‘ Comptiel «] rare ! hie ti ( " list 
trained work nian, These alla iments are 71 | ek a1 ’ ini tty) ' t 
scribed and their USES pointed oul, Right fy pre if { i mandre for 1 
it by a mand: for the 
bench-lath« jobs are illustrated and their opera f 4} 
. , _ : . ‘ ace, Cll mneh-tathy j , ’ 
tions and machining times given. e can and square yt 
} } 
ead 1 choo Tie rest 
Phe average medium-size machine shop buys one bench — pucks with the assurance 1 , 
: . w " : ‘ “refs he , 
lathe, puts it m the toolroom, and forgets it. he tool all over. that the chuck w 
makers look on it as a machine to be proud of, but not ower. and that the v \ it 
to be used for anything that can be done on an engin does on a mandrel. part larl { 
lathe. This cuts it out of all usefulness, because a bench red with the outside diamet tli | 
$ ‘ i< ‘ ‘ hing ‘ fialyl « it. ' . 
lathe is not a machine with a field all its own, but one ote fact that the concentricit — , 
that can do certain classes of work better and quicker ore chuckings can br ( 
than an engine lathe. ench lathe a much more effective) att tinal 
Che bench lathe is not much of a machine. It Is pypecont The troubh Mat mn co hn 
simply a small, nicely built speed lathe. It ts the attach + fort excemt the mm Wap 
ments that make it. Hardly any work is done betwee! SE a aes 
centers driven by a dog after the fashion of an engine 
lathe, and very little is held in an ordinary jaw chuck Hoppin ie ( ay 
, (y wl ries ‘ ale ! ( 1 1 
aie p eee aa - wet * " 
P Tih rial ‘ ’ hooked al Thr 11 1 ‘ ( 
da : i i i 
Se J ( . pr 1 T-rext ' 
G WIR n 
FIG.1. W C LAUCR a! Th i! i “ il \ 
in i! eX } rg ‘ j If | | 1 1 
‘ ‘ a e wit thy 
‘ a ente tit | 


a t rs i } lide car " \ elod " teil eto be turn 
r. 
ig; oT al ES ue 
FIG.2.STEP CHUCKS-THESE ARE ATTACHMENT ' le rest ' ; e makers ta he act 
RECESSED ON T ACE TO Fil EA 8 


meme = ’ ois tm tem Slew 1 ’ , ow ae? 7 


j Th } 
ON see — Ne ee a nt. I 


FIG.3.SPECIAL CUP CHUCK vit o traverse al 1 { te for tur 
BENCU-LATILE TOOLS atts or al req I 
| traverse | ah tl eneral, 
It is almost always held in draw-in chucks of two styles longer than three inches o irger tha Our ined 
one, shown in Fig. 1, taking wire up to jg In. in diameter — eter not suitable for be mianufacture, « I 
through the spindle; the other, for rechucking work of — as the work itself may be on the ¢ of longer rods o1 
larger sizes, as the step chuck in Fig. 2, or for special tubes whi imply act to throw the whole job furthe: 
purposes, as in Fig. 3. Hardly any job should be taken away from the headsto 
to the bench lathe unless the tools are provided to vet Hand feed on] rovides the ma CSS] 
the output, and these chucks are the rst and most es UiallV a sehsitive one, in \ ( the te ependent at 
sential of the tools. all times on the way the merat e the actro 
These wire chucks take but one size and that with a the cuttine tool and thi iv the roup 
range of only a few thousandths, so it is necessary to have der pressure. HI " { t its best on t 
them for each size rod that is COMMON Use, \ sma hia hes, as tive vr ( mrerele fast ane 
number of odd pieces can be made, in a pinch, by us west en the belt trav it a vood rate. The coun- 
the three-jawed chuck that is provided with the lathe, — tershaft weds, 400 and SOO 
but no bench-lathe hand thinks of using If except f° i: ‘ vibye nn ‘ LOO ft mer win. 
mergency cases. Inasmuch as collets, or wire chucks, diameters from 144 to % Kor medal jobs t 
ost about $2.50 each, it will be seen that a full outfit counter mav be speeded as low as a 150 1 i. 
costs about as much as the original lathe. vill allow work up to four i hes in diameter to be don 


The step chuck or the special chuck is essential in- re or as high as 1200 r.p.m. for ver mall work, 
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The next attachment in point of frequency of 
Fie, +). This ts adapted bodily 
from the Fox lathe, only it is much 


Hobs and gears are furnished to cut nearly every 


use Is 


(See 


the chasing bar 


lighter in construc 
tion. 
that anvone may want from 35 to 


The lead 


carried by the arm on the chasing bar. 


thing 
nut 


screw engaves a short section of a 


Pre h. 
end ot 


(ne the 


the nut can 


Th 
ae | 


assured at all times. The 


lead screw of some makes has a hob so that 


be re-cut as often as it mav wear enough to need It. 


wood thread Cah be 


this Waly a 


setting up the 


process of thread-cutting consists only in 


| 
machine with the prope ars to cut the 


hob and cr¢ 


desired 
thread, setting a thread tool very much as on an engine 


then cutting the thread with tl 
Whene er 


down, the sectional nut ehyvares 


lathe, and e lathe always 


running forward. the handle of the chasing 


attachment is brought 


and the tool follows the thread until it is lifted It 1 
then carried back by hand, the tool being set up to it 
cut at each pass either by means of the feed screw or the 
adjusting screw, which lets it down deeper into the 


thread at each cut. The extreme rapiditv with whiel 


a thread can be cut by this means is astonishing. Ever 


a man who is working by the day has to respond to the 
rapidity of the machine. There is no chance to loat 
on th job. If it is somethin that must be fitted i 
place, or if there is a gage to try it on or inte, the attach 


ment can be thrown up out of the wav, without 


it necessary to make any aly istiment to resume cutting. 


Tuer Turret Arracu Ment 

Another attachment that is of great value in a shop 
where many small screws or similar parts are made Is 
a turret similar to that used on a hand screw machine 
but, of course, much smaller, Hghter and more sensitiv 
The turret usually only about four inches in diameter, 
with %Q-in. holes and lever feed. It is often used 1 
onnection with a small forming slide, though this is more 
frequently used on brass work than on cast iron or steer 
These attachments are more often used with the largest 
size lathe, the No. 4, than with the smaller eS 

On the smaller-sized machines, and for small clu 


a substitute for the 


ing work and screws turret is found 
in the hall open tailstock. This is practically an open 
crotch into which can be laid. one at a time. as ma 

boring tools or turning tools as a given job may require. 


Each of these is mounted in a shank with a stop 


depth. Naturally, they cannot be 
too heavy for feeding by lever pressure; but for small 


, 
used TOr anv Work 


drilling, counterboring, facing, tapping and reaming they 


) ¢ 


are very quick-acting. They may even be used for out 


side turning with the aid of hellow mills and for thread 


Ing with dies. 


The vrinding | 


much used, as is natural, 


] 


attachment Is 


since really accurate work demands it just as much on 
the bench-lathe jobs as on the work done on engine 
lathes. ‘This attachment is driven by a round belt or 


overhead countershaft. 
ht, the handiness 


| } 


Hand to 


small shoestring froma pechal 


While such a drive seems 


allows a 


1¢ ly lig 


eXtren 


of the arrangement bench-lathe turn 


than can be 


The W hee ls 


out work with greater rapidity expected 


from @ more cumbersome machine. used are 


mostly made with shellac for a bond, The internal 


grinding wheels are made by breaking up old wheels that 


have worn down too small for external grinding, drilling 


a hole through the fragments and turnine them round 
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with a diamond. Very small holes, under 0.50 em. (2 
round with a diamond lap, which is simple a 
with dust. Holes as 
small as 0.01 in. can be readily ground in this way. Prac 


Ie), are 


piece of wire charged diamond 
tically all hardened work demanding anything approach- 


ing accuracy is finished with a lead lap and washed emery 


10 take out the grinder marks. 


Making Wire CuucKks 
\s an illustration of the methods used in making parts 
the bench lathe, the following outline of the process 
ol tna sIne Wire ¢ hun ks ay he enlightening. 
made two in one piece out of a good grade 


They are first 


The > es | 


of tool steel, for they must be hardened. 
centered and a roughine cut taken over the bodies A and 
tapers B, Fig. 5. These two operations are 


engine lathe, but that is all that is done 


inen over the 


performed on an 


The roughed out pieces are then drilled from each end 


with a g-in. drill, leaving enough undrilled in the center 
to have a bite on the work when the two chucks are cut 
apart. They are then back-rested, and open ends rounded 


They 
are next splined on a bench miller and brought back to 
lathe, where the body and the bevel are both 
When made in large quantities, an attachment 


and recente red, and the threads chased to gage. 
Ti bench 
] 
YrOUTLC, 
carrying two wheels Is used, so. that the operator cal 
They are then polished or lapped to 


lathe head and cut in 


erind both at once. 


standard, and put into a 


iy ( To 


tool and 


ring 
face is shaped by means of a forming 


naed 


} | 


Phot ec 


two 


Then they are drilled and reamed in place in the head, 
rst be spotted by a short stiff drill and then drilled 
ree-hand and reamed with three reamers, one after an- 
other, the last leaving 0.005 em. (0.002 in. ) to grind. 
The grinding is done as stated above. 

The nearly finished chucks are then sawed on a bench 


the lathe, using a thin 
aw and cutting nearly through the first time, but leav- 
the For ver) 
saws have to be thinned the depth of the 


miller or on an attachment of 


little to come out on second eut. 


ne a 
mall holes the 


} 


teeth by grinding them on the sides until they are thinner 
than the diameter of the hole, otherwise they would leave 
all. It 
harpen the saws they have to be ground free-hand under 
Wier ¢ lass. The 
the teeth that have struck the work the 
vets them all alike. It is worth 
more delicate than the 
1 so that a strong class is necessary 


is interesting to know that to 


oO hearing at 
a macnit workman takes each tooth and 
by watelu yr jor 
hardest he ultimately 


notine that the hand is much 


unaided eve, so mucl 
is doing. 

next operation is to take off both inside and out- 

uurrs that have been left by the saws, put the pieces 

and close down to a standard, thus 

| They are 

hardened, dipped just hevond the taper, and the 


hand 


fo see What the 


, , , 
nenastoct 


spring caused by the sawing. 


out an) 


color allowed 


to run out to a blue, 

The chucks are then completed by grinding the hole as 
stated above. This grinding is a very necessary opera- 
tion, as the users of these chucks always expect them to 
run true within 0.00025 and many within 0.0001 inch. 

“The step chucks up to about one inch in diameter are 
made in the Above that size they are of cast 


iron and trued out each time to the size needed, so that 


Same 


way. 


true job can be assured. 
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Ky —, 30-POINT CARBON STEEL 


Ne |}A] B «e “NY  LIMITS= SIZE OR 0.001 
1D » | INCH UNDER FOR DIAMETER: 


9.004 oe 
kg me FE Se TIME- 4 MINUTES EACH 





OPERATION 1, 
Hold in wire chuck 
Turn all three sizes A,B and C with fool in compoun 
rest 

Thread C with chasing bar 
Round end of thread with hand fool 

Cut off 

OPERATION 2. 
Hold by B in wire chuck and round end O 
with @ forming tool 





CAST IRON 


HOLE GROUND - NOT CORE! 


TIME-6 MINUTE 


yh * Pape 


on 4 
Ok 
y¥*s 
A 
»~ 2 "~ 
io Ma . _ 
OPERATION 1 / 
chuck and Wy 2 
tep chuck by A. R. 
OPERATION 3 


» turn tar 


“OPERATION 4 


* 











PHOSPHOR BRONZE 
TIME- 4 MINUTES EACH 











ok 3 > 
~ ‘3 © 
“OPERATION 1. 

, alien 

rf ly A nd sat end B. 

Drill for tap, aril! held in half open turret 
Or f clearence, a? € c urrer 
Tap. tap heldin half-open turret 

ound end with hand toc 

Cur Cc L$ 

OPERATION 2 
Reverse in chuck and square end C. 


c c 








, . at 
OMINUTES EACH 


POINT CARBON STEEI 


OPERATION { 


OPERATION 2 


OPERATION 3 


OPERATION 4 




















I 
: ~I5 = i 
ni On! ~ 
cast i — 
e Sos Y 
, enn = 
5 } 
<--5- >< . > eX z ~~ + 
6 is) c i¢) 


30-PO/INT CARBON STEEL 
LIMiTS-2382/0N ALL DIMENSIONS 
TIME- 6 MINUTES EACH 
OPERATION 1 OPERATION 2 
Hold in wire chuck Reverse in wire chuck, holding 
Turn sizes A,B, andC,using by body B Turn E,and D — 
OPERATION 3 


compound rest. 


Thread Cusing chasing read E,u hasing attachment 
attachment OPERATION 4 
Cut of Square end of EF 





alii 
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BRASS CASTING 
LE G CONS 


Time 25 MINUTE 


by 
Ve 


OPERATION | 

by A 7 
OPERATION 2 
B ie A 
OPERATION 3 
md face Eand Fr. 
read on A ? 


OPERATION 4 


rec 











a I 
$ 
Sp I 
a ?,-2 nr 
“ey 
— 
“gee afl 
MK yx -<-- - oe ae eres ~ 
/o “4 ’ 


30-POINT CARBON STEEL 
TIME-25 MINUTES EACH 
OPERATION 1 
Center and turn to size at A. 
OPERATION 2. 
Mold by A in wire chuck 
Rough ovt with tool in chasing attachment 
running on former in front of bed. 
OPERATION 3. OPERATION 4. 


Finish turn same way Hand foo 





rac 


! 


BRASS CASTING 


TIME 
OPERATION 1 


v 


25 MINUTES 


lold by A in three -jawed 


e Cand torn B 


OPERATION é. 


4 cion 
told o%4 8; ? STE 


by 


7 dD 
ed 


sale 
VTi 


OPERA TION 3. 


B in stern « ch 
and tool D. 


FACH 
ALI 





OPERATION 4 


OPERATION 5. 
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The page of illustrative examples, Fig. 6, is intended 
notion of the actual processes hy whieh 


done. All these 


us turret-lathe jobs and done on thi 


fo convey some 


Work may ly jobs may also be treated 


turret and forming slide. They may also be done on 
an ordinary turret lathe so far as the roughing Is col 
cerned and the finishing alone done on the bene li lathe 
In any case, the operations n mnbered are performed ot 
each one of all the preces ol the lot at thi speed it which 
they can most economically bn done. and then each prec 
is rechucked for the next operation. 

This 1 where the beneh ithe has it strongest hold 
this rechucking Is so q done and <0 te 
accurate, Pieces can be changed im the chuck at least 
as quickly as tools can be brought around in a turret 
lathe, and as compared with work done on a mand 
the accuracy Is much greater It a questh eth 
anvthing but chance will make a piece of work run tru 
that is turned on a mandrel driven into a reamed hol 
Of course, if men would erind holes instead of reaming 
them, or lap them true after reaming, then be absolute 


sure that the centers ran true and that there was no dirt 
ith thr eenter hole thy would vet as vood Work a 
revularly done ona beneh leat tae 
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Pn an ss 
Ihe German 
} . — : . . a 2 yy ‘ “Vi 
Imcdustry after Six Months 
of War 
© i V ©) 


FOREIGN CORRESPON DENCH 


When the war broke out a considerable number of large 
(rermian shops closed their doors, amor Yr Them some Lae 
fories making high class lathes. ‘These same uetories are 
now working every minute of 24 hours a day and cannot 


cope with a one-fifth part of the orders they could get. The 


1] 


period lying between those Two staves Will ly ole ot the 
I ‘ 


most memorable for the German machine-building 


dustry, quite apart from external conditions. 
future 


view of the immectate 


that at the 


In Auvust a Pesslmist 


was almost veneral. Even the fact outbreak 


of the war available kind of machine tool for the 


every 


manufacture of war material disappeared in a remarkabl 


short time Trom the ston ks ol tactories and dealers rave 


no indication of what would follow. Manufacturers wer 
ficuring on their lost export business and the probable ex 
Was not expected to be 
Thou 


sands of workmen were called to arms and the number of 


tent of the home demand, which 


sullicient to keep their men in bread and butter. 


workmen employed by the machine-building industry was 
reduced. Those who reales were ol <tc 
These 


September. 


thus greatly 


ered more as a burden than anything else. condi 


enc of Business 


tions lasted until almost the 


dull and manufacturers resigned them 


! 
Wis CX eedingl\ 


period of tnactivity 


NATURE O01 


At the beginning ol 


cel ye stow 
NI \\ 


Octoln r tty whole 


riil DEMAND 


situation ub 


derwent a creat chanee, and a gust of fresh, stimulating 


wind blew away the cobwebs from the doors of the fas 


tories. Machine-tool manufacturers were suddenly aroused 
their ent 


from orced dleness - uvers appeared ! Lin 


from every side. The first were stil 


orders. Iie 


vreat cle mand, 


market, coming 


particular about their purchases and h-speed 


screw-cutting lathes with short beds were in 
lathes 


also turret with attachments for semi-automati 


No. + lathe with the 
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work. Plain millers, cylindrical grinders, light drilling 


machines, and automatics followed. Orders were placed 


for immediate delivery as long as the factories could ae- 
cept them. “Immediate delivery” was indeed the watch- 
word of the Time, 


When 


from the 


hot 
went to the dealers and took what- 


vet immediate shipment 


the buvers could 
factories they 
ever machines t} \ could vet trom stock, even if they did 


When the dealers’ 


cleaned out, the buyers return d to the factor- 


hot exactly suit their requirements. 
“LOCKS Were 


laced orders there, at first for deliverv two and 


' 
three months ahead, 


later for four months and even longer. 


nt it can be said that no German lathe-building 


it pres 


shops can accept any orders for quicker than four to six 
months delivery. Automatics and turret lathes are not 
to be | vel ) | ( } (| money, 


satisfied. Buvers for 


the 


the demand was in no 


tool 


way 


biaclinn appeared 1h machine-building 


ops of Germany and ransacked them for every kind of 

iin lathe, turret lathe, and small miller, taking machines 
up to five and six vears old if they were in good condition. 
\t present th ive reached that most interesting stage 

wn buyers say “a lathe is a lathe” and take every- 
in that will pull a halfway decent roughing cut. 

Ot e, ul such conditions, it can fully be under 
OO { rrices of machine tools went up. New 
tre sold at prices ranging up to 20 per cent. above 
the livhest prices in peace times. Second-hand machine 


tools ready for delivery sometimes fetch even higher prices. 


building madustry never exper 
| 


enced in its whole Iistory a boom like the present. 

\s to machine-building industry in general, it can 
« said that there are very few shops in Germany that 
are not running day and night. This was not the case a 
few months ago, al the change was brought about by 


vernment orders placed in the hands of large 


rms. The latter, unable with these orders, were 


to cope 
I 


forced to sublet a great part of them. A more even distri- 


bution of work has thus taken place during the last two 


onths, making itself felt in the most remote shops of the 


country. It would, however, be erroneous to presume that 


The 


vovernment are as manifold as they are 


those orders comprise ammunition and arms only. 
the 


concern every line of the metal-working in- 


demands © 


lent re. The 


dustry. As a rule, high prices are paid for such work, 


making it very profitable. The German machine-building 


dustry is certainly enjoving brilliant times and getting 
stronger to a marked degree. Firms of doubt- 


ful financial standing are recuperating considerably, 


There is another characteristic fact which will be of 
vreat interest to American machine-tool builders. Most 
machine tools in Germany are now employed 24 hours 
every day, no rest being given them. They are mostly 


doing harder work than thev were built for: as a con- 
sequence, When the war is over they will be fit for the scrap 
eu At the same time we expect that peace will bring 


an chormous amount of new work. Thousands of motor 


cars, motor buses, and all serts of other vehi les will have 


to be made. The majority of them are being run to rack 

ruin during the war. “Thousands of other things 
which are destroyed will have to be replaced. When 
the time comes for doing all this the German machine- 


building industry will be found without efficient tools for 


doing its The faetories using machine tools will 


WOR, 


which to re equip. 


Heed cars ih 
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Methods Used in Making 
the Ritz Cylinder 





SYNOPSIS T ‘ first Opt ration consists i mall 
ing sumultaneously five lops and hottoms of four 
cylinds r castings, An inde i fi hare employe Li in 
lwo positions ‘ nable S lhe gear and ralve STATS lo he 
correctly milled. A special hodture 3S used when 
rough-boring and reaming fie ¢ ylinde rs. Lhe prope r 


; 


hy traveling the lathe car- 


positions he ing oltaine / 
riage. Two similar firfures are use dl for strad le- 
Vii illing the Cran ley aring PCHnUS ON fhe cv lin lerand 
cap castings. The drill jias utilize the reamed 
hore Ss of the ( ylinde Ts as loc ating Surfaces wien 


machining holes in alignment. 





The light Ritz car of the four-cylinder, water-cooled 


type is manufactured by the Driggs-Seabury Ordnanc 


\LAWson 


built during the past 12 months and have given satisfa 


tion both as regards quality and quantity of production. 


One of the cylinders which has been partly machined 
is shown in Fig. 1. 

The first operation, machining the tops and bottoms 
of the cylinder castings, is illustrated in Figs. 2 and 


ys A. The fixture Is cles ened to hold four parts, which 


are located by pins. Stop pins are used to vive the 
correct alignment, while the straps shown hold the cast 
ings securely. Two 11-in. side mills A’ with a speed 


of 20 r.p.m. and a feed of 0.062 in. per revolution ar 


The next operation is milling the gear and valve sides 
of the eylinder. This is down in the fixture shown in 
Figs, 3 ar d 3 A, the castings belnyg located on the sub 


base A by the two pins B and the adjustable bolt C. 








Fig. 2.) Minuinc Tor anp BAsg or 
CY LINDERS 








Fie. 3. Minnine Fixture vor GEAR 


iND VALVE SIDES 











Fic. 4. Bortna THe CYLINDERS 
Corporation, Sharon, Penn. Some of the operations on 
the cylinder and the special fixtures used are of gen- 
eral interest. The tools employed were designed and 











—etnmemntniainianiaty | 
LA a 








Fig. 5. Mittmsa Enps or Crank BEARINGS 


Two screws opposite the pins B force the cylinder into 
position, and the two bolts ), which tighten on the straps 
E, hold it securely on the sub-base F, 
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When the gear side has been milled to the correct 
dimension, the sub-base is swung around 90 deg. on the 
base, the index pin G@ at the rear giving the correct loca- 
tion. The valve side // is then in position for machining. 

For these operations an iInserted-tooth cutter J with 
10 teeth operates at 59 r.p.m. with a feed of 0.02 in. per 
revolution. The base of the fixture is located by tongues 


and held by bolts in the usual manner, 
BoRING THE CYLINDERS 


The fixture used when boring a cylinder is shown 
in Figs. 4 and 4-A. The casting is located on two 
pins at the rear (shown in Fig. 4-A) and the two screws 
A are tightened to force it against the vertical side B. 
The hook clamp C is also used for this purpose. The 
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pushed back against finished pads on the vertical mem- 
ber of the fixture. The clamps B and another in the 
center at (' are tightened to hold it securely. 

The four 4-in. cutters D are placed on the miller arbor, 
with spacers at the correct distance. The table with 
the cylinder is then fed against the cutters, which re- 
volve at 30 r.p.m. with a feed of 0.032 in. per revolu- 
tion. 

The fixture shown in Figs. 6 and 6-A is placed on 
the one shown in the preceding illustration. It is lo- 
cated on three pins, one at A and two others under the 
straps B. The straps B and C are tightened on the 
fixture to hold it securely. The cap castings are then 
placed in the fixture at D, and by feeding the table 
against the cutters £, the ends of the caps are machined. 








Fie. 6. Miniine tHe Cars vor tHE CYLINDER 








Fic. 7. Borina FIXTURE FOR THE CYLINDERS 























Fie. 8. Jig vor Varve-Tarrer Howes 


knurled screw /) is next tightened until it Comes in con- 
tact with the cylinder, Screws in the clamp F and the 
‘trap F are then tightened on the cylinder to hold it 
securely, 

The first hole is bored with the four-lip drill G. The 
lathe carriage is then set the correct distance between 
the bore, and the operation is repeated until the four 
bores of the cylinders are completed. The holes are 
then reamed before removing the casting from the fix- 
ture. 

The method of machining the ends of the erank bear- 
ing on the cylinder is shown in Figs. 5 and 5-A. 

The cylinder is placed on three pins, one under each 
clamp A and one under the casting at B. It is then 


Fig. 9. Dritt Jig ror VALVE-Stem Howes 


The same set-up of cutters, speeds and feeds is used 
for this operation as for milling the cylinder crank bear- 
ings. The main fixture of this, as well as the preced- 
ing operation, is located by tongues and held on the 
machine table in the usual manner. 


DkILLING TILE CYLINDER 


When machining the holes on the gear end of the 
cylinder, the fixture shown in Figs. 7 and 7-A is used. 
The casting is located with two plugs, which fit into 
bored holes. Clamps and nuts at A are tightened to 
hold it in position, while wing-screws, as B, hold it 
against stress. 

A 1.687-in. hole at C and 1.875-in. hole at D are 
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oh- and finish-bored, the bars being supported through 


Holes 


47 
64° 64 


the bushings at the front and rear of the fixture. 
ire also drilled at L, F and G 
hole at # 


The hole 


respectively, 
inch. The is reamed to 7 in. and 
»at F, to oy In. 
S. A. E. 


It will be 


at @ is tapped a I-18 
thread. 
with feed 


that the fixture is provided 


enables the machining 


seen 


each end: this 


operation to 


performed on either a bering machine or a large 
lrilling machine. 

When drilling the valve 
and S8-A is 
lindrical plug at one end and a two-point bearing 
plug at the 


ating 


tappet holes, the jig shown 


Figs, 8 used. This is provided with a 


other, which fit into two of the bores, thus 


the evlinder accurately. 


Might eq IN. holes are then drilled through the valve 


the tool being gwuided through bushings, a 


aly ope | bosses, 


{. These holes are reamed to ™% in. in a later operation. 


DRILLING THE VALVE-STEM ITIOLES 


he jig used for drilling the valve-stem holes im 
9 and 9-A. 


f two plugs which fit 


ers ~ shown 1 Figs. 


The jig is lo 


ated in the evlinder by means o 


nto two of the bores machined in a previous operation. 


holes are drilled, the tools being euided 
rough bushings, as A. These 


’ ] 
Might in. 


holes are reamed to 0.283 


a later operation. 


lurning Locomotive Eccentrics 


By EK. A. THANTON 
Nearly every railroad shop has it own method of 
nishine eccentrics, The plan followed im the Wabash 


is to finish the flat parts of the 


wR. shop, Decatur, I[ll., 














TurninG LocomoriveE Eccentrrics 


two prleces, clamp them together, bore them out, keyseat 
them and then place them as shown in the illustration for 


turning the outside. The mandrel A over which they 


are placed has a key in it for locating the work and is also 
allow the eccentrics to be 


enough lo 


by means of the bolts holding the 


made just large 
amped solidly on it 
is indicated 


¢ the 


parts together. The amount of eccentricity 


the pointer 2B and adjustment is made by turnir 
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screw ('. Two eccentrics are turned at once, using the 
tools D and FE. The base of this fixture is slotted on each 
side so that it is easily clamped to the table of the bor- 
ing mill by means of clamps like F' and G. 


Rotary Planing Machines 


While the planing machines 
Machine Tool Works, Ine.. 
originally designed to finish the bases of columns and 


the Newton 
*hiladelphia, Penn., were 


made by 


other structural shapes, the demand is daily increasing 
for using them in finishing flat surfaces on steel and 
iron castings. 

The latest development is indicated in the illustration 
which 
is mounted on and travels with the saddle, to the driv- 
ing shaft B, thus eliminating the vibrations due to tor- 


and consists of a belt connection from the motor A, 


sion in the long feed screws and driving spline shafts of 
the earlier types. 

This machine has finished cast-iron surfaces 20 in. in 
width, removing metal to the depth of 14 in. at a feed of 6 








1 Large WorMWHEEL RING 


PLANING 


in. per minute, without appreciabie strain on the machine 
The cutter head (' is a steel cast- 
ing surrounded with a steel band into which are fitted 
in compliance with 
The drive to the head is transmitted 
through the gear D, the teeth of which are cut from a 
solid casting. 

SIX 


or wear on the cutters. 


submerged tool-clamping screws 
the liability laws. 


feed are available through the feed 
The sliding sleeves are controlled by latch levers, 
and each sleeve carries one of the several groups of gears 
Reversing fast-power traverse 
is incorporated as a part of the saddle. 

The the are 
anded by gas heaters. After being properly heated, the 
cutter heads are lifted into place inside the ring, and 


changes of 


box. 
giving the feed changes, 


fixture / is used for bands, which ex- 


the ring is allowed to cool. 

The work table on these machines is of the fixed type. 
The depth of cut is 
addle 


controlled by adjusting the spindle 
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The Double-Spindle Flat-Turret 
and the 18-lb. Shrapnel 


EDITORIAI 





SY NOPSIs 


machining shrapnel cases on a double-spindle fla 


This arti le dest ribe S Tlie 


Process ol 

/ 

lurret lathe as prac ticed in the western part of On- 
l 

fario, Canada. One of the features of the tool sé 


, on s RRS hs ti ce 
MW this SHOP ts a comoinalion wmcer 
l 


plent 


up as obse rveé 


j } ? 
nal-and-exrlerna chuck why (SSUreS 


friving power, 





One of the peculiar things about modern warfare is tly 


KeeD Ob field ] 


number of men that are required to 


of even moderate size in operation. It takes not only a 


man behind the gun but it requires an almost unbelieve- 
able number of men behind each gunner to keep him sup- 


plied with ammunition. Therefore, finds almost 


one 


tvpe of machine tool from automati 


I 


every conceivable 


machines to bolt cutters pressed into service to meet 


the constant demand for projectiles. Even millers 


are 


being used for boring and turning the 15- and 1s-Ib. 


British shells, although they are among the last machines 
that one would imagine adaptable for this purpose, 


In another article 


tion of the Jones & Lamson single-spindle flat-turret |: 
Those 


in this issue will be found a deserip- 


engaged in turning out shells. manufacturers it 


Canada who had flat turrets of the double-spindle typ 
already installed in their plants lost no time it tting 
them up with the necessary tool equipment required for 


shrapnel-case work. 


In the plant where the machine mentioned was ob- 


piece 


CORRESPONDENCH 


o Was necessary ! ‘ rovision so that the align 
ree ( wi ~ rT ermil tive ins 
chig or al eTippe O ¢ jaws simp 
In contormityv to this, Th =~ Was a oOMmpliished HV ¢ {tit 
wh the seroll « mar ( T ( > i I real ! 
loating 1] — 
orms a floating scro ring erm ! C jaws to a 
oOnmodate themselves to the Worl il 1) ked on 1 


ther when the scroll is turned. Fig. 1 shows this chuck 


he SOULE OF ¢ 


perallons © the LWo-spindl 


Dachiile 











Tue DousLe Griepring Cuuck 





es 





Fig. 3. Toous ror Roven-Turnine THE SHELL 


, 4 
novel design, 


served, it) had een fitted with a chuck of 


Ordinarily, for the first operation, the shells are gripped 
this 


case, almost unlimited additional driving power was se- 


on the inside by means of an expanding arbor. In 


cured by the use of a three-jaw exterior-gripping chuck. 


“ince the thickness of the shell varies in the rough forg- 









—— ro 

















Fig. 4. Tur Formina anp Factna Toons 


ts quite similar to that described for the sing spindle. 
ihe following Is a schedule o Se OTM tions 

First Operation 1. Rough-turn the outside diameter 
of shell body. 2. Form the recess and shape the base en 
of the shell. 3. Form the waves. 4. Underceut the recess 
for the drive band. 
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Second Operation: 1. Rough-bore the powder pocket 


and turn the nose-end taper for bottling. 2. Rough-bore 


the disk seat. 3. Finish-bore the powder por ket. +4. Fin- 
ish-bore the disk seat. 

Third Operation: 1. Bore the nose for its tap hole 
and rough-turn the nose profile. 2. Face the end and 
rough-form the inside of the nose. 3. Finish-face the 
end and finish-form the inside of the nose. 4. Tap with 
a collapsible tap. 

It must be remembered that these operations do not 


occur in sequence upon the shell, there being a gap be- 


fn <4 
Aw 









c 
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tween the second and third operations during which the 
shell is heat-treated, the disk is inserted and the nose end 
is bottled, 

The double-spindle flat-turret operations are shown in 
diagram in Fig. 2, which also represent the tool set-up 
as observed in this plant. An interesting feature of 
the third operation is the attempt to finish the inside 
of the nose by means of circular forming tools. While 
this method looks very promising, 1t has been in use for 
such a short time at this writing, that it is impossible to 
say whether or not it will be entirely successful. The 
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Fic. 2. Fuat-Turrer OreraTIONs ON THE 18-La. British SURAPNEL 
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thickness of the shell wall just below the threaded end of wand feed is depended on for the cut After having ha 
the nose is one of the most particular parts of the entire considerable trouble with this class of work, the An 
shell, practically no variation from the stated thickness strong-Blum Manufacturing Co., Chicago, Ul. fitt 
of one-tenth of an inch being allowed at this point. one of its turret lathes with the box tool shown in F 
Some of the tool set-ups as observed in this plant are |. By the use of this tool it is imp the cutt 
shown in Figs. 3 to 6. Rough-turning the shell is cared to hog in, no matter how hard the operator pu on 
for as indicated In Fig. 3. Th recess is formed and thy capstal Manadies, The ecason tor \ “ mderstood 
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Fig. 5. Tuer Wavine Toons Fig. 6. Toots ror UNdERCUTTING THE RECESS 


end of the shell is faced with the tool set-up illustrated in by reference to Fig. 2. where 1 wrX tool is shown re 


Fig. 4. The waves are cut with a pair of waving tools moved from the turret. 


similar to that used in the single-spindle machine and The shank A fits the hole in the turret, and the setserew 
illustrated in Fig. 5. The undercutting of the recess is £2 holds in the bushing used to guide the stock. The end 
done with tool blocks and tools arranged as in Fig. 6. of the cutting tool is shown at (. This teol is held in 
The production of cases on the double-spindle machine — by the setscrew 2), being inserted through the hole # in 
runs about 60 per cent. greater than for the same set-up the side of the WON So far. the tool is of the ordinary 
on the single-spindle. Kieht shells per hour are consid type, but the dilference le n the use of the roll r F, 
ered in this plant an average output for two double-spin This roller is eccentrically mounted and may be moved 
dle flat turrets, including all three operations. to or from a line drawn strateht acro from the eut 
ting edge of the tool by looseni the setscrew Goa 
* moving the lever //, With the outside of the roller eve 
Cutting Bar StocK toa Shoulder ‘“'!'' at reel ie tool no cut can be apa but 
| the rotier is st sO that the outsice i ttie back Ol 
By Eran Vian e cutting edge, a cut will be made equal to the distances 
In using an ordinary box tool to cut bar stock to a the roller is back. The farther the roller Ct back Trom 
shoulder, difficulty is often experienced in keeping the — the cutting edge of the tool, the greater the cut t 
cutter trom “hogging in. =>. "This is Spec lally true wher be taken, as the roller rol on the shoulder that ts tormed 5 





























Fig. 1. Currixnc Bar Stock To A SHOULDER Fig, 2. Deraits or THe Box Toon 
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that is, the lead of the cut is determined by the amount of 


angle a line would have if drawn from the cutting point 
of the tool to the contact point of the roller, and it feeds 
in almost like a threading die. The shoulder formed on 
the bar by this tool, is shown at J. 
the slide stop is, of course, set in the usual way to cde- 


In using this tool, 


termine the length of the turned part. 
Foremen’s Letters--Some 
Principles 


Dear Jinuny : Mr. Hampden (1 notice you 
are calling him “the old man” now) is right about those 


Possibly 


pulleys. Almost all machine-shop operations can be classi 
lied as removing metal by moving the work .and the tool 
relative to each other. Now you have not given me any 
idea as to the kind of machine that you were offered for 
that job, but whatever it was I would be willing to bet 
that you overlooked one very important principle—the 
holding of the work. 

If you are turning those pulleys on a mandrel, you are 
combining about all the bad things that you can get in 
one job. First you have a mandrel supported on two 
little cone points of centers, neither big enough to stand 
one-half the load. Then you drive the mandrel by means 
of a dog, which gives it an unbalanced torsion and springs 
it sidewise. The mandrel is considerably longer than the 
work, otherwise you could not get around it to do your 
machining. ‘Then the mandrel drives only by friction; if 
the hole is the least bit crooked the mandrel springs when 
driven in, and the work is so much larger in diameter 
than the mandrel that all you can do is to nibble off metal. 

The first thing is to find a way to hold these pulleys by 
That is the first great 
principle of rapid production. This chucking and man- 
drel work is a fixed habit in the minds of most men. If it 
is necessary to have a superfine job, if the pulleys must 


something other than the hole. 


run without a shadow of a wink, then driving them on a 
mandrel and grinding is the proper way, because the turn- 
ing moment required to grind is so much less than that 
required for a roughing chip. By the time you have 
rigged upa little holder to screw on the nose of the spindle 
of a 20- or 21-in. lathe, you will find that you have it 
held solidly enough to stand quite il chip. Then you can 
try one of two things—either rig up to use as many cut- 
ting tools as possible at once or else try a forming tool. 
If you have an annealing plant, you may be able to 
soften your castings so that you can form those pulleys. 
i suspect you have no means of annealing, because there 
are so few plants, except textile shops, where they do any- 
thing of this kind. It pays though, for while the an 
nealed casting is softer and may not wear so well in serv 
ice, it is apt to be stronger because the internal strains 
are released. An annealing furnace might be one of the 
things that vou could make pay for itself ina year. But 
that might Mr. Hampden would 
balk because some of the other departments might want 
[f you cannot anneal or if those pulley: are 


be another case where 


to use if. 
too large for the forming-tool process, then rig upa ool 
holder to carry all the tools necessary to Tun down the 
flanges and round Another holder 
to carry all the tools that can feed parallel to the lathe 


the edges at once. 


spindle can be arranged. 
That leaves the hole to be bored, which is also a matter 


vf habit. It began back in the old New England shops 
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with a flat drill. In skilled hands a flat drill will make 
as true and clean a hole as can be asked for, but that it its 
limitation. In unskilled hands it runs and twists, and 
vou are lucky if it is elastic enough to run at all in the 
hole it makes. The flat drill has been succeeded by the 
three- and four-lip drill, which does not require skill, 
and if skill is applied to it runs off just as much. Theo 
retically, it should run true, but theory and practice do 
not always tally. 

If the hole is to be bored at the same time the out- 
side is turned, it must be finished or trued with a single- 
point boring tool. If the scale is removed by a drill, then 
this boring tool can be made to actually cut, instead of 
dragging around in the hele as it usually does when 
ground by a machinist of the old school. He seems to 
think that in order to have the shank of the tool as large 
as will go in the hole, he must have the cutting edge al- 
most at the top of the hole. The consequence is that he 
vets a highly negative rake which prohibits anything like 
a proper cutting action. By the time he has ground 
this boring tool on top until he is ready to have it re- 
forged, the cutting edge will be down low enough for him 
The round bars with inserted 
cutters are better, because your men cannot get the cut- 
This horing tool 


to do a fairly good job. 


ting tool in any such rank position. 
must be run through the hole until it goes through stead- 
then you can ream, and rest sat- 


ily and without spring; 
run true with 


that the hole and the outside will 
Cut h other. This SeCCTIIS like a slow process, but if you 
remember that you are saving almost all the time that 


isfied 


you have had to spend trying to make an untrue casting 
run true ina chuck, you will likely find that it is a good 
Then 


again, you will get a hole that will make a good bearing 


investment of time to go a little slow on the hole. 


on the shaft, and that is worth something to the man who 
buys your stuff, whether it is to you or not. 

Mr. Hampden is not the first man to be discouraged 
about internal strife in his shop. Personally, [ think 
his solution is not a solution, but a surrender. This ts a 
problem of administration. The best manager is the man 
who can take a bunch of foremen who want to pull in 
different directions and make them pull together. I don’t 
doubt that if Mr. Hampden had looked at it from that 
point of view, he could easily have persuaded his team to 
all go one way, but he evidently finds the other way suc- 
You had better assume for the present that it 
Still, if you get where 


cessful. 
is the best way for you to follow. 
you are in a position to choose for yourself, I hope you 
will knock your foremen’s heads together and make them 
work in harmony. 

I wonder if you realize that almost everybody is uncon 
sciously looking for someone to lead him? We like to 
talk about being our own masters and able to think things 
out for ourselves, but when we come up to the scratch, it 
is easier to follow the man who says, “This way please,” 
than it is to look and see which way is best. It is usually 
the safest way. The man thinks for himself gets 
along all right too, if his hide is thick enough, but the 
man who only thinks he thinks has a hard road to travel. 
If you ever get half a dozen foremen under you, remember 
this, and you will find that the men who have the most to 
say about running their own departments will be the first 
to fall back on you in the pinches. 

Good bye, 
ENTROPY. 


W ho 
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: Letters from Practical Men 
Frvuummuasuinnun MI d 
Simple Die for Compound the top ol the shedder and die and shoe are normal 
Work flush 
HH. L. ‘THOMPSON 
Once in a while an apparently intricate piece of work Klein. TU. 
can be accomplished with comparatively simple tools. The = 
punching illustrated in Fig. 1 is an example; it is blanked, ™ 
formed, and perforated in one operation. The cheaply Milling a FimeePitch Gear 
made punch and die shown in Fig. 2 has proved itself — C4 a na om 
. , wuaers O Ww 4 vit ( ‘ may M Hite 
capable of making many thousands of punches without 
repairs of ’ kis ested oa recent mulling Job, Which Const ted mn cutting 
, = any Sind. a ao piteh, 17 2-toothed vear, S478) i. in diameter. Ih 
he stock used was sheet iron about 0.02 thick, and as Cttine this wear. | strapped a B.S. index head crosswise 
it is usually covered with a rather hard scale, there was ot the leftdeend end of the miller table. no that it faced 


some doubt as to the wearing qualities of the cutting edge 
of the punch at A. Apprehension on this score has proved 
vroundless, however, as the edge has not required erind 
ing more often than is generally hecessary with square 
edged punches working on the same stock, 

A spring rubber collar at B serves as a stripper for the 
small central punch. This ts held in place by friction, 
being made a snug fit in the recess, As it is easily removed 


and replaced with the fingers, it offers 


ake) obstrue tion to 











FIG.1 f 
FiG.2 
THe Work AND THE Dik 
setting the die in the press. The rubber collars make 


excellent strippers, retaining their elasticity and not be 
ing subject to breakage. Oil, however, will rot them in 
time, so it is fortunate that they are cheaply and easily re 
placed. 

Three principal parts compose the die 
shoe at i: the die ring proper, whi h is pressed Into the 
shoe at D; and the shedder F, 
The shedder is normally held 


the cast-iron 


which also acts as the die 
for the small central punch. 
up against the projecting stop washer F by another spring 
rubber collar G, the shoulder // 
movement of the shedder to pure h the central hole and to 


the downward 


stopping 
prevent undue compression of the rubber collar 

At the completion of the operation, the finished punch 
ing lies on the surface of the shedder 7 in the opening 
left in the stock. The feeding of the stock then carries 
it over the edge of the shoe. where it falls freely into a 


receptacle prepared for it. This is particularly easy, as 





that the gear blank just 


the machine in such a position 


cleared it. I then seribed a center line on the face and 
edge of the blank. and indexed the blank until this line 
was at 45 deg. with the horizontal, as shown. - then put 
on a B.S. vertical attachment set at 45 deg nserted a 











Meriiop or Minuing A FiIng-Pere 
suitable arbor and attached a No. 1 five-piteh gear cutter 
The Oull difficulty | then had Wil my cutting the 
depth. 

hvpotenuse ola LD dey 
\MERICAN 
the table 


The depth in this case was the 
angle. By a little “trig” (as it is called in the 
Macuinist) | found the right distance to move 


eutter was cen 
The illus 


both vertically and horizontally when my 
tral and j ist touching the outside of the wear. 
than words, 


tration tells what I mean better 


To be sure that the 
blank. T cut a tooth space, indexed the blank so that this 
eroove Was central horizontalh suitable plug 

With a wateh-dial indicator, T indicated the 
the side A, T then indexed the blank 
plue for the side RB. 


cutter was set central with the 


and used a 
is shown 
plug for 180 dey 
and indicated the 
indicator read the same for both 


T found that the 
sides, and that the cutter 
was therefore properly set with reference to the center of 
the crear blank. I could have used a height vane for this 
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testing, but T find that an indicator can be used in a place 


ike this with better results. 
JouN M. GANCZ. 


Brooklyn, N | # 


A Draftsmam’s Talc Powder Pad 


Che illustration shows a useful powder pad for drafts 


men. When tracing a drawing, it is ad 


some kind of a powder on the tracing, which must after 


fy mM : 


visable to cust 


POWDER 

















\ DrarrsMAN’s Tate Powper Pap 


ward be rubbed on the cloth. With this little article, 
these two operations are performed conveht ntly. First 
open the top and shake out some powder; then rub it on 
the tracing with the pad. This avoids looking around for 
two or three different things 
Kpwin R. Ren 
Dayton, Ohio. 


o* 


Novel Use for Oxyacetylene 
Torch 
The illustration shows an interesting application of 


the oxyacetylene torch in the shop of the Bulfalo Foun- 
dry & Machine Co., Butlalo, N. Y. 








UNusvuaL APPLICATION OF THE OXYACETYLENE Process 


The work consisted in heatil U the projecting ends ol 
j-in. diameter stud-rivets so that they could be ham 
mered down to fill a countersunk hole. These stud-rivets 
were used to secure an iron casting 1 each end of a 10-in. 
eXtra-heavy steel pipe about 20 ft. In length The iron 
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castings were bored and keyseated for a 5-in, journal 
shaft. The ends of the steel pipe were bored true and 
the outside of the castings turned for a shrunk fit in 
the ends of the steel pipe. After the casting was shrunk 
into the pipe, holes were drilled through the pipe and 
tapped %) in. diameter in the casting. The holes were 
then countersunk to the usual angle to form a good-sized 
head. 

The stud-rivets were made of *4-in. round steel with 
the thread cut on one end only. This threaded end was 
screwed tightly into the iron casting with a stilson wrench. 
The welding torch, having a temperature of about 6206 


deo. F.. was applied to the projecting end of the stud 


for about 15 sec. This end was then red-hot so that 
two men with riveting hammers easily hammered it into 
the countersunk hole. A keyway about 4, in. wide and 
1. in. deep was chipped in the side of the hole so that 
the red-hot stud filled it and was thus prevented from 
turning or coming loose. 

Davip BELL. 


Bulfalo, N. Y. 
Die for an Eyelet 


The die shown in Figs. 1 and 3 is so simple in construc 
tion that it can be made ly an apprentice, and the ob- 
stacles encountered in the gang die will not occur. A 
glance will show that, providing the working parts of the 
die have been finished properly, the drawing punch must 
be concentric to the pierced hole and that the part A 


- 


74) had 


THE WORK — 
(Full Size) 











e 


rrveerey, [ 
POLI IAL J 7. 
K¢ 


a 








FIG. 1 
Dik ror AN EYELET 


holds the stock firmly while the drawing is in progress, 
acting as a stripper for the drawing punch and blanking 
die. 

The part PB acts as blanking punch and drawing die, 
while the part ( acts as a piercing die and also sheds 
the stock from part B. The part D is the locating stop. 
Kj r2 show = the adjustable cuide pins, In Fig. S is show Nn 


the finish of the down stroke. The spring under C should 


he strony enough to stand up when pier ing. 
ALIGNMENT 


Assuming that the die is a pillar subpress, the follow- 
ing method may be pursued to insure a correct line-up. 








i Be 
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Let us assume that the base lias been finnistye al, the oOpentihg 


for the spring, the nut and the part (’ being machined 


to a finish at same setting, also that the top of the upper 


half of the press has been machined, including the seat 
ht. These parts of the press should now be swung on the 
faceplate so that the seat # in 
the half, the 
chined) runs true. A method for swinging a job and get 
dealt with later 

Thi 


case of bottom opening previously mia 


ting a seat such as /# to run true will be 


The various seats may now be machined (lone, a 


plug should be turned to fit the seat Fo in the upper hall 
and G@ in the lower half and also be of such a length 
as to allow both parts of the pre to bear upon each 
other. By means of this plug we can strap the upper 


halves of the tovether, using the plu 


to keep the seats in line while we bore the holes for the 


and lowe! pre 
pillars. 

Often the die 
with the pillars already 


the following ] 


the custing 


recetves 


inserted, It 


makes lor thy pore 


such ois the case 
the seats i 


method mary be pursued to vet 


line, The hase of the press he been faced before the pil 
lars were put on therefore we wing the job ine thee lathe 
and bore the seat /, also truing the top of the upper 


remove dd 
hall 


retaining 


The Upper half should now be 
halt The 


<wuny so that we hore the 


half of the press 


and the seuts ih the lowe! bored 


should then be 


Lh pope I 


hay 


seats. To have the seats in the upper half run true with 
those in the lower half we must swing the upper half so 
that seat # runs true. By inserting a plug in the head 
center and turning it to fit the seat /, we strap the part 


Upon the faceplate, the plug locating the seat / so that it 


runs dead true, 
Gustave REMACKLE 
Newark, N. J. 
Time-Saving om Small Gas 
Engine Building 


A 1, hip. gas 
to facilitate handling ts 
the custom to finish the pauls for th 
tool on the miller, the time per 
badly 


tancdiny 


‘ parate] y 
had 


and cam 


engine bed with cevlinders cust 
hie. | It 


evilinder 


been 


shown In 


gear brackets with a gang 


piece averaging about seven minute but oa ove! 


worked batterv of millers and a surface grinder 
idle a large part of the time combined 


to sugyest a change, 


The surfaces A serve to locate thu i 
cylinder bore at right-angles to th 
crankshaft. \ cast-iron chill TH 
chined on the sides and bottom: and A ) 
with ,%-in. cooling ribs of  libera ! semmmonpmacastene 
height, is placed in the mold in tl 
position indicated by the dotted: Tin 
The chill itself is shown on 1 Be 1 F 
dimensions being about 3x6 ‘ ' 
rapid cooling of the metal at the pornt 
A on coming in contact with the i - 
leaves a clean and practical] FI NE 
broken surface with a ariation ol Times 
less than 0.010 in. in) width, wl 
limit of accuracy is more than close enough for lo 
tion. 

After having been cleaned, the castings are ground on a 
*)-in. vertical grinder in the fixture shown in Fy 
This grinding nxture is Clamiped to the wihvll lea! ana 


the upper half (or, in the 
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while being loaded, is swung toward the operator and th 
Inal enusting mn erted between the two ledu« 1 until at 
Trikes the lop pin BR Whe 11 htened on othe lowel 


ledve of thy base, thr hook bolt. «draw thy cusine up 


dened button ( 


three tia 


Cdr 


ivnitist a plane COTM pO ec al 


quaring it with the wheel weep of the casti 


Acro the wheel finishes the 
The 
rridnpute \ till 


Cyn ration 


time required for this operation is. le thriar cone 


further avin 3 raacde oop thee quality 


labor. as fast surface erindn requir treneth ame 
endurance rather thar hall In t i ho onumerou 
other wnstaneces, a ver light chan no opattern and 
ound operations has effected a decided cutoin produ 
ost 
Hh. kk. MeCray 
Charles Cit lowa, 


Taper-Turning Attachment 


Ih iithustration hho uo omethihodd OF tThaehine tl out 
de of a hell having a tapered end The quantit ol 
Thies hel] wire ! fated iy) Penne batt taapoes 
, A : 
\ ( 
y B 
y 
+ \ My AWMUUAAIVUUULIA 
‘ll 
“ ff 
“ a 
) 
E D i 
} 
| _} ’ 
Paren-Teuns \n IMI 
attachment to fit a number o itive tial Ln 1 witl 
the regular attachment 
The faper Wa ricotstneede ine " | vil rewadoul te 
produce a mooth-lookut rT ‘ lig 
hell | nmavine bee per oul | rene out Vil tricotaaite 
on a taper arbor B held betwe ts t tooashoae 
| yy 
t) r 
r An RON CHILL 
lL A 





ee 





t if rix prt 
DEVICES J Beinping Swans G INGEN 
("|e t | \ x] i) istened to 
the ero lead sere Vineh at the roper time engaged 
tiara / ul thy i ! istel to ft lathe bed 
| i 1 uy ‘ | with thr 
f tity { ifter the strarght di 
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ameter was turned. The diameter of the gear mounted on 


the cross-slide screw was determined by the pit h of the 


crew and the taper wanted, 

Kk. P. ALBRIDGE. 

Ashburnham, Mass. 
Fe 

An Improvised Boring Rig 
T’o rebore a pas ehneine evlinder whi h) could hot be re- 
moved from the bed, we found it necessary to rig up the 
the 


bar shown which 


special boring in illustration, an- 
swered the purpose very well. 

Both the setscrew .1 and the end of the tool 72 were 
tapered bh dew. : so When the setscrew was tivhtened, it 


raised the tool. The stendyvrest ( Was tnade from wood, 














E 4 
KB 
| A ihe | 
~ oe — mi HAT KO} 
ys « y : 
D 7 | - 
Cc —_ 
" l 
Cy 
AN IMProvIsSED Bortna Ria 
ind a split copper bushing 77 put in for a bearing. ‘The 
handle # was made by turning down the ends of a TYo-in, 
piece of Woh, nnd il }-1n. hole Wiis hored Ith the end of 
the shaft. The washers / were used for centerine the 


| 


boring bar in the cylinder; the bar was adjusted until the 


Washers, which were the size of the evlinder bore, could 
he pushed through. The end of the plate G was machined 
to the contour shown, which enabled the operator to « ill 
per the cylinder conveniently, 

G. Hl. Hopason. 
Cedar Rapids, Lowa. 


A Vise with Toggle Joint 
The illustration shows a vise of special construction 
to obtain a high pressure between the jaws for holding 
round work. 
A vise of this type was used in a foreign government 
rifles, and _ it 
The barrel of the rifle threaded on the 


shop manufacturing army 
very efficient. 


proved to be 
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Vise with Toaaie Jone 


rear end was held in the vise when being mounted in the 
chamber. The combination of screw and toggle joint 
proved very powerful. 

The vise body A iron and the front 


The jaws are 


is made of cast 


jaw member B of cast steel. of hardened 
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steel and can be exchanged for different diameters and 
shapes of work. The revolving nut D is of bronze and 
carries a ball bearing # to take the end thrust when the 
work is clamped by the handwheel. 

A. HERMANN. 

Cincinnati, Ohio. 
a 


Graduating Tool for the Miller 


The usual practice in graduating tools and gages on 
millers is to attach a solid tool to the arbor, which is 


kept stationary during the operation. The work at- 
tached to the table of the machine is driven under this 
tool to cut the graduations. If it is desired to mark 


a surface at right-angles, practically the entire machine 
must be reset. 

The device shown in the accompanying illustration 
will eliminate much of this inconvenience, as the cutting 


edge may be rotated and locked in any one of four or 


more angular positions by lifting the cam lever upright, 


rotating to If the tool 


the desired slot, and releasing. 


=| 
a 
Z 
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GRADUATING TooL FoR THE MILLER 


is to be entirely removed from the work, the cam lever 
is simply lifted upward and back to hold the cutting 
edge free from the work. 

A ring to fit the miller arbor supports the cylinder 
uniform 


containing the spring which gives a pressure 


of the cutting edge against the work. This makes the 


tool cut an even graduation. The cam lever is hinged 


to the center-rod marking tool, working against the 
spring. There are two flat faces on this cam, which 


serve either to release the tool to the spring pressure or, 
in the other position, to hold the tool from the work. 
The details are clearly shown by the illustration. 
W. A. BEHRENS. 
Brooklyn, N. Y. 
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Forty Years’ Advance in Internal- 
Combustion Engines 


Reference to the following pave affords striking co Which the oil and air were } \4 der col deratvle 
trast between the internal-combustion engine of fort) ure outside the engine and ye | ic the eviinder 
years ago and the present highly developed product Ibi through a fine-mesh wire scree The just be 
two upper views represent the machines exhibited at the t, the object of the sereen being to prevent backtirn 
Centennial Exposition at Philadelphia in 1876; among nto the port The mixture was admitted for pra 
the rest are some that will be seen at the Panama-Pacifis cul one-third thr troke and nie it a forma pore 
exposition. re. Eneines of this tvpe were es of 1 to 10 

While the first attempts to produce an internal-combus and were exter ‘ ised, thr ef tre ‘ ell 
tion engine date back to the latter part of the erghteent! lini and the ext Hl of the pilot than Also, 1 
century, when gunpowder was used as the enerey-produ dition of compressors for the oi! and air made the 
Ing medium, little was accomplished until Ts60, wher allation somewhat cumbersos 
Leno placed on the market the first practical enue We w miss toa col erat ‘ ome of the pres 
This was horizontal, double-acting, and the evel Wil (lil [Vpes, Without ela ‘ tin hhitorta 
patterned somewhat after the steam enuine, the charge opment work of Dro Diesel and oth Phe accompa 
being drawn in during the first half of the stroke, ig tabulation compares all of 1 
nited, and expanded during the latter half, then expelle Che automobile mot ( ‘ One one 
on the return stroke. QQwing to it e\travavant use ol tandard make I ui Trone ool | ew 
vas, however, the Lenoir engine did not meet with much eviinders cast © bie a! bile Th, per 
SUCCESS power, 

The next eneme to attract popular attention wa thr Sinee The practieal applreath ” tii eroplanme 
Otto and Lanvgen, brought out | S66 Thi Wun ¢ lowed closely that of the automol the « erences { 
tirely different from the Lenoir and embodied the atmo the latter was invaluable in the a of a motor for the 
pheric free-piston principle. Tt consisted essentially of Orme! The departures were essentia no the reduet 
2 long eylinder open at the top and containing a piston, al we a CTCUse ¢ } 7 ont i“ 
the rod of which carried ao racl By means of a spe operation at maXimum load he « ‘ oWwh repre 
elal cluteh and pinion thi rack Wa made to enue Chts one of The Thhost cant ful Atmertea ‘lt 
with the flywheel shaft on only part of the down-stro whieh the weight has been reduced to 3'4 Th. per horse 
and that part of the up-stroke during which the chara ower and the fur col lmniptia to OL] il wer Thorse 
was being drawn into the cylinder The operation wa wwer-hour—another tal point in a@roplanm 
essentially as follows Tl farm engine, on the other hand. had been dev 

The mixture was drawn in for about one-sixth of the wd with a ew to ru ecln and foolproof operat 

Type ( i Horsey Weigh \ ( 
on a a oe , 
xoft. 1 | 
Brayton Double, tand ‘ 
6x0-ir ‘ 
Automobile 6-cyele, 34x5 {5 hp. at 1800 tps 00 I 
Aeroplane S-cyl., 5x7 AW) hp. at 1700 rp. 650 It $4 
Farm Singk 6 hp. at 350 r.p.m “NN is 
Blast-furnace gas Cwin-tandem, 44x60 ; 00 ho at S rp 1 CO) Ot 
Diesel f-eyl, 19x24 MO hp. at 200 rps DS1 0M ‘ 10s } 
COMPARATIVE FEATURES OF DIFFERENT TYPES OF INTERNAL-COMBI Pie | GINES 
stroke and was then ignited by a naked flame, whereupor with fair economy ane ttle attention to weight The 
the rack disengaged from the pinion and the piston wa O-lip. engine shown, whi epresentative, weighs 1 
projected upward: the latter part of the stroke, after and one-half times that of the 200-hp. aéroplane motor 
the gases had expanded and cooled, being due to the and three times that of the 35-lhp. automobile motor 
inertia of the piston. On the downward stroke the rac! The 5000-hp. gas engin ne ofa mber of similar 
engaged the pinion and the weight of the piston, aided nits operating on blast T is a cy ‘ 
by the atmospheric pressure on its upper side, performed — erator and blowers at the Garv plant of the U.S. Steel 
useful work and stored energy into the flywheel Tl Corporation, and represents one of the largest of its kind 
admission of the charge, ignition and exhaust were co now in operation in this count 
trolled 1y\ eccenrmries, and there were about 20 stroke tM J ist as the Otto engine wi Thi Hone! ! thy ‘rel 
minute engine field, so was the Brayto n the otl-engine field 

The engine was essentially limited in output and a It needed, however. the get of Dr. Diesel and the 
great drawback was its irregular and extremely noisy tiring efforts of the manufacture! vho tool » |] 
operation, This led Otto to bring out, in 1876, a new atents to produce what today the most highly ef! 
engine operated on the four-stroke cycle (Beau de Rocha ent heat engine in « tenes Io obtain this econom 
cvele ) which was destined to revolutionize thi vas-cnygine extremely high working pre ires are required HOO te 
industry. It was the first gas engine to use compression 600 Ib. per square inch as compared with 50 Ib. ins the 
and in principle formed the basis of the modern inter Otto and slightly more in the Brayton This nec 
nal-combustion engine. tates heavy construction, the engine shown, which is o 

Just previous to this, however, in 1873, a Philadelphian of American make that is being exhibited at the Pana 


by the name of Brayton brought out an oil engine in Pacific Exposition, weighit 162 Ih. per horsepower 
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Editorials 





Seal NNUANNENNNANULLONNONNAONOOUONUgaNNNNdAnNAy aaeegteaD 


The amendments to the Army and Navy Appropriation 
Bills to throw out modern methods of shop Mmanavement 
in government arsenals and navy yards were retained 
The House put them in, the Senate 


rejected them, and after a bitter fight they were restored 


and have become law. 


in conference, under the fear that if they were left out 
the bills would fail to pass. 

This is as foolish a piece of tinkering in purely manu 
facturing affairs as Congress has ever done. But thy 
mighty forward strides of industry have never been and 
can never be permanently checked by legislative action. 
Thus the handicap that has been slapped on the govern 


ment shops is destined to be short-lived. 


Pa 
Machinery After the War 


} 


168, dealing with 


After one has read the article on page 
the effects of the present war on German industry, It 


is in order to speculate a little about the conditions which 


will exist after the war has ended. From the multi 
tudinous and conflicting reports, we believe wi are 
justified in concluding that the following statements 


are facts: 


Many 


shops and thousands of machines have been 


smashed 


in Eastern France, Belgium, Russian Poland, 
and East Prussia. Automobiles and = othe ehicles, 
railroad rolling-sto¢ k and merchant vessels are Deny 


destroyed and worn out at an increasingly rapid rate. 
Much of the machine-tool equipment of Germany will 
be ready for the scrap heap by the end of the war. The 


machine-tool equipment of England, France, and Russia 
Is now working twenty-four hours a day and seven days 
a week, which means rapid wear. If our information is 
not too highly colored, much of this will be worn out 
when the war ends. The shortage of skilled labor in all 
the warring countries must mean that only the most 


This is 


deterioration. The 


urgent machine repairs are now being made. 


another Hiportant factor In machine 


scare ity of labor is shown by the numerous advertisements 


appearing in American papers for skilled workmen to 
vo to England and Scotland. England has withdrawn 
skilled reeruits from the army, and Germany has given 


skilled mechanics furloughs to permit them to return 
to their shops and work. 

these facts, 
that there 
shop rebuilding and machine replacement after the wat 


From we the 


period Ol 


seem justified in drawing 


conclusion must be a tremendous 


Ame! Wah ehneineers and 
] 


1] 
called 


ends. 


When this period comes, 


American machinery-builders will be upon to 
supply much of this new machinery, as they have alread) 
been called upon to supply thousands of machines fo 
the of material. The 
the Franco-Prussian to British 


not end with the close of that war, but continued for some 


manufacture war Impetus that 
war gave Industry did 
three years thereafter. 

A similar after-war period will come to American it 
dustry. 


Are we getting ready for it? 


Excessive Catalog Claims 


Wi hit \é 
to 


in these 
American 


claims for 


on Various occasions invited attention 


columns the unfortunate practice o 


Sonne 


machine builders of making excessive catalog 


their products. It is particularly unfortunate when a 
oreign customer is misled by such claims, because of the 
discredit reflected thereby on American machines in gel 
eral. Several cases have recently come to our notice whi 
ire characteristic of this practice. 


\ foreign shop was in the market for a motor-dri 


circular ripsaw. The machine was order rom a mal 
ufacturer who justly prides himself on the quality of | 
prod ts The specilications in the lyurnlale r’s catalog 
claimed for the machine a capacit ol “ripping as thi 
is Jin.” with ecds Trang! from 70 to lio ft ver min 
te.” The customer left the matter of specifving the 
necessary horsepower for the motor to the builder, with 


nstructions that aon “to drive the saw 


ce”? The 


ordingly, a 15-hp. n 


der a litions of se manulacturer tut 


corm 


ished. ac 


otor, 


When the machine arrived the stomer attempted to 
st | >To The capacity claim nm the entaiogw, bul to 
is surprise, found that the maximum thickness which 
( ul ne ould cut without stalln was only four 

! 0 ott mne at the owest ‘ attairmalle namel 
70 ver minute ve vile 1 miditions the 
mote | to develop more than 20 »., an overload of 
about ) vr cent, The istome! id taken the rere 

on oo iil ne the saw hew ritte hid Stharpers 
hence the rhure i) Tin mia ( to Mm wort of the on 

{ laimed could not be attributed to dull-cutting 
equi ent. 

(On takin ip the matter wit the manufacturer, the 
istomer received the following rather disingenuous rep 
‘If you are to the self-feed maw for ttinge heavy 
to t! peed of the ecd x d beyond 
that fur head re Harly with ria eC, Tor while it 
sa manimium pro thon evi bch this typ 

mie ne is not mtended a 11 el iW il is ordi 
iril or rippi mm > to three or four tnel 

il l occasional! th ‘ stk nder slowe1! feeds, It 
is our naerstanadll That © required a machine for 
moderate vy lieht wor 

The second instance is that of a builder of hacksaw 

who dles ribes a certatl mia rhe catalo al pel 
ting at 100 strokes per 1 { \ foreign customer or 
ered one of the machine ne ally motor-driven and 
nd that it ran at only 75 strokes per minute. As thi 

l ichine Was intended ior a storehouse tor cuttin p> teat 
lor Issue thre reductiol mm output consequent thon 

the 25 per cent. lower speed was of considerable IMpor 
tance, Qn makin complaint to the manufacturer the 
customer received the repl that the speed given in the 
italoe was for a belt-driven machine. Just why it should 
have been necessary to reduce the speed because it was 
motor-driven is difficult to see The customer was also 
nconvinced by the excuse and measure the motor in 
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put, which showed that at 75 strokes per minute the motor 
was only half-loaded, leaving ample power for increasing 
the speed. 

It is likely that the claims in the catalogs which are 
at variance with the facts are due to a lack of codrdina- 
tion between the engineering and publicity departments. 
In both cases there is, however, an apparent attempt on 
the part of the manufacturer to dodge making good the 
catalog claims. We have sufficient confidence in Ameri- 
can manufacturers to feel that they intend to make good 
when thev are in the wrong, and that these two firms 
are not exceptions to the rule. No manufacturer can 
afford to evade the responsibility of satisfying a customer 
who has bought a machine under a misapprehension 
brought about by the manufacturer’s own literature. 

The day, fortunately, has passed for the type of ma- 
chine builder who made the statement many years ago: 
“T never plan to sell a customer more than once, because 
there are enough new customers to be had to last a man 


a lifetime.” 
8 


Machimes in the Repair Shop 


Tt is a mistaken idea that any old machine tool, no 
matter what its vintage or how obsolete its type, will 
answer the purposes of the repair shop. 

Today it seems quite as Important that fairly uptodate 
tools be installed for repairing as for manufacturing, 
particularly where the repair shop is connected with a 
large plant having many parts to be replaced at frequent 
intervals. In a somewhat less degree, this is true where 
the parts to be replaced are in small quantities and of a 
varied character, but are, nevertheless, required ina 
hurry. 

Most of us in thinking of the repair shop are apt to 
recall the old-time establishment equipped with slow, half- 
wornout lathes, planers, boring mills, and the like, where 
it took just about so many hours to put a job through— 
not because the workmen were unnecessarily slow, but 
because they were hampered by their equipment. Only 
too frequently are similar conditions encountered today. 

Of course, in the smaller shops doing repairs, espec 
ially in cut-of-the-way localities where work comes along 
rather irregularly and it is often a difficult matter to 
keep the force of men and the equipment fairly busy un- 
der the conditions prevailing even in reasonably good 
times, there is a logical reason for using many tools that 
have seen better days in manufacturing service. Such 
repair shops and numerous small shops of other kinds 
form a natural outlet for the large numbers of tools which 
are sold from the equipment of manufacturers who are 
constantly replacing certain of their tools, even when in 
good condition, with later and more effective ones. These 
tools, now “second hand,” find a ready market, and with- 
out them it would sometimes be next to impossible for 
the smaller shops to get underway. 

But alone with these really effective tools there is a 
tendency in many places to hang onto equipment that 
has long since outlived any particular degree of useful- 
hess, 

Railroad shops present an illustration of a class of 
establishment doing repairs where modern tools should 
be of prime importance in getting out work quickly. These 
shops often put through fairly large lots of parts and 
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while in many cases the equipment for such work is far 
from what it should be to be most effective, in other in- 
stances it is interesting to note that tools are kept upto- 
date and whether the work coming to a machine is a 
single pair of boxes or a lot of fifty or more, the job can 
be put through with dispatch. 


3 


. 


Making Exhibits Educational 


With a view to the wonderful educational possibilities 
of a great exposition, Lieut. G. W. Danforth, who is in 
charge of the Machinery Palace, the most important sin- 
vle-industry building of the Panama-Pacific Exposition, 
is urging exhibitors to make the most of this phase of their 
exhibits. 

While we must not and do not forget that commercial 
reasons are behind all exhibits, careful attention to the 
educational feature may easily add to the value as a 
selling proposition. Most machine builders believe that 
it is a good thing to have machines in trade and techni- 
cal schools, as an exhibit which impresses itself on the 
minds of yvoung mechanics and engineers is sure to bear 
fruit, either directly or indirectly, as they develop into 
buyers, 

Even if it does become monotonous answering the same 
questions day after day, it should be remembered that this 
is What an attendant is for. The school teacher answers 
the same kind of questions many, many times, and an ex- 
hibit which fails to prompt the asking of questions does 
not, as a rule, receive much attention. 

The commercial value of an exhibit which interests and 
educates is more far-reaching than many realize, and 
may bear remunerative fruit long after the exhibition has 
passed into ancient history. We believe that a hearty co- 
operation with Mr. Danforth’s ideas on this subject will 
he worth while for every exhibitor. 


# 


Minimum Equipment 


Those who are not familiar with machine shops in sec- 
tions where repairing instead of manufacturing is the 
rule are forcibly impressed with the comparatively small 
equipment used to handle work which is large in both 
variety and size. The typical machines seem to be the 
lathe, the radial drilling machine, the vertical boring 
mill, and the open-side planer. 

Of course, there are other machines, but these four 
stand out noticeably. The open-side planer is a “friend 
in need” for many of the jobs, which are often as large as 
can be carried into the shop. The boring mill, too, has 
to be enlarged occasionally by the addition of a_ side 
head, while a lathe without a set of “raising blocks” is 
hardly considered complete. 

The work done is both interesting and astonishing. Un- 
fortunately, the observer rarely arrives at the opportune 
moment to see and photograph the most interesting jobs. 
They have usually just left the shop and the rigging has 
been dismantled—or else the job is coming in next week 
and they have planned already for it. But this equip- 
ment mentioned, with the addition of a welding outfit— 
usually of the oxyacetylene variety—gives a small plant 
a capacity far in excess of its size. And the welding 
outfit has much to its credit. 
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ne to 


T table is attached 
The crank is adjustable ; 
The 


Opn rated by springs that 


Conway Friction Clutch 
The latest product of Conway & Co., Cincinnati, Ohio, 
is a friction clutch notable for its simplicity and small 
This clutch is shown completely assem- 


inches in radius. chuck is 


“ure pro 


number of parts. 
bled at the right in the illustration and separated at the 
left. 

It will be seen that only three principal parts are used 
the pulley, or drum; the expansion mem- 


» 


The height of the tool n}.. 


The second drill Is, 


Is 


t 


in veneral, 


Shop Equipment News 


bere extensible 


roy 


to 


has a capacity for round shanks from 0-Y in, 


i 
Ol 


Ish 


DORCUEOENEARATNA TELE Heeb tieaat Titi eeenemnneg 
mn qnunuanttt ia 
tk va swivel arm. 
Irom three to six 
ided with three jaws 
ted from injury, and 


in diameter 
1] 


"ey 


nd the weight, 22 , 


similar construction, 








ber, and the cone. The expansion mem- 
ber itself, besides the main part, has only 
two 


the lever and adjusting bolt and 


nuts in its entire makeup. A wide range 
of adjustment is provided. The expan- 
sion member is of cast iron and the con- 
tact 


bolt are hardened steel. 


parts of the lever and adjusting 





The position of 


the adjusting the 
such that they are easily accessible at 


nut and locknut is 























any time. In order that the friction will 


contact all around, the outside diameter Conway Friction Ciureu 

is ground concentric with the bore while 

expanded, previous to being assembled. the chief difference Iving in the method of feed, In 
This clutch may be applied to all kinds of machine — this type the chuck is held close to the main frame and 

tools, countershafts or special machinery. It is made in the feed is obtained by raising the table with the ratchet 

all sizes up to 12 in., the size being rated according to the lever shown. The height is 18 ino: the maximum distance 





























diameter of the friction member. It will be noted that from chuck to table. 114 in.: the speed of the wears. 31 
almost the entire clutch is within the rim of the pulley. te 1. and the weight. “1, Il, _ 
Bench Drills 
The two types of bench drills shown are recent addi- U mit Air Co MrReSSO for the 
tions to the line made by the Millers Falls Co., Millers Pumc} P 
Falls, Mass. a 
Quick change of speed is obtained by shifting a small The air device shown was oS attache 
knurled barrel between the small wears. Feed is by hand. hy ordinary punch press wi . ir is ol 
and the range is increased by vertical adjustment of table . Vaated 
within a range of two inches, leaving a maximum distane Phe pur The ate 
from chuck to table of nine inches ‘ to ren rk ol 
el mtu | In ae 
T sti at ' 
la of ai thr 
Will tr ! ) 
The au eq r { 
slide-ar } 1 nit ile 
\\ ariat the str 
thus controlling the air pre 
ire to quirements, lt 
additic to t apid ej 
tion 0 vr and 
the remo clirt | 
and n substances. t] 
a has a tv feature 
rtue of tl act that t 
Aim Devicr ror Puncu sae eee : wre " 
> ess <Titi w notion ape 
shoes during the upward stro 
This device is a late product of tl 1} min Ele 
Benen Driuns tric Manufacturing Co., Chicago, IT! 
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Continuous Electric Blueprinte- 
ing Machine 
{8-in. continuous electric blue- 


Wickes 


The illustration shows a 


printer recently developed by Bros., Saginaw, 
Mich. 

A metallic printing cylinder of spiral design insures a 
spreading, or smoothing, tendency in all directions to the 
allowing 


through 


tracing and paper while being printed, thereby 
the light to penetrate directly on a radial line, 


the tracing cloth. 











BLUEPRIN TING 


ContTinvous ELEcTRE 
VIACHINE 
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‘The lighting element is a Cooper-Hewitt mercury-vapor 
lamp of standard pattern. The drive is noiseless and 
of variable speed through special cushioned frictions and 
worm gearing, allowing a wide range of adjustment. The 
machine, as illustrated, will print continuous rolls or sep- 
arately cut sheets up to and including 48 in. in width 
and of unlimited lengths. 

In the front of the machine and just below the feeding 
table is located a light-tight magazine, which provides 
ample storage room for three or four rolls of blueprint 
paper, and in the rear of the machine there is an addi- 
tional storage compartment which receives the paper and 
tracings after they are printed. The operator can also 
have the tracing delivered directly to him for subsequent 
prints without its going to the storage compartment. 

# 


Automatic Belt-Polishing 
Machines 


The belt-polishing machines shown represent recent 
adaptations of this type of automatic finishing machines 
built by John C. Blevney, Newark, N. J. 

The machine shown in Fig. 1 was designed for finishing 
flat work. It will finish both sides of 75 two-inch washers, 
roughing and finishing them simultaneously. The work 
is placed on a wooden holder of suitable length, which is 
cropped on the circular traveling ring table and comes 
back to the operator finished. The table has holes into 
inserted and which form holding 
which the finished is 
placed, the horizontal the 


feeding of the rine table, as well as lifting the belt from 


which staple stops are 
work to be 
handle 


means for boards on 
Pressure on stops 


the work. The circular motion of the rine table to the 
straight line path of the abrasive belt material is caleu- 
lated’ to insure a better finish. 

The machine shown in Fig. 2 is an adaptation of the 
This type of 


standard type for finishing torpedo heads. 
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machine has been previously deseribed in these columns 
and requires little further explanation. It will be noted 
that the abrasive belt is backed up by a cushion belt. 


—- 
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Oxyacetylene Welding Outfit 


In the welding apparatus shown the oxygen, under high 
velocity, the 
torch, passes through a spiral groove which imparts to 


before entering the mixing chamber of 


it a whirling motion. 


The 





W hirling motion ts 


caleulated to cause the 
oxygen to mix thorough- 
ly with the acety le ne, 
with the result that a 

! 


mixture 1s ob- 
the 


combustion 


uniform 
before 
the 


tained CASES 
reach 
point. 

The welding and cut 
ting torches of this equ 1) 
fitted 


terchangeable 


ment are with wu 
tips to 
wor 


the 


cover all ranges ol 


the limits of 


Needle 


within 


Process, valves 





permit fine adjustment 
and are so located that 
the operator can make 
any desired adjustment 
of the flame with = thi 
hand that holds thi 
torch. 








For cutting operations 





under high pressure a 


OXYACETYLENE WELDING safety feature is provided 


OuUTFI' automatically shut 


olf the 


lor 


supply ol 


ting 


gases in the event of an emergency. 


The equipment shown is a recent product of the Im- 


perial Brass Manufacturing Co., 12-14 W. Harrison St., 


Chicago, Ill. 


Vertical Single-Acting Triplex 
Hydraulic Pump 


The pump showh Was des ened tor use where there ts 
need for a steady, uniform flow of a small quantity of 


water under high pressure. On account of its light weight 


also be mounted on a truck and, when motor 


It may 
driven, be used as a portable pump for operating smal! 


hvdraulic shop tools on which there is no pump mounted, 
It is provided with a knockout attachment which auto 
matically cuts off the deliverv of water to the press ram, 
but holds the pressure thereon when the predetermined 
maximum pressure is reached. A slight drop in the pres- 
sure automatically starts the flow, which continues until 


pressure is again read hed. The hase ol 


the 
pump forms a reservoir for the liquid used in the opera 


maximum 


tion. The pump is built for either gear, chain or be 


drive. 
The 
different sizes of plungers may be furnished. 


3 
fy to 1 in. 


design of this pump is such that any one of 


rm 
hos ? nore 
These rai 


from in diameter, advancing by in rements of 


MACHINIST 


‘gy in. They are capable of exe 
sure ranging from 750 to S000 


the plunger diameters, the 


rowel 


18? 


rti a maximum pres 
er sq.in.—the large 
the pressure capacit' 






































Trircex Hypraunie Pum 
The pump has a herght of 35 in. ar we se SOO lb. Ht 
sa recent addition to the aL ‘ the Hydrauli 
ress Manufacturing Co.. Mt (, ie ()]) 
Drop-llammer Safety Device 
1 lw Sautetyvy device s cle rhe for applreatior 
to al type of pla j nie ‘ rop immer whe 
| out i! or the hat 
7. a j te it 
\\ the du 
7 (ss henture OF thre 
‘ = | Wie Liv ham 
! tt pomt, the 
! ‘ lade, of the 
‘ thy vere of the 
( Tow; the rent ol the 
hime As the hammer 
ile ‘ ~ j roller Comes Nn 
‘ with the inelinable 
ereb pushing the 
0 : lal from under 
Pryite | ere are two 
! \\ ll the safet 
( ( l it ol nal 
} < } Wher t hye 
pray rise Punction 
, eth the helt o 
| { hammet 
l art of 1 
\\ mart « e machine 
’ ] ] would CAUSE 
e hamm o descend 
This device is a recent 
Drop-lAaAmMMeEr product e Standard Ma 
SAFETY Devic o.. Auburn. R. I. 
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Drilling Stand for Portable 
Electric Drilling Machine 


illustration shows a drilling stand for an “old 
recently developed by the Standard Electric ‘Tool 
Co., Cineinnati, Ohio, for 


with 


Diath 





use In connection 


their high-power portabl 


electric screw-feed drilling 
machines. 
This 


TWO SIZeCS, 


stand is made in 
for the lf, -, V- 
and %4-in. drills and also 
for the 7y-, 1- and 144-in. 
drills. 
made in the universal type 


These machines are 


and operate on direct and 
They 


have ball bearings through- 


alternating current. 


out and the motors are Im- 


pregiated It) Bakelite. 
The weight of the small 
stand is 50 Ib. and of the 
large stand, 75 |b. 





This attachment was de- 








signed to be 





particularl, 


PorrarLe Eveerrme Dritt- @lapted for struetural-iron 
ING-MACHINE STAND workers or for any place 
where a lot of heavy drill- 

i is to be done with portable electric tools. 


Flexible-Shaft Machines 


The two flexible-shaft machines shown represent recent 
additions to the line made bv the Stow Manufacturing 


Co., Binghamton, N. Y. 


The suspended form of tool is direct-connected and is 





. 
} 
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Fh LEXIBLE-SHAFT MACHINES 


pec \ applicable whe one speed alone 


erinding, bulling or light drilling. 


‘specially applicable where ao wid 
It consists of an 


pivoted the 


speed is desired. 
main 
shaft, and at 


counter- 


upon which = is 


end a Stow flexible 


ther end, a motor, the latter serving as a 


Power is transmitted to the flexible shaft through 


a counte rshaft. using a round helt. A sliding rod is pro- 
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vided to vary the distance between pulley centers when 
a new arrangement of pulleys is made. 

The standard can be raised or lowered and the whole 
outfit easily moved. The flexible shaft is four feet or 
more in length, making it possible to reach any part of 
ordinary construction work. By means of a countershaft 
and pulleys, three of the latter being interchangeable, a 
range of between 400 and 7000 r.p.m. can be obtained, 
thus making the machine suitable for drilling in wood or 
steel, grinding, butting, die-sinking, screw-driving, and 
similar work. 

The tool can also be dismounted from the standard and 
suspended from the ceiling, similar to the suspended typ 


shown. 


Combination Punching and 
Shearing Machine 


The machine shown embodies five metal-working ma 


chines, handling the punching, shearing, coping and 
notching work on plates, bars, angles, tees, beams and 


without the necessity of interchanging any at- 
The punch, as 


channels, 
tachments for the various operations. 
well as the bar cutter and splitting shear, can be operated 

















COMBINATION PUNCHING AND SHEARING MACHINE 


independently by automatic clutches which can be thrown 
im eithes 1y\ hand or foot. 


et shear 


frame of the machine consists of a solid steel off- 
body, which permits the cutting of plates of 
leneth. <A 


and horizontally, is provided with the 


any width or hold-down, which can be ad- 


justed vertically 
cutter consists of an 
bars. It is of 
le shape designed to produce a cut without bend 
the smallest and lightest The 
blades are fastened to the slide in a simple manner, and 


splitting shear. The bar and angle 


blade for shearing angles and tee 


upper 


right-ang 


Ing even sections. shear 
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are made in four pieces instead of one. Stationary blades 
Adjustable hold- 
lowns permit the cutting of various materials to a perfect 
right-angle, and a spec lal attachment will allow the cut- 


are mounted in a hinged steel frame. 


ting of angles in miter up to 45 degrees. 

All punches are equipped with standard architectural 
jaw, permitting the punching of I-beams, channels and 
sections, alike in flange and web. The sliding head of the 
splitting shear is provided with an extension to receive the 
die block for coping and not hing work. This die lox k 
is of rectangular shape, permitting not only the stand- 
ard coping of light I-beams and channels, but also the 
Z-hars and other material. 

This machine can be furnished for either belt or 
drive. It is a recent product of Joseph T. 
Chicago, IIl., 


notching of angles, tees, 
motor 
Ryerson W Son, 


and is made in four sizes. 


Portable Hydraulic Forcing 
Press 


With the portable hydrauli forcing, ma- 


chine shown, a pressure of 8000 Ib. per sq.in. can be de- 


pressing, or 


veloped by one man using a four-foot operating lever. 

















PorTABLE Hyprautic ForcinG PREss 


becomes Cs ler tally desirable whe ( 


The portable feature 
conditions are crowded. 


The carriage and jack are steel castings, the tank cast 
} 
l 


bronze built to withstand 


ivdrault 


iron and the pump 
10,000-Ib. pressure 


per sq.in. 
This press is made i 


a variety of sizes, having capac 
LOO tons. It represents a recent 


Mie. Co.. Detroit, Mich. 


ties ranging from 60 to 


development of the Metalwood 
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Starting Machinery by Wireless 
By Frep Ul. 


COLVIN 


hardly 


Pala c 


Vir wpot ol 


official Machinery could 


have 


the 


Striking 


opening of 


been more from the 


showing the march of engineering since the Centennial 


1876. 


Instead of the great Corliss engine there was the much 
. 
interna { 


motor of 
touch of Pre =] 


more etlicient l-combustion 
the Diesel type. This was started by thre 


dent Wilson. in Washington. D. C thr 


smaller and 


touch, so. to 
than 3000 

‘Tower ol 
Here it released 
started without 


speak, being transterred by wireless more 
kwountain ranges to the 
Palace. 


a Gamewell fire-alarm trip, and the engine 


miles and over high n 


Jewels and thence to Machinery 


a hitch. 

It may also be considered somewhat significant of th 
westward trend, that the 
Mississippi, instead of in 
the 
Engine Co., 


engine was built just west of the 
New the Cor 
being The Diesel 
Mo 
Unlike the Corliss engine, this does 
for the building, 


Knevland, as was 


builder Busch-Sulzer Bros. 


of St. Louis, 


LISS, 


not furnish power 


too. an revolution 


\\ hile 


drive in the 


for here, Important 


has taken place since 1876, there was not an ele 
tri 


is electric al. 


light or an electric Centennial, here all 


The hundreds of feet of shaftine and belt 


ing have given place to individual motors in nearly all 


cases, the power coming partly from the snow-fed streams 
in the 


far-distant mountains, for this is the countr 


where hvdro-electri: has received carelful 


attention, 


development 


Two or THRE TRANSMISSION ENXILBITS 


It must not be thought. however, that either belting o1 


pulleys and shafting are things of the past, for both ar 
Graton & Knight Co., 
showing quite a variety of belting 


This 


im evidence among the exhibits, the 
Worcester, Mass.., 


hing iha 


run 


power transmission stand. includes the 


round, twisted belt. the “V’ and the regular flat belt 
The “V™ of the belt is made up by short strips riveted 
pvramid fashion to a solid belt back and is shown up to 


10 in. in width. 


This company also has at lnterestil exhibit) of ts 


Spartan chemically tanned belting in which the belt runs 
through water and then into a chamber heated to 260 
deg. F. before getting back to the water again. 

The Dodee Manufacturing Co.. Mishawaka. Ind... shows 
its rope drive ina very ingeniously designed transmission 
which forms a sort of railwa r dal archway to its 
space. It shows conclusively how easil ower ca " 
transmitted around corners or ip al direction bv 4 
method. 

InNpusTRIAL INSTRUMENT Co 

Among others who were ready for visitors when the 
exhibition of machinery oper und who will receive the 
ten points toward awards eviven for preparedness is 1 


\lass While 


pressures aha 


Foxboro, most of 


Industrial Instrument Co.., 


ix Tpstruments have Oo ado with pressure 


recording, a 


few are of special interest to the machine 


“UNTpOINnt-move 


builds r. Q)ne is the pyromete! with the 


| hes inl 
ment Mm base-metal Lhermo-couples 


connection with 


or temyp ratures up to 1600 deg. F. and = platinum 


rhodium thermo-couples for temperatures from 1600) to 


3000 dee. F. 
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Then there is the tachometer built on the Dr. Horn 
system, which can be used as a direct reading instrument 
to count revolutions per minute through a wide range; to 
give peripheral speed of pulleys or surtace speeds of belts, 
or as a cut meter on any kind of work. Another device 
which might be used in some shops controls the tempera- 
ture of any heated mixture by means of a vacuum in- 
stead of a pressure system. One advantage of this 
is that any derangement of the system shuts off the 


heat. 
Evectric Morors anp Drop Fora@ines 


The Robbins & Myers Co., Springfield, Ohio, shows a 
very complete line of motors and, incidentally, supply 
many which are incorporated into small machines used 
in shops under the names of those who make the other 
part of the apparatus. It has, however, a very sub- 
stantially designed combination grinding and buffing mo- 
tor, known as type G D, which is made up to one-half 
horsepower. This size carries a 10-in. wheel with a 1- 
in. face on each end, the spindle being 3 in. Grinding 
rests are provided for each wheel. 

The J. H. Williams Co., Brooklyn, N. Y., exhibits a 
full line of its own drop-forged products, such as wrenches, 
dogs clamps, ete., and also some of the interesting forg- 


i) 


ings made for customers in other lines. These include au- 
tomobile axles, crankshafts and camshafts, axes, hunters’ 
knives and a large variety of other forgings. The com- 
pany also shows a Waterbury-Farrell Foundry 800-Ib. 
drop hammer and a trimming press to illustrate how drop 
forgings are made, as well as several good examples of 


drop-forging dies and the pieces they produce. 
Heat REGULATION 


The Bristol Co. shows a very complete line and has 
connected up recording instruments to keep a record of 
building temperature, water pressure, barometer, volt- 
age and also the frequency of the alternating current sup- 
plied. These show the practical application of such 
instruments to the passer-by in a very pleasing manner. 

Several new devices are shown, one being an applica- 
tion of the Woolsey-MacKay system of temperatures con 
trol to both vas and electric furnaces. This consists of 
an indicating pyrometer with a red, or controlling, pointer, 
which is set to the temperature to be maintained in the 
furnace. When the indicating hand reaches this point, 
the current is cut off until the temperature starts to 
drop when it is again turned on. With gas furnaces both 
the air and gas supply are reduced to maintain the proper 
mixture at all times, but to reduce the amount of fuel 
to that needed to maintain temperature. The valves are 
controlled by a solenoid actuated by the position of the 
indicating hand of the thermostat. The same device is 
applied to japanning oven control Ivy the use of gas or 
liquid bulbs in the ovens. 

An automatic regulator for the temperature of the 
cold end of a thermo-couple is a novel addition to this 
form of pyrometry. The cold end or ends, for several 
can be accommodated in the same instrument, are in- 
closed in the instrument case and the temperature of this 
cese controlled by an electrical heating unit and a thermo- 
stat. 

for measuring surface heat of a piece either from the 
forge or in any other condition, a thermo-couple is 
mounted on the outside of an asbestos pad, this being 
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mounted on the end of a long handle with a bent end. 
By laying this on the heated piece the temperature is in- 
dicated or recorded in the usual way. 

PropucTION RECORDERS 

One of the new devices is a production recorder which 
shows the time every machine of the group is in operation, 
This can handle 20 machines, the record being drawn on 
a strip of paper in the usual way. This is so connected 
up that a visitor can connect it with any of the 20 leads 
and watch the record made. 

A method of long-distance recording or indicating 
which is unaffected by changes of either temperature or 
voltage is also shown; this is worked by solenoids acting 
on jeweled bearing parts, a 110-volt circuit being em- 
ployed. It is so arranged that the control depends on 
the ratio of current between the two lines, this not be- 
ing affected by the two factors named. 


Two KINbDs or TACHOMETERS 


Two forms of tachometers are shown, one electrical and 
the other pneumatic. These are made both indicating 
and recording. They are actuated by a small magneto 
driven from the shaft to be tested. 

The pneumatic instrument is extremely simple and 
is said to be both effective and accurate. Its action is 
illustrated by taking a flexible tube in the hand with a 
few inches free and rotating the free end rapidly at 
right-angles to the rest of the tube. The centrifugal 
force throws the air out of the end of the tube and draws 
new air in at the other end in proportion to its speed 
of rotation. This flow of air is measured and recorded 
to give the number of revolutions or miles per hour ac- 
cording to the graduations. 

In the instrument itself the revolving portion is a 
small pipe with a right-angled turn which swings in a cir- 
cular case, but the principle is the same. 

To drive these and similar instruments, a novel form 
of light sprocket is shown. This consists primarily of a 
strip of light metal with toothed perforations punched 
up each side of the center, to form a series of teeth for a 
light machine-made chain of the sash-chain type. These 
strips are nailed to narrow wooden pulleys, which have 
large holes in the metal hubs. These may be placed on 
any size shafting by using suitable wooden bushings in 
the usual way. It makes an inexpensive drive and ony 
which can be easily and quickly applied. 


Be 5) 


Thirty Million Dollars in the 
New Canadian Shrapnel 
Industry 


Over 130 Canadian machine shops are producing shrap- 
nel shells, the greater part of which are the 18-lb. size. Ip 
our next issue we will publish the first half of a major 
article describing the manufacture of this shell in every 
detail, giving the tool set-up for each operation, the 
method of chucking, the gaging and inspection tools and 
methods, and the actual production time. This article ts 
based upon the latest practice of a well known machine 
shop now producing over 3000 shrapnel shells a week. 
and its comple te HeSS makes if a hasic treatise. Over ZOO 
illustrations in these two articles will make them the most 


complete ever published on this sub je ct. 
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Charles A. Schieren nce lem geceamnn Doe rcetnge Geant neribeastn ge seelltyRntegene 
ramn hree sons and ¢ e izhter were born fro this 
Charles A. Schieren, founder and head of the well-knowr irriage His sons are members of the paternal fir 
leather-belting company bearing his name, died at his h Perhaps no other man s¢ ich as ex-M or Ch les A 
in Brooklyn, N. Y., on March, 16. The immediate cause of his Schieren suggests the late Carl Schurz as German-Ameri 
death was an attack of pneumonia which was aggravated of the highest type one of those citizens of foreign birth who 
his old age His passing was made the more pathetic by the ot only appropriate the ideal of their adopted country, but 
death of his wife 24 hours later, as the result of a simila who make themselves leaders in reform and good gove 
attack. ment 
Charles A. Schieren was born, Feb. 28, 1842, in Rhenish 





Prussia. He received some education in the public schools 

Germany, but was not afforded the advantage of the highe : ~ -” - 

studies. At the age of 14, in 1856, he came to America with ; PERSONALS 
his parents, who settled in Brooklyn. Young Schieren bes : 


HOCe one nennunaneaaneasueNeapoaNennanenooNnaanen iors ietiiiiiieeenee ' Hoevneeoreeenennonereaneneveneenennanensnusnonenenennassensqeensens 


his business career by learning the unpretentious trade of 





me wae —s balsa cy _ pateraas Suctness, and Ws Ss. Thomas, treasurer of the Waener Electric Manu 
this the boy for a time assisted A turning point in his busi . 
facturing Company, St. Louis, has bee lso elected a vice 
esident, 
\xel Bonthron, representing the firm of Axel Ryden, n 
chine tool dealers of Stockhoh Sweden sail for home it 
March, after a two months’ sta in this count: 
Walter Robbins, for 1 i? ears assistant general manage 
of the Wagner Electric Manuf turing Compat St. Lou 
I bee! elected 1 \ e-pre é t ! } 


J. Potter, representing H. W Ward & Co Ltd LS 


! } his headqu té t the Hiotel | lr t New Yor 
N. ¥ 

Kivil Krichser ect} l « ‘ led « Febr 
27 for Russia where he will look after the interests of th 





Allied Machine Co., of Amer i Mr. Erichsen will make | 


headquarters in Petrogr 





J nes Lushw } bye ‘ et | ene ] 
! ! ‘ of the A ‘ I 1W ( \uré I icceed 
ing Arthur ¢ let wl ‘ ed yp 4 establish 1} 
self in the machine tool specialty | ‘ 1 Cincinnati, Ohio 

I I Mirtz ect 1 « the 1 es ‘ 1 
Mic ! Souther! I l Cleve ohio, | be " 


1 ler the chief mecl lé et l | Ke ! with he 
quarts New Yo N. ¥ 

J. TD. Moone for the past two ve re ly ' re] 
ress tative of the f ik. Goo h Co \} or ohio ind fo 
erly member of the editorial taff of the AMERICAN MA 
CHINIST, has been placed charge of the conveyor and 
elevator-belt sale or inization of the (oodrich Compa 

ceedil » \ Bennett vho re ned to become i ist 





CHARLES A. SCHIEREN 


ness life was reached in 1864, when at the age of he di- 
verted his attention ‘f 1 tobacco to the equally prosaic but rt e of the 1 irer of the round pocket screw 
somewhat more useful commodit ] ther He then entered ‘ ver described on | “ ‘ oneo iven i tl 
as a clerk the belting factory of Vhilip Pasqu New Y c at Steel Castir ‘ rt hou have bee He & Ss 
City. 103! Chestnut St Philadelptl | 

The superior qualit of M Schieren’s business characte 
was already in evidence. When, a year or two late Mr. P 
quay died, the young man oungest of all the employee c 


is said—assumed charge of the establishment nd was re Woodward COX Pow ell Planer 


tained by the new control into which it passed Ile was 


siuntten. wel Reconsolidation 


however, content to remain long in a dependent l ] 

in 1868, with but t o emplovees at a capital of one or t o 

thousand dollars, he launched out into the leather-belting busi \ oaw rad ie ell Pl ‘ W est M h 

ness on his own ecount This was the seed from wt bed the Powell Macl e Fitehbur Mass., and will 

grrew the great house of Charles A. Schieren & Co. A sub- ul ture the Powell h ' atti peed planer former! 

stantial part of its success h bee! lue to Mr. Schiere I It | the latter compat tion to their regular stane 

inventions, including the “electric belt,” the “American joint- line of planet A. M. Powell who in previou oar 

leather link belt” and the “perforated electric belt.” tive the Woodward & Powell Planer Co. will be a ite 
The belting factory and commercial headquarters of the with the eal 

firm are at Cliff and Ferry St., New York, N. Y., in the histo 

“Swamp,” where the leather t le has been carried on tf m 

time immemo! ] The principal Schieren tannery, called the = ' 

“Dixie,” ts at Bristol, Tens Cincimnmati Metal Trades 
However extensive Mr. Schieren’ eputation a a belti 

manufacturer, his personalit ! been familiar to the 1 At the nnual ‘ ‘ Cincinnati branel 

est number of people through his prominence s a publ ‘ National Metal 7 ‘ \ held t the Cir t 

spirited citizen of Brooklyn and sa mayor of that cit re I ess Met! Clul I eve M ! i, the fol 

vious to its merger with New York lowing officers were electe M ~ rie if the Le ‘ 
Mr Schiere did not feel that devotion to his successful & Shipl M h e Tool Ce e-eleete pre lent tT. I I> n f 

business excused him from attention to ways and means for the Ame Tool We resident 4 J. Jone tre 

promoting the welfare of others. He found time to serve as urer ind R. W ] in ‘ t N I Ch ‘ Willia He 

trustee and director for a number of religious and benevo ! n nd Cc. H Fox vere lected membe of the executive 

lent societies, besides being prominent in the nagement of ommittee. TI eeches of the eve were ude by J. M 

banks, commercial bodies, and other organizations in Bre l M le Ser t ‘ he tior ! john W. O'L« 


and Manhattai c} ee 
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Prices--Materials and Supplies 


IUUALUATUUOOUOAULUSHUOUEEUAEUOEUOULOOUUOLUEEOOREEL RETOOL 




















Ht HNN { 
PIG IRON—Quotations were current as follows at the STANDARD MACHINERY STEEL — Rounds and squares 
points and times indicated are quoted at the following net prices in 100-lb. lots, New 
Mar. 12, Feb. 11, Mar. 14, York: 
1915 1915 1914 Diameter, Diameter, Diameter, 
No. 2 Southern Foundry, Birmingham $9.50 $ 9.50 $11.00 In Per 100 Lb In Per 100 Lb In Per 100 Lb 
Jo. 2X Northern Foundry, New York. 14.25 14.25 14 50 i $4.10 : $2.60 15 $3.00 
No. 2 Northern Foundry, Chicago 13.00 13 00 * 14.25 4 3 60 3s 2 60 5h 3°10 
Bessemer, Pittsburgh 14 oo 14 5 14 90 vs 3.00 3h 2.75 2} 3.35 
Basic, Pittsburgh 13.45 13.45 14.15 i 2 80 33 2 85 6} 360 
’ : ' i " 2.70 1} 2.90 6} 3.85 
MISCELLANEOUS METALS—NEW YORK 
Mar. 12, Feb. 11, Mar. 14, _ MONEL_ METAL—The following prices are net per Ib. 
> 1915 1915 1914 for hot rolled rounds and flats. For prices of square and 
_ Cents per pound — hexagonal bars add two cents per lb. to the corresponding 
Copper, electrolytic (carload lots) 14.87} 14.87} 14.37} size of the rounds (Mill lengths, 8 to 14 ft.) 
lin $5.00 35.874 37.80 ve c ae 
Lead 3 05 3.80 1.00 HOT ROLLED ROUNDS 
Spelter 11 50 8 50 6.35 —_———————Cents per Pound—— . 
Copper sheets, base 19 75 19.75 21.00 10,000 Lb. 2000 Lb. 500 Lb Less than 
Copper wire (carload lots) 16 50 15.50 15.50 Size, In and Over and Over’ and Over 500 Lb 
Brass rods, base 16 25 16.50 14 25 2 to $ 94.75 95.75 26.25 97 25 
Brass pipe, base 9 00 17 50) 19 00 } to iT 4 00 25 55 25 75 26 75 
trnss sheets 16 25 16.75 14.50 128 to 2 25 00) 2% 25 26.75 97 75 
~ = or 16 -% - P| « e 
Solder 4 and } (ease lots) ‘ 31.25 24.50 25.00 245 to 4 2%. 75 27.25 27.50 28 50 
STEEL SHEETS FROM JOBBERS WAREHOUSE, NEW YORK HOT ROLLED FLATS 
Mar. 12, Feb. 11 Mer. 34, Width in Inches————— 
1915 191s 1914 Thickness, In Stol 1} to 2} 2i to vb 
Cents per pound mene h to 3s 29.00 28 00 
No. 28 Black 2.60 2.60 2.70 tol 28.00 27.00 26 00 
No, 26 Black 2.50 2.50) 2.60 If; to 2 26.00 25.60 
Nos. 22 and 24 Black.. 2.45 2.45 2.59 
Nos. 18 and 20 Black 2.40 2.40 =.) SWEDISH (Norway) IRON—The price to consumers is 
No. 16 Black 2.35 p. obed 4 15 slightly higher at $3.25 base New York. In small lots the 
No. 14 Black <.20 “60 = “ price is unchanged at $3.75 to $4 Importers report no diffi- 
No. 12 Black 2.20 2 20) 2. St culty in securing supplies from the other side, 
No. 28 Galvanized +00 3.65 3.70 
No. 26 Galvanized 3.75 . 3 3.40) MACHINE BOLTS — These are quoted to consumers at 
No. 24 Galvanized 3.00 5.20 >- eo 60% off the list price, but in the case of steady customers 
. cm awe & and large orders, generous concessions are made. The fol- 
STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK lowing are net prices per 100: 
Mar. 12, | Feb. 11, | Mar. 14, - —_—— Diameter —_—_——- 
1915 | 1915 1914 Length } i } 1 in 
—_ Cents per pound -—-— 1} in $0 68 $0.80 $2.08 $3.08 $4.20 $6.01 
Steel angles base 1.85 1.85 1.95 2 in 0.71 O85 2.24 3.30 1.48 6.40 
Steel T's base 1.90 1.90 2.10 2} in 0.74 0.89 2.38 3.52 1.76 6.76 
Machinery steel (bessemer). 1.80 1.80 1.90 0.77 0 4 2.54 3.74 5.04 7.12 
Lj OSI 0 99 2 69 ; O8 5.32 7.48 
MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil in 
lots of less than 100 Ib. 25% off is quoted on lots of 100 Ib. o1 WELDING WIRE—During the week there has been no 
more while generous discounts are allowed on large orders. change in the market, prices being quoted as follows 
Cents per 
IRON WIRE—tThe following prices are net per Ib. in 100 Il Pound 
lots or more from jobber’s warehouse, New York : “s 
" = and 0.07 
Birminghan No. 8, and No 10 0.07 
Wire G 1O0O Lb B.W.G 100 Lb B.W.oG 1Oo Lb ly 0.085 
No. 12 0.09 
»to O ; Ow 17 1w 3 i oo 0.095 
Ww 11 , 30 IS 1 so 23 6.00 No 14 and 0.10 
2 2 45 19 >. 70 a4 7.20 No. 18 0.16 
I8tol4 , 75 20) 6.00 25 7.50 Ny ey, 0.20 
Isto 16 1 vo A | 6.30 1) eS Seay ed eee Ne ee ge ge ee eR a ee las 
oon ’ — : SEAMLESS DRAWN TUBING (Iron Pipe Sizes) The fol- 
STANDARD PIPE rhe high price of speiter has resulted lowing prices are uoted from jobbers warehouse, New York, 
in much higher prices for galvanized pipe Revised discounts in cents per pound 
ure as follows 
BI Gals ed Diameter Cent Diameter Cents 
Ir Brass Copp Ir Brass Copper 
}- to 2-in. steel, butt welded SI a2 * iy 0 a ai — 
4- to Gein, steel. lap welded St) 7 19.00 22.0 19. 50 22.0 
7- to 12-in, steel, lap welded 77 tii} 19. Ol 22.0) 1 200.00 23.5 
1} 19 00 22 () 14 21.00 94.5 
\t these discounts, the net prices of pipe in cents per foot, ! 19 00 > 5 2»? 00 255 
n large lots, at Pittsbureh are as follows 2 19 00 29 () 6 25 00 98 5 
Cents Cents 1 1) 22 .0 7 27.00 30 5 
> ( »~) x 2 
Diam- Galvan- Diam- Galvan- 4 19.00 -- 0 “ <3 00 ve 9 
ter Blacl ized eter Black ized . , eww over . on . . , 
- “fe o on 50 2-in ~ +s 11.15 COLD DRAWN STEEL TUBING—The following prices are 
fin. > 40) 20 214-in 12.20 18.60 net pe t. in cents from jobber’s warehouse New York. 
114 -in 160 7.00 8-in 16.10 24.20 Thickness of Outsid Diameter in Inches 
! > ) - Boel 3 ) : 7 
l in 0 S.41 f-in 22.90 1.50 Wall BW.G i j 1 1} d 
; 29 6.75 6.75 6.75 7 = 8.68 9.35 10.26 12.42 
CHEMICALS Sal soda in lots of 20 bbl. sells at 60¢e per IS 7 02 7 92 7 09 9 25 11 21 12 32 13.50 16.00 
100 Ib... in lots of less the price is proportionately higher 16 g 2 9 2 Te 11.8 13.44 15.12 17.16 20.09 
Caustic soda is quoted at 3c. per lb. Cyanide mixture in lots of 13 12.32 12.32 12.32 14.58 17.16 2000 22 54 27.73 
50 Ib. is quoted t 1%¢c. per Ib 11 16.83 20.09 23-52 ”; 79 29 QF 
COLD-DRAWN STEEL SHAFTING—To consumers lots of DRILL ROD—This sells to consumers at the following dis- 
fair size are sold at a discount of 55 from list At this dis- counts Third grade, 65 off; second grade, 40 off, and first &® 
count the net prices per foot are as follows: %-in., 3.73¢.; 1-in., grade, 25% off 
6 ~“S 2 oe i, cin 123 Fe Bai 
Gar 1%4-in., 10-4ce.; L%-in., 12.50c.; Lig-in., | 13.5 1% -in., At these discounts the net prices are as follows: i 
15.90 1%, -in 18.20c.; 1%-in., 20.50¢e 2-in., 24.20¢ 
on ES TS on . ROUND POLISHED DRILL ROD 
POOL STEEL—(Third Grade)—Rounds, squares and octa H ah R “ . 
xwons are quoted at the following net prices per pound, in Prices in Cents per Pound = 
lots of 100 Ib. jobber’s warehouse, New York (5 to 2 in. First Second Third 
base) Size, I Grade Grace Grack 
$2 to 14 ir 37.50 30.00 17.50 
Size, In Cents per Lb Si Ir Cents per Lb 3 ‘in 11 25 22 «\) 19 25 
a 30 00 5. 14.00 eto hi 15.00 36.00 21.00 
is 22.00 : 13.00 0.178 to 0.4218 56.25 15.00 26.25 
r 17.00 3 13.00 0.125 0. 270 62.25 19.80 29 05 
F 15.00 12.50 1). 20° 120 67 50 54.00 31.50 
> 
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Making the 18-lb. British Shrapnel--! 
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SYNOPsIs Tle re Ls a comple le ¢ rposition OF the 
manufacture of the 18-lb. British shrapnel, Rach 
ope ration (UNC ribe d in de fail, ine luding the tooling, 
chucking, gaging, and product ion time. The ma- 


chine tools used are the stan lard fupes commonly 
Ji . 


found wn 


division oT Ope rations maintained mahes thew de 


SCT] fion a hasve One, 
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multaneously 


~ j 
very machtie SHOp, and Lhe extreme SUD- 





In time of peace, if you were to approach a manufa 
turer with the proposition that he completely side-track 
his regular product and begin at once to make something 
that he has never seen and seldom heard of, you would, in 


nine cases out of ten, be answered by an emphatic “Im- 


a shell comn 








possible.” In spite of the well deserved reputation of the 
American manufacturer for ingenuity and adaptability, 


formidable obstacles would pass in mental review. 


would see the short time allowed for the complete trans 
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formation of his established line; the new product, held 
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hig. 1. THe 18-Ls. Brrrish Suet, From Roveu FINISHED STATI 











Fic. 2. Curring Orr ann REAMING 


at every operation to strict limits of ac uracy 5 the need of 
a newborn organization, with past training and prece 


dent forgotten, retaining only its inherent skill. It would 


require a stronger stimulus than that ordinarily of 


Ih times oO! peace to tempt him to take the risk 


A survey of what Canadian manufacturers hav 


W rie | | } Us | 
il ate \\ ‘ tl ao 
or W ite “ wie its 
brit vl most sl 
itbreak ¢ Lies Che G 
’ ‘ | Tilt § 
ells req to ( l ld 
s absolut rec ! that Ca 
te The! Lo e to thi 
matter was put into the hands « 
, ol i] oO ils and th 
] 
re ¢ ( " } mne sho 
hha Canada are 1 
| «4 ") Tin 
if t wut pre Mis CX 
! ( tik ree 
| » w . an ( ust 
. vay | 
< vil i] 
‘ . { ! nh 
] 
x | ‘ il 
\\ | (, tl 
~ 
DOM OF Til 
Is-1’ \ 
e Tens ‘ } m «cn 
t Fi } il itl 
‘ ‘ ‘ wnds toa 
ep of f econded 
i ‘ (| mete () 
= mrelera ‘ on 1 manuta 
} oO} 0 ( Within 
achine tool nd large enough 




















to offer to deliver a certain number of shells per week, 
conformity with the distribution of work made by the 
Canadian Shell Committee. It should be mentioned 


that it is one of the few shops that has not delivered 
slightly under the rated quota, which, in this case, started 


ith 2000 shells per weel and gradually in reased until 
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the steel case containing the lead 


hich are credited with so much destructiveness on t 
eld of battle. These are shipped to England at present 
ithout the brass cartridge cases containing the impellu 
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owder chares or the fuse which revulates the 


osion after the shell leaves the gun. The bursting charg 
s not added to the s 1] until t Ss been Te Wed © Thre 
thr ‘ { tis complete] el 
eddec l ~ " et ly ives Thre t; 

CHANGING PromM MILLERS ‘ro Discarpep LATITES 


Miss] 


iscs 


MACHINIST 


drills, chipping 


Thi 


to the adoption ot 


hammers, air compressors, and mining 
this led 
a large number of millers, especially 


toachines, requirements ol kind ot work 
“Gr Taare 

during the last two or three years, during which time 
a large amount of work was transferred from turret lathes 
fact, at 


engine and 


the time the war 
turret 


to machines of this type. In 


number of lathes 


broke out, a were 


standing idle, many of them on the company’s “for-sale” 
list, to be disposed of when opportunity offered. 

The 
standing idle and the discarded lathes take a 
the 


Today one observes an exactly opposite condition. 
millers are 
foreground of the 


slirapnel is essentially a turning propo 


prominent place nl activity, hor 
nahbulacture © 
sItlon, 


RECONSTRUCTED ENGINE LATILES 


\ it ah 


SSlOLL O| 


thr 
a first-class toolroom. The tooling-up for a 


tave which this plant already had was 


proposition that runs into hundreds of thousands of pieces 


is Vitally important, for every cent nipped off of an op 
erat means a thousand dollars or more. As a result of 
this, one finds many reconstructed engine lathes fairl 


well disguised by the addition of special chucks, revolving 














Borine on THE Friar Turret 











Wavi 1 P.& J. Avromatic 


PRODUCING THI 


ON 


tool the Gisholt 
But 


© original machines, as a general utility tool, had a 


irrets, or square-turret posts of 


i 
rs would hardiy 


type. 


‘heir build recognize them. wher 


] 


ble average oft LO to DO per cent, ¢ ficiency, the recon 


structed machines with their specialized attachments prob 


ly figures nearer to 80 or 90 per cent., from a viewpoint 
y I | 


doit Yr what the \ have be a designed to do. Even thi 


nddition of a square-turret tool post to an engine lathe, 1! 


the same tools are used over and over again 


thi 


where 


its down loss of time very noticeably, 


Sequence, 
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Fie..9. “TABLE FoR THE SECOND Suop INsprecrion 


Here one finds an illustration of good work done on old process. The details of 1 ne arbor are Own ol} 
tools. Possibly the most important part of the entire the second operation sheet. a { it ( { UUrDpo 
shell, as far as the limit of accuracy is concerned, is the may be Judged by the fact that x it CD 
thickness of wall directly behind the thread seat at the and with a lh, . eed is ti lh « | } mn 
nose end. While other dimensions have Heh and low lim- ol TO ft 


its. this particular one is marked simply 





by the exact dimension . and the s rerhte 


est deviation shown by the inspector’s 


t 


micrometer from this dimension, causes 


the re jo tion of the shell. One of the 





machines used for performing the oper- 








ations on this part is an old turret lathe 








vi the reputation 


so Inaccurate that it h: 
of not being able to hold a size within 





@eaQ 


Fc 


one-eighth inch of any given dimension, 


B A. Des L 
| en ~ — ‘ M 
—— is + 
i | 
HH J 


























a 
But when equipped with a positive tur- 
ret-locking device and a cam which con- 
trolled the movement of the cutting : 
Kia. 10. GAGES FOR THE SECOND Siorp TNspreerios 
tools, the machine was able to live down 
its former bad reputation and is today producing wot The external « of t 1] ley ono 
fully up to the exacting requirements. tion. Various types used for 4 
Various KINbs or Citucks purpose. The hinged wi o wa 
One of the first considerations, and a very Important ee os ae pus 8 , ' rom 
one, is the method of chucking the shell. The require- MCOTY, OS GugNt Varate n the diameter of the she 
ments are firm gripping and complete and rapid. sell 
centering. The internal chuck used for the second opera 
tion presents the most diflicult problem. With a restricted 
space in which to act, and its dimensions limited by the 
inside of the rough shell. it has nevertheless to withstar d 
the most severe cutting strain of any during the whole 
we ¥ 





























Fig. 11. Turnina anp Borine THe Nose Arrer Tet ie, 
TREATMENT 


2. Tyre or Treck Boy Usep ror Siop 
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OPERATION 1 LAY OUT. CUT OF] \* KA ieee! | ture ind Tools Expanding mandrel, A; special 
1 { ( off on rivin dog, E, Cutting tools For rough-turnins 
‘ tore \ boldly, Bl for finish-turning body, .B2 for torming 





" ‘ ! | el ast ! 
- ( — j ‘ Limit ! ie vr diameter, € (yiaare for settings 
‘ bu ‘ o ‘ ) 
‘ Ni 1 el on al t nelrel belore shell 
, { ‘ ‘ ! 1), D 
rie 
ol | o ane chine ithe one Operator ix Tbe 
te Tr ! 
in 
rel t | 
OVERATIO POUGH-TURN BODY AND TUI , ‘ ‘ curacy of finish of the body at this tage i 
lachine U's ‘ holt 1 « ' te { turer ‘ ccount of future chuckin in special chuck 
tool-post lhteference—See halftone, Fi . 
0540" 3 7880" 
rvo/o B < 90002 
k _—_ | A "i 
A | ‘ A " 


} \ 


‘ * T ] 
. Pan’s) ® 7? ? ° 
“Oey nO J So) tN o Rad | G 
) 9S) 4 by F 
} .\ \ ad 
} L 4 
LJ 
y y « 3 290"> 
' Y A oe 
i ( 3786"> 
Ms | pp \ 
IA Gi » 4 
45 a | 


{ 
ry b 
COPECO RE ATIOON iH-FAC TH BAS] 1) ao] lil | re ned Too Split collet chuetl vith internal 
\I | | ‘ 4) l ‘ rhor, o\ tend head tor upporting the collet 
rehine ed it verthe irre he 
wecial Fixture 1 Too ( ilar , eh  # anes ‘na B plit dapter bushing, to make up for taper 
, \ \ end of hell, © Cutting tools: For finish-facing base, 
10 he 
| , { ‘ ‘ 11 for f turning base, ID for rounding cornet 
iil | | ‘ or ‘ n oo 
correct 1 oO ec ‘ } ‘ iW } 1) 
l’roe etior ror one " Lehi ‘ ‘ One operator he ( ‘ Le t ip Lere for base diameter, E radius wae 
per 1 ) I distance bioct for settings Pacinge eut trom internal 
{ t< ‘ } { a tunes rbot (j 


OPERATION 4 kMINISH-FACKE END, FINISH-TURN BASE roductlo From one machine and one operator, 10 per hou 
AND MAKE RADIUS ON BASE EDGE te—-The completion of the base end at this oper 
\J hing Used 16-in turret latl ind ef iy thre ! rite one operation or thie erinder 


‘ l turret tool-post Referene Se ilftone Fig 
ju } 
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even within permissible limits o racy, CU © the i 
iderable ditferes ¢ ] mld uy mowe Spolit-cotlet chuet ( 
as shown in operations 4, 21 and 27, have’ prove 
— | Lp ( ‘ ~ » o 
nore Satisfactory Ihe latest nprovement is to equip 
=f eral ol he = clue Ks wit! dra ! collets Operates ) | ‘ | ] q pritit 
compressed-air pistons, which elfect i editable econon turn en ‘ ‘ wnta 
4 1 , } } } ’ 
it the time of chu It will ot that | ‘ P strat 
all cases the }y al chuet Ss CQULppes wit i ‘ ! ~ l 
7 , 
ae i | 
“ Y 
Xr / : | 
~ a ‘ 
( “ZF ™* 
i 
eal = A 
“4 ] . < > 
“ } . 
a” y ‘ : 
ce? ~ } se - re 
8 Ww ¥ 7% 
9 
: 
» 4 ‘ < ” 
AS ' 
~e 
Sat . “4 
b=) A < 34 xy J 
€ vf 
() OND i. Nenana } j 
| —J m3 y , 
4 
‘ 4 
3° 1 
” 4 | 
Soe ns 
ia . ; | 
2 } i 
, ime ) . 
c J 4 ' - 
“ 2.330 x 
W/O i i 
we . , : 
a) 
TOOL Bi TOOL 82 P 
" | anc 
1F 3 
oe —_ 
& . 845 > 
\ ¢ \ he, B 
, ! E F 
y  - \ | ) 
rf a2 } | 
\ y 
\ . , 
pee tee | ae | ’ | 
YY . 
54: 
“_ ss L/ Cc 
TOOL 83 . . 
’ " . 4 
. : " ; 
7 Ol B¢ 2 : D j 
‘) ial \ id I 4 ‘ 
. First Shop I ti« Ihe ‘ r | Bl 
base diat ter radiu oO j } 
ilar to those t ope tio I ‘ I I for 
j ii1so t pe oO the hel t} ! t ] Ihe 
bei put thro n lots of t rl { ‘ f pm 
Up to th point the vario oO were tir ( ) ets 
bs ] mnt 1 rh nsidse the hell At tl 1) } p no 
] i r ittention i I j to detect ! fl \ } 
pec y at the base of the sl o that rther re one ‘ 10 per he 
wil not be put on defective cas¢ ‘ : etin 
l’roductior Sixt er hour per ' ; ' ‘ 


OPERATION ¢ BORE POWDER-POCKET AND DISK by A 
ROUGH-TURN AND FACE NOSE END 


\ ‘ 


ed } “ hu il 
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utting as many operations as possible upon one ma- 
cl ‘ others, in reducing each operation to its lowest 


The ( 


‘'anadian Ingersoll Rand management advo- 


ates the latter. It produces several arguments in favor 
plan. in addition to the final proof of a remark- 
ily low total-production time. 


} 
PHELULTLIT PD 


operations, vou multiply trouble,” 


Sanyster, plant superintendent. “You have more 


trouble in making an expert operator out of a green hand, 
and the delay is more sertous In case anything goes wrong. 
la ll in all, the flexibility and freedom from. seri- 
ous delays acecompanvil fit subdivision of operation 
more than make up for the sti ht extra cost of handline 
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responding gages at each machine for each inspected op- 
eration. Since there are over 40 inspections on a shell, the 
The Ingersoll-Rand 


Co. placed their initial order for gages with a New Eng- 


rave question is quite a serious one, 


land concern, which was aiready up to its neck in similar 
orders, and the delivery of these gages, which were neces- 
sary before manufacture could be started, was delayed 
for several weeks. 

Most of the 


gages are of the “snap” type, having maxi- 


mum and minimum measuring surfaces on the same gage. 


One of the most ingenious is shown in operation 8 at B. 
This is used to measure the depth of the powder pocket. 


The inner gaging spindle slides within the outer reference 


pieces from one machine to another.” It may be possible — sleeve, and is provided with a notch milled at its upper 
that 1 simplification of Operations has something to do — end, with two surfaces, one plus and one minus. The in- 
with the quis with which this organization has taken spector, by grasping the outer sleeve and placing his 
Y ( i we I 1 <rmple and thumb o1 notch, can read feel the register of mani 
. J. , Pusher | } i ’ 
An : Bloch . 
d — 

r ; D »\ 

= 3100"), C3 1 \ CoH 

3/10 wf 8) — \ = 

- +4 } | 
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Doveta | 7 3 : S 
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t 1 Anqu/ar Ou'ck | 1 | } | \ Ss SS 
| fl oy a 
| ot ae f b \ | | " | ™) 
y cf | \ | " 
¥ — | wa if } QL pa 
? | | | }—~ | 
> L i| | UF 
| ss U s ‘ "DT | 
Veared three rev F wen ; | 
&r ™ to one of spindle 7 ca age 
| '% _ . ie : j 7 j 7 sf A 
‘ | \ \ held against ca L 
it ( 
| - ; : tt. ‘) K PUA. Zo a Bees 
Single-throw ; Fai 7;-W 
ee spel oat —_—— — 4 0020k a ee 
0 ») C3 y 0, 00L C2 Ce be eed , i <n OOH «:O0C7'R |\ 
. = ( 750 WI), 
C0 7. o900f90lr | 
OPMRATION CT 1 ( SS AND MAKI WAVES rae Limit bottom <« D: limi 
sSnap-Lawe for lia eter o op of w > I temiy 
Min : . . . hine for height and form of wave K li t i for dais 
> | ture | Srv il ff bor for tance of recess from base, G limit gage for width of 
linameter \ ' itt ed to f eplate l recess, H: minimum limit gage for undercut, J 
Cuttin too I oughin rece (carried on cross- ’roduction Krom one machine and one operator, 10 per hour 
le), Cl ol ‘ it vave (carried on cross-slide), Note Method of cutting the three-wave cam on engine lathe 
( for indereutting recess (carried on  cross-slide hown at K Waves and recess, shown fuli size at L 
i i i by arm on turret), C3 Reference See halftone, Fig S 
definite task to accomplish. an | his work presehts a prob- mum and minimum surfaces with the outer sleeve and pel 
( his not made dithcult of solution by containing form his Inspection without the necessity of looking at thy 
» many variable nknown quantities va 
| 
; : . ’ as 4] 
Another well designed device indicates ne thickness o 
IELAY AT TH START : 
the base © th shell, It is shown at a operation a) 
\ Our made in this new line of work nd consists of a surface plate, a mandrel for holding th 
( e¢ short space of time at shell and a maximum and minimum gage fastened into 
) io he Canada nuiacturers considerable CuvV\ has which slides Upon the surface plate. 
thoueh unavoidable delav was occasioned 1 The transportation system already in use in this plant 
rit The rst Cl 7) a is, Shel] ! 1! fneture is Wis well adapted fo care for the me \\ line Ol work. Trans 
trictl linit-cae oposition, and to vo about it prop fer trucks with removable platforms had been used for 
requires, In addition to the master set of gages used some time and it was but a small task to construct spe- 


erence Purposes, a ecTION Gages and cor 


cial platforms for shells: some of these are indicated in 
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OPERATION 
For tl 
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diameter 
diameter 
bottom, G 


width, 
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OPERATION 12 SANDRBLAST BASE END AND RECESS Special Fixtures and Tools—Hinged and collet chucks, same 
Not I sandblast h been found most satisfactory to re- as operations 4 and 6 (hinged chuck shown at A) 
nove the scale due to heat treatment nose turning and boring cam, B Cutting tools: Out- 
»luction—One apparatus and one operator, 60 per hour side turning and facing tool, C1; boring tool for rough- 
OPERATION 14 RETAP NOSE ing cron —— in nose, C2: boring tool cor boring oo 
Machi d—Radial drillin SR ES rete bs — ( A arg for thread seat, C4; collapsible 
. . p for tapping threac I Ss C5 
Fixtures and Tools Vise for holdi she \ uM . , — 
| vawe for thread CGages—Gage for wall thickness, D: gage for wall thicknes 
etic me operator and one machine Ue oul FE; length gage, F; profile template for nose, H; lim 
ou other view of the type of snap-gage for large end, I; gage for length of thread 
tone o 5 seat, G 
MERATION 13 TURN, BORE, FACI AND TAP NOSE END i’roductior From ons machine ind one operator, betweer 
Machine | dl Turret lathes and enewine thes witl five nd six per hour 
provised turrets Reference See halftone Fig. 11 
Fig. 12.) Each box holds 60 shells, one-half of the common — shell when fired to change its shape while in the gun. 
unit lot-number of 120. The portable vises, shown in There are enormous strains imposed at this time, and if 
| re, 5. were anotle r convenlence which enabled the re- the mate rial In the shell is of low elas ic limit or too duc- 


arrangement to be made without difficulty. For a num- 
er of vears fixed work benches have been unknown in 
Tiils plant. Portable vises with cast-iron stands are used 


with portable work tables, thus securing 


lt 


it ina plant arranged for purposes 


i connection 


ereat flexibility in the assembling departments. is 


also rather peculiar thi 


entirely different from shell making, it was unnecessary 
lo change the location of anv of the machine tools, and 
that at the same time thr process should be so remark- 
ably free from “back-trackim 


The arrangement of the shop inspections is made with 


! 


the idea of catching defectives in time to prevent wm 
necessary labor loss. The first inspection, operation 5, 
is made to come before thi hells are bored, so that any 
defects or pry which would condemn the shell may be 
liscovered at this time. Shells which ha the least sign 
f defect at the base end are immediately rejected, since 
a flaw at this point might be the means of igniting the 
bursting charge in the shell at the time that the exploding 
harge in the cartridge case is d 

Heat treatment is one of the most critical operations 
on the shell and must be given careful handling. The 


insistence upon this point is due to the tendency of a 


tile, it is likely to expand and grip the bore of the gun, 
causing an ¢ Xplosion. 
The mutfile type of furnace has been adopted for heat 


treating the shells as being more convenient than the ordi- 


nary heating furnace, which necessitates a higher lift in 
Placing and removing the shrapnel. It must be stated, 
however, that the cast-iron pots which are used in the 


muflles at present are not altogether satisfactory, since 


they burn out quite frequently. Steps are now being 


taken to design furnaces of the same general type but con 
structed entirely of firebrick. Electrical pyrometers are 


used to indicate and control the temperatures. 


rm 
The 


operation than most people imagine. 


‘hottling,” or closing-in, of the shell is a simpler 
The 


shell is heated to a dull red heat in a lead pot. 


nose end of the 
At this 
temperature, very little force is required to close up the 
nose end, and it has been done on almost every concelv- 
able kind of 


not 


a machine from tire unsetters to bulldozers, 


excluding steam hammers and punch-presses. At 


this plant, a reconstructed mine-drill sharpener is used for 
the purpose, and the bottling die is water-cooled so that 
the shell will drop out without sticking. 
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Some Jigs for Making Circular Rib- 
IAnitting Machinery 


EDITORIAL CORRESPONDENCI 





tened locking screws 
SY NOPSIS—W mak 





Li shy wh sSCTeWs throu: th COVE 
en Mat e tawe-up star are tightened on the casting t t securely, 
ards. the oles. first. drill are used / S) lhe following holes are di \ it B. two l, 
sequent operations of milli Ind ta ind l t ¢ and o1 n., one %.-In,. and two ly in. at 
jig used for yarn rack locates the casting | the end D. A 5¢-in. hole is also spot-drilled and reame 
liweo SCTCITS placed la fornv a Ng surrace oy Is ‘ if Kk. The tonl« . en cl ou 1] 
WS / Is a surtace against } ne of the boss Hos , thre | ‘ ‘ int rr ry ty 
is la 7 e auto atre f ¢ Mi Is wachHIn ive thy tools ix t Le 
y milling the feet first, locatir castit The operation t standar 
| surface and wea i j . / yacr ‘ } ~ Wl hh | os I \ | I low ite | 
) f a V-surfa re } ‘ ! nh whieh [Is to cnn hn the ¢ 
. { Che screw P is t ter of the « 
vy. thus forcen t toa to |e oO 4 
Some of the jigs used by the \ an Manufacturn site sick The V-clamp ¢ ter over the cast 
Co., Norristown, Penn., when manufacturing circular rib Vy { thy 


























Fic. 2. Dritt Jig ror TAKE-UP STANDARDS hig. 3. MInLIne TUR 


TAKE-UP STANDARDS 


























Fig. 4. Tappine FIixrt 


RE FOR STANDARDS Rig. 5. Drite Jig ror Yarn Rack 
nitting machinery are here shown. These tools are of — holding the part secure! hi end mill £2, oper 

recent design and manufacture, yet have been given sufli- ating at 122 rp.m. with a feed of 0.025 ver revol 

cient trial to prove their quality. y wrforms the milling operation, the fixture bei 
When machining the take-up standards, Fig. 1, the located by tongues and held dow ith bolts on the 

first operation is drilling the holes and centering the hine table in the usual man 

ends. The jig used is shown tn Kies, 2 and 2-A, The One end of the cas weand the faces are then machine 

rough casting ts located against fixed pins, spring pi na lathe, which tun { enters formed in the fir 

heing also brought to bear against it to resist stress eration 

The three swinging covers A are fastened by the flat l ting next te 


fixture shown 
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Figs. | | | A, I ocated in a Lroove | whic 


the turned end and by two pins which set into the 
drilled at B in the first operation. The 


by the knurled screw-plug C 


an eing | 


locating 
his h 


are operated \ 


them into the casting, 


holes at 
which 


keeping it in alignment. 

Two 14-in. D 
thread, after the 
ixture and placed vertically. 


are tapped a 7 -in. U, 


Is removed 


casting 
Two 14-in. holes are 


tapped a #y-in. U. S. S. thread. 


When drilling yarn racks, the jig shown in 


PTC 


pins at B 7 


irom 
» thi 
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h fits feed of revolution, rforms the machinin 


holes 


0.051 


in. per 


yes 
operation, 


shown 


Figs 


is located by 


= 1s in 


jig used for drilling the can 
\. 

setscrews placed to forma V-surface. T 
S. the 


The ( 


S two 


forces and The under side of the boss A 
he under side of 
the knurled 


TY 


when tighten 


=. boss B rests on a height pin, wl 


screw 
dD 


Lorces 


rorces the casting hi pDositiol we cover 


s dropped over the casting al dl. 


the prec nto 


Two )4-in. | s are drilled through the bushing 

















Fig. 7. Minuine FIXtTure ror AUTOMATI 


roug! 
V-surface. Q)ne of the | 


5-A used. The 


screws placed to 


the castin 


and Is 


iorm a 


Is placed avi 


o! Linst these screws, a tha 
A is fastened down by means of the thumb-nut 3. 
two knurled screws C are then tightened on thi 
thus holding it securely. 


Four No. 27 holes are drilled throu the bushi 





CAMS 


Jig AUTOMATIC C 


Dirt 


PO \Ms 


Two The ceastil is ther removed and the two oles are tapi 
ends a »:-in. U. S. S. thread. 
It will be noticed that the screw /# is made with a 


swinging the clamp under this, the 


By F 


piece, jig cover may be qui kly placed in position, 


Overations om Auto Parts 


and a 1%4-in. hole is spot-drilled a ream EE. 
will be noticed that the bushines at )) are made to ext by Minrron Monnot 
below the cover casting so that the drill will b \ ul er of operations used at the Studebaker factor 
nearer the work and thus prevent any misalignment wn in the ompal istrations, the time 
the holes. on to a ct Mirts i viven in each cast 
When making the automat welt cams, Fig. 6, ( miplete asser ‘ ix-cylinder Studebaker 
first operation is milling the ends the arms. This le consumes 110 minutes of one man’s time 
}M rformed in the fixture show! | s. 7a -.e | 7 ol the motor t , ittn 1? cap 
rough casti wld ont }) ‘4% V-bh Band \ ! cups, tie ! r the water motor, the tuly 
height pin ¢ The leaf spring /) forces the casting ba ! ts for the clectrh iby the | tion col, the 
against the rear wall of t ixth The cover / is rburetor, and the | fill While the engine ts 
swung over and ld with the t / | out nol | art { car are being as 
of the cover is made with a . \ wars avalust . dow t Ves embler’s hands it is 
the casti A pin G,w iso ont mart 0 \ SON 
it down tn the fixture. () Ol | crest Ta it weTure Is show 
The 214-in. cutter //, operating at 101 rpm. with asin Fig. 1. Chis coi = of the st operation on the fly 
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wheel of a four-cylinder motor. It has a 4-in. face and In Fig. 6 is shown two of six machines operated by one 


is 18 in. in diameter. It is clamped against the faceplate man to chamfer both edges of the transmission-gear teeth. 
by the three bars A and nuts which screw on the studs B.A straddle-milling cutter chamfers two teeth at one time 


The face of the rim rests against the pins C, six of which The machine in the foreground is chamfering 13-tooth 


ire located around the faceplate. SIX pairs of pins, like 
those shown at D, touch the inside diameter of the rim is chamfering 21-tooth gears at the rate of 20 per hour. 
The cutter does not leave any burr on the teeth and hence 


gears at the rate of 34 per hour, while the one to the left 


and center the flywheel on the faceplate. After being 
clamped in position a 4-in. hole is bored in the center of 
the flywheel. This is counterbored to a diameter of 5! 
in., and the face around the counterbore is machined fat 
enough back to clear the flange on the crankshaft. One 
Nan operates three of these machines, and each machine 
performs this first operation on six flywheels every hour. 

The second operation on the flywheel is performed on 
a Potter & Johnston 614x16-in. automatic lathe. In Fig. 
2 this is shown as the cuts are nearly finished.  lHere 
the outside diameter is being turned by the tool, which is 
clamped at A in the special arm attached to the turret. 
At the same time the tools held in the tool holders B and 
C are straddle-facine the sides of the rim. 

In Fig. 3 is shown how the inside diameter of the fly- 
wheel is machined by the tool A. The machine is timed 
so that the tool # will turn three-quarters of the outsick 
diameter while the inside diameter is being machined. 

While the balance of the outside diameter is being 
turned, the cutters in the tool holders ( and J) are brought 
into use to straddle-face the rim. The flywheels are fin- 











ished in this machine at the rate of five per hour. 
Another interesting operation is that of machining Fie. 7 Parr or tue PrysicaL Testing Room 





- 
* 








Khia. 4. Curring Teeru Fic. 5. Hospsing TRANSMISSION GEARS Kia. 6. CHAMFERING GEARS 


the sprocket wheel that is attached to the engine for they are ready to be assembled and put into use when 


the self-starter connection. This sprocket is punched from — they leave the machines. 
14-in. sheet-steel stock and has a pitch diameter of 914 One part of the physical testing room is shown in Pig. 
in. The punching is done so accurately that no burr is 7. In the foreground, at A, is an Olsen machine which 
left on the blank. The center hole is then bored and — records any torsional strain that may be put upon the 


reamed. After that 13 blanks are clamped on the arbor tested specimen, At B is an Olsen tensile- and com- 


A of the gear cutter shown in Fig. 4. A single-tooth —pression-testing machine with an automatic registering 
cutter then cuts the 10 teeth on the sprockets. An aver- and recording chart. Back of this, at (, is a special ma- 
iwe of 50 sprockets are machined per hour. When the chine for testing the amount of load a bearing will carry 


-prockets leave this machine both edges of the teeth are and its wear under a given load. 


hour, handling eacl An Olsen sprine-testing machine is located near the 


chamfered at the rate of 50 per 
This machine will take a complete leaf spring 


Sp ro ket individually. door, at D. 
which is which is ready to go into the automobile and show the 


A Bilegram gear-cutter is shown in Fie. 5, 
will carry for each inch that it is 


using a hob to machine the teeth on transmission gears. number of pounds it 
Here the flywheel A is attached to the shaft on which deflected. The spring can also be given rapidly repeated 
the hob revolves. This prevents chatter and makes a deflections for any distance up to 6 in. and each deflection 
much smoother cut than was obtained before the flywheel — will be recorded on a counter. A reading can be taken at 


was attached. It also enables inereased speed. any time for the amount of wear. 
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Heat Treatment of Low-Carbon 
Steel 


By Joun LUNbD 











In Fig. 1 is shown a reproduction from a photomi 
SYNOPSIS—While physical lexis render the ult crograph of a sample taken from a cast ingot and not 
mate verdict as to the results obtainable by heat- treated. The chemical analysis and physical properties 
treatment methods, the miuci ISCO and its auril- of this steel are as follows: 
mary, the camera, are of great NSC in ascertaining c O.39 ! sical properties 
, . ° Si = 0.28 i. L 15,500 Ib 
approximately the physical changes effected by S— 005 T. S — 88'000 Ib 
vartous treatments of the steel. This article shows ee 8 + a... + 
photomicrographs of untreated and treated samples The white spots are ferrite; the gray, pearlite, and the 
from a steel ingol, together with the physical tests. lack, slag. The grains are very large, but will be mu 
educed by subsequent treatments. 
It is a well known fact that the phvsical qualities o In Fie. 2 is shown the change in structure after anneal 
a piece of steel May De varied between wide limits b nye the cast ingot at a temperature of 1600 dee. FF. The 
subjecting it to different heat treatments. Comparativel chemical composition remains the same but the physic 
little, however, is known of the changes in the interna! rroperties have undergone considerable change. 
construction of the metal or of the reasons therefor. Physical prope 
The photomicrographs show the internal construction Fr et v0 Ib. 
of the same ioe of steel as taken rom the cast in { Redd 4 








Fig. 1. Cast INGor Fig. 2. Cast Incor AFTER Fig. 3. Same Arrer Foreine 


UNTREATED ANNEALING AT 1600 Dera. F. ar 1500 Dra. F. 








Kia. 4. Sawe Arrer ANNEALING Pia. 5. Same Arrer CHiLLing From hia. 6. Sawe Arrer Coonine 
Foun Hours av 1500 Dera, 1 Tevwreratrure or 1500 Drea. F is Orn rrom 1500 Dra. F 
and also after forging and subjecting it to various heat The point of recalescence was not determined for this 
treatments. The ryhyn Se al ‘] in! fies Tor ¢ chy Spoe mn nm oil steel. ut was probab! ly low 1G00 dee. I. The Spee |- 
also given. men was allowed to cool slowly, but nevertheless cooled 

1] } — Pan 21 1] Th ] 7 
. more aquick an othe neotl = mola. tl moto 
*Captain, Ordnance Department, U. S. Army) ; ih l - a | 
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micrograph shows the smaller grains and that the puvsical 
properties are improved, 
In Fig 3.18 shown the condition of the speetuern alte 


forging at 1500 deg. F. 


Physical properties 


Ke. L 4,100 1b 

- = 4S 700 lb 
hol 21 

Red 17° 


The ingot was also forged at the following temperature 


with the results shown: 


0 deg. F 1050 deg. F 250 deg. I 
Ic. I, 67,750 lb 7,000 T1 ,On 
ie YS 75011 YS 750 1b 99.750 lb 
1 23 29 2%) 
Red 1 it $2 
\s will be noticed, the physical qualities are materia 
improved after forging. The grains are much smatiet 
than in the casting. It will be observed that somewhat 
better qualities are obtained In the specimens forged at 
the lower temperatures. 
In Fig. 4 is shown the condition the specimens after 


annealing at 1500 dee. KF. for four hours. 


hysical properties 
- Be 50,500 lb 
7 = 4? HOO Tb 
il 22 
Red 10) 
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In. this case the cooling medium being more rapid 
there was less time for the ferrite to segregate, which is 
shown by the lesser amount of white area in the photo- 


microgyrapl. 


In Fig. 7 is shown the condition of the specimen after 
ooliny ) Water from 1500 dew, \° 


hysical properties 





| B S4.000 11 
T.S 73,500 Ib 
hl 7 
Red 358.6 
In this case, the cooling medium heing more rapid, stil] 


less ferrite had time to separate. This is shown in the 
photomicrograph by the smaller amount of white area. 
Still less would be shown if it were cooled in brine or 


reury. Here also the strength is again increased at the 


el I 
expense of ductility. 
In Fie. 8 is shown the condition of the specimen after 
annealing at 1000 dee. F. It will be observed that the 
astic limit and tensile strength have been reduced, but 
luctilityv is Improved, 


I’hysical properties: 
P 78.800 Tb. 


T. S. = 121,000 Ib. 
Kl. — 1 
Red. = 47 





Kia. 7 Same Arrer Coouine Rig. 8 Same Arrer ANNEALING Fie. 9 Same Arrer ANNEALING 
IN Water From 1500 Dea. F. ir 1000 Dra. F. iT 1500 Dea. F. 
The physical properties and photomicrographs were ln Fig. 9 is shown the condition of the specimen aft 


practically the same for all four specimens. Annealing 
removes any internal strains and tends to make the 
casting or forging of uniform streneth throughout. 


In Fig. 5 is shown the condition of the specimen when 


| 


chilled in air from a temperature of 1500 dee. F. 


Phvsical properties 


KE. L 15.000 Ib 

TS 46.500 Ib 
Ie] 24 

Red 1H 


This treatment gives time for most of the ferrite to 
separate, but not sufficient to complete the segregation 


The photomicrograph shows that there is more ferrit 
present than in the specimen following, but not as much 


as im thr preceding one, It will vv Observed that the 


} | lj } : . } =e 
physical qualities have tnproved considerably. 


In Fig. 6 is shown the condition of the specimen after 


cooling in oil from a temperature of 1500 dee. F. It 
\\ ll he noted that thi strengetl inh ist limit are 
] j 


raised at the expens of the cduetilit 


Physical properties 
EL 70.000 Ib 


T.8S 115,000 Ib, 


mnealing at 1500 dee F, 


I’hysical properties 
a Ma 56,000 lb 
> = 90,500 1b 

1 26 
Red. 





The white area shows the ferrite now approaches 
that of the specimen annealed after forging. It now has 
wetter physical qualities, due to the fact that in the 
annealing after forging it was held at the higher tempera- 


lor a loner r period, yy rmitting larger crams to forn 


Before the operation s begun the ducts are carefully 
leaned Ther s Il steel lead wire is pulled through, and 


by this means a manila cable is drawn through the duct 


The electric cable is attached to the rope, and the winch i 
set in motion Ry this method it is possible to pull 900-ft 
lengths of No. 0000 B. & S. gage lead-covered cable at on 
time, whereas the average length by other methods is about 
300 feet The outside diameter of this cable is a trifle mor 


than two inches In such a length the cable passes through 


two termediate manholes, and is greased at three points to 
iid in reducing friction The advantage of pulling the long 
sections at one operation is that the making of two joints 
is saved, and this is a considerable economy The winch 
used for the purpose is mounted upon trucks operated over 


the return tracks of the canal towing system 
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Personality in the Shop--Psychol- 
ogy of the Superintendent 


By ©. B. Lo 
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The craving in human nature to be loval to a leader is 
the superintendent’s strongest asset toward building an 


eflicient stall, but he must be a leader, not a driver: a 
teacher. not a boss. A man is not a boss because he can 
hire men, but because he can direct them. His policy 


toward his foremen must call for as little interference 


as compatible with satisfactory results. 


I 


The superin- 
tendent or head of a department who reaches over the 
shoulder of his subordinate may find it a convenient way 
to gain an immediate result, but he may be assured that 
in the end it will not pay. By reaching over the shoul- 
der of his subordinate he does three harmful things 

i¢@ destrovs the authority of the subordinate: he = de- 
prives him of a certain amount of education that is 
highly important and absolutely necessary to him, and 
a responsibility and load of detail 


allowed to accumulate, will chain him to his 


ie takes upon himsel! 
whieh, 1 
desk as an absolute slave, with the certainty that things 
will go wrong the very first week he is away. 

\ superintendent should organize his factory so as to 


have plenty of leisure time. Barring the 


busy period, 
this is quite possible and it is certain that a man who 
cannot do this does not understand the true principle ot! 
organization. 

Of course, this organziation idea ma © carried too 
far. It does not denote efficiency on the part of an ex- 


ecutive to so organize his department that he leaves 


imself nothing 


to do. On the other hand, neither is 
that executive etlicient who is so rushed with work that 
hye cnnnotl alford to ivr proper consideration To the 


multitude of questions that are bound to come to him 
for settlement. 

There are two distinct classes of superintendents 
the office and the active. One conducts a correspondence- 


school plant : the othe 


a personally instructed one. Thi 


first must depend almest entirely upon the men unde 
him and upon their former training, while the latter 
trains. The first must be diplomatic and coax results, 
while the latter can, if necessary, compel then The one 
must Use diploma V: the other inds ps cholog more 
elects 

Whil nany office superintendents ma ” termed 
successful, the question is, are they as successful as the 


might be’ They cannot know all the thines that the 


should concerning the plant and its processes. Report 
cin never take the place of personal investigation. Cro 
subordinates are better for a little personal touch an 
guidance, and while it is not to be expected that the su- 
perintendent will know more than his combined. stat? 
he should know more than any one of thet unl the 
standa if his shop should be the standard of his ow 
I lus that o s stall, om Thiat ¢ his sta lOre 
hie “Orrrer-Cuain’” EXecuri 

Mh Ss. on I lie (hows hot mean Ul ( 
superintendent w ) Ss ho office system and is continu. 
bothering: S nen is an wetter or as good as some 


Neither does it mean that 


ollice superintendents. 
nan Whose greatest asset is his experience and who 


] 
| 


annot direct except by personal contact is more valuable 


than the office man whose very method proclaims a cer- 


tain capability. But the contention is that, other things 
eine equal, the active man is more successful, as th 
factory more nearly represents his individualitv. ‘T) 

factors of high efficiency in the factory are the executive 
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methods emploved ; or to put it differently, efficiency in 
manufacturing is due one-fourth to employees, and 
three-fourths to conditions imposed by the management, 
and if by personal observation we do not know the re- 
quirements, we cannot intelligently supply the needs. 
When all is said and done, it does not require great 
talent nor intellect to manage a large manufacturing 
plant, for, as someone has said, “The path of success in 


is invariably the path of common sense.” 


MUSINeSS 


Support for Gears While 
Cutting the Teeth 


The difficulty of preventing springing when cutting 
long mandrels full of gears has been overcome in the 
shops of the Universal Stamping Machine Co., New York, 
N. Y., in the manner shown in the illustration. 


The gears made by this company enter into the con 


struction of high-speed stamp-canceling machines used in 
post offices throughout the country. Owing to the high 


se machines, the gears must be cut with a 
| 


ile 


speed of t 
air degree of ac uracy to pres lude excessive noise, 7 
bottom of the casting A is planed with a tongue to fit the 

unter T-slot in the miller table. It is then bored to 

















Support ror GeArs WHILE CUTTING THE TEETH 


cact standard outside diameter of the rear janks a 
are being taken to have the bore parallel to the table in 


woth directions and of the same center hereht iis the unl 


Che gears run from 1- to 3-in. pitch diameter, **/,,-1) 


ace, With holes from 34 to 34 in. in diameter. Thi 


vears are turned 0.005 in. less than standard outsid 
diamete) The fixtures accommodate about 24 gears at 


once, but there is no reason why they should not be mad 


to take care of more. For gears up to 30 teeth, one cutte 
= used: for gears of from 30 to 60 teeth. two cutter 
used, il ad for eurs with ove r GO teeth, three cutters. 

A New Engineering Medal has beer established by 
eonard ¢ Wason, president of the Aberthaw Construction 
Co nd president of the American Concrete Institute It is 
to be warded annually to the author of the best paper sub- 
tted ft the institute during the year Competition is 


restricted to members, and the papers must be original i 


every respect and not previously published elsewhere All 
papers submitted to the institute for publication in the ar 
volu are eligible to this competition, but the boar 
is tl privilege of withholding the medal any year 
w hic papers of sufficient merit are presented 








i, 
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enough to lift with almost no pressure at all, and the slide 


must be free enough to respond readily to a feed mechan 
ism which is not at all powerful. 
The spring of every one of the joints is in a direction 


to make the tool dig into the work, but after all the spring 


is taken up, the push on the tool is more direct than on a 
planer, so that with a well fitted head there is less bother 
The two joints which must be 
and F, hoth too far be 
hind the edge of the cutting tool for it to be goose-necked 
to counteract their spring. On a 16-in. total 
length of the head from the front of the clapper box to 
the end of the tritle The 
joint # is two inches and F four inches back of the tool, 
so these dimensions are more favorable than on a plat er, 
Lin 


than micht he expected, 


] 


free are close tovether at KB hut 


shaper the 


ram is a under six inches. 


where the spring extends bac K us tar as the lace ol 
housings. 


The length of the vertical slide is usually sutlicien 


give about 4- to 6-in. feed. It is seldom that even as 
much as four inches is needed, as the character of the work 
put on a shaper seldom calls for long runs. The feed 
screw Is as small as can be cheaply cut ina lathe, 4% or 5g 


in. diameter. It is kept small to make it possible to hav 


as thin a slide and swivel as possible with a power feed 


to take as small a pair of miter gears as possible, [nas- 


much as all the strain on the screw is straight Tension, 


these small sizes prove ample. 


The he ioht of the clapper is about four inches and tli 
| This last « 


<wivel around eight inches. 


late 


diameter of thi 


mension has been growing some ol vears. There is 


t sufficiently to get the necessar 
the 


vw tendency to increase 
thy diameter of the swivel, and 


the 


bearilg ol slide on 


machining swivel With a hee 


Kio, 2. 


thus save the cost ol 


running up as at (;, 


The Ram 


The length of the ram has also been growing during tli 
littl 
The 


the ram slides on the top of the column is also growing 


past few years, until now it Is a more than doubl 


the nominal size of the machine. Dearne Wn which 


longel and is now usually about one and one-half times 


as long as the stroke of the machine. Theoretically, these 


should be of the same leneth for the most even wear, but, 


practically, the work is kept back on the table as near the 
wear mostly on the 


at the 


column as possible, This brings the 


front end of the ram and its guides, and not much 
rear. Under these conditions it is not possible to make pro 
Vision for equal wear. The best that can be done is to make 
the bearing surfaces large, to keep them oiled, and to 
raper once a year. 

the 


Occasional 


touch them up with a s 


Two forms of bearing between ram and colum 


scem to be almost universal. Variations ap 


pear but not many. These are shown in Figs. 3 and 4. hh 
the former is shown a 45-deg. slide which may be packed 


either by a thin packing held by setscrews, as at B, or by 


a heavy gib, as at C. The first has the advanta which 


.? ¢ 
may also be a disadvantage—that the operator can adjust 


it at a moment's notice. The second cannot be monkeved 


with, but it must be scraped down to take up wear, and 
vo Without 


The 0 


exerts 


that may easily mean that it will be allowed to 
fitting 
retically, the construction indicated in 


long after it should have been adjusted. 


Fig. 3 
greater pressure on the beveled surface than that shown in 
Fig. 4, 


same vertical depth ol doveta |. t| 


but for the 
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This is beeause 


at A is usually made equal to the depth of 


area is increased by the same amount. 


the bearing 
the gib at B. In either case there is no question but that 


The 


width of the slide appears to be determined by the fact 


ample bearing surface can he elven by the designer. 


that the head must draw back between the gibs when run- 
This makes the width of the ram 
The 


hod of the ram itself need be only wide enough so that 


hing on the long stroke. 
bearing about the same as the diameter of the swivel. 
after giving a reasonable thickness to the walls there will 
be room for the sliding block to which the driving link 


is attach dl. Fora 16-in. shaper 114 in. Is enough. 


Tre Ram SECTION 
ram necessitates the 


The 


U-shaped section shown, which is net as good as a com 


attachment of the link to the 


plete box section would be, if the latter were possible. As 
things are there is probably more advantage in getting the 
link connection up into the ram than there would be in 


vetting 


the full box shape. There is not the same need 


or increased weight and width here that there is in many 


machine-tool parts for there is little twisting action on the 


Most of the stress is longitudinal, and the 


ha head. 
is nearly all vertical. There is comparatively littl 


e down of work on a shaper and what little there is 
lana } 


is done by tools cutting on the end, so that the horizontal! 
component of the pressure between tool and work is small. 
Whatever dill 


narrowness and lightness of the vertical slide than from 


culty there Is seers more to come from the 


weakness in the design of the ram. The slide is usu 


ally about fin. wide and the dovetail not over 5 in. deep. 
very light for the compound rest of a 16 


latter 


Which would be 


n. lathe, as the is seldom used with tools that over 


It would seem as i! 


hang a fraction of those in a shaper. 

both these dimensions might be increased considerably. 
They have not grown in agreement with other Increases 
in dimensions in the past few years, but many remained 


\\ here they were 15 or 20 years avo, 


Getting back to the oul s for the ram, the form shown 


in Fig. 4+ has the advantage that whatever horizontal wea 
occurs, Which is very little, can be taken up at once by a 


packing backed by setscrews, while wear in the other di 


rection can be taken up only by scraping the top of the 


slide where the gibs are bolted on. Either form of guide 
is equally likely to wear out of line, for when we con 
sider that all the return strokes and a good part of the 
cutting strokes are made with no appreciable pressure 01 
the cutting tool, it will be seen that the tendency to wear 
machine tends 


is all on the front of the ways, while the 


to plane down hill. 


Ti 


seen the length of 


COLUMN 
the 


to be about one and one-half times the stroke. 


We 


the column 


hha ve 


bearing on the top ol 
This is gotten by making the bearing overhang the body 
of the column slightly, so the depth of the body for a 16 
in. shaper will be about 20 in. This is considerably in- 
In fact. the chief consideration 


creased by some makers, 
appears to be getting the driving mechanism into the col- 
The width of the column, like the width of the ram, 
for the 


cutting tool is 


Ulin. 
cross-rail 


table on the front, but the pressure of the 


hot important. It carries the 


nearly at the center of its width, no matter what part 
of the work is being operated on. As a result small 
twisting stresses only are « ncountered. The thickness of 
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the body will usually run a little over one-half the stroke. machine. Both the joint between the colum 


The recent tendency is to extend the base of the’ colum) cross-rall and that between the 1 “arts oO the ta 
under the work-carrying table to give an opportunity for or the table proper and the sa e such that the 
support. ‘The cross-rail is carried by square-lock gibs pend on the tension of bolts to them in place. ‘I 
almost every case, and the table itself is attached to tl means that the tension on thi ts (the top ones) n 
cross-rail by the square-lock top and dovetail slide at tly e enough greater than that 
HOTLOM, as Is Ul ersal for plane! rails. tovether to withstand the ent 1 hal 
Tue Derrit oF THE Cross-RAIL . ~ ; 
t 3 | | ] 1 
The depth of the cross-rail is a compromise between 1 on these \ is] 

desire to et us st a table and as laren a ra e @ ( tia is the We 











= j 
m 
n" 





| FIG.2 deinh lL be stretched o1 \ 

THE MOVABLE JOINTS ve compare the re | t ' , , 

FIG.I- DIAGRAM REPRESENTING IN THE RAM HEAD 
TOOL ACTION 











FIG.3 FIG.4 FIG.5 
TAPER GIBS SQUARECLAMPS = SECTION OF SOLID 
GUIDE { take thre Press 


LO.O00 000 OOOO OOD 








FIG.6 ¢ SS esses show an nor tead « vane 
OFFSET CENTER a" C 4 ther, it would see t-iron lo 
OF REVOLUTION B Vy th taper packis ta tal ta mat antact woul 


prove a Davine propositio \\ 
FIG.7 J a te on member ea ~~ 
WHEEL WITH QUICK RETURN tliat « « brought « t. thr 


“ 7 orb vibration 
LAT P ‘ era 





FIG.9 
DIAGRAM OF SLOTTED 2 ’ 
CRANK ACTION t ( ms it) ' 





FIG.8 
SLOTTED CRANK 


FUNDAMENTAL Pornts IN SHaprer Destan 
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and they do not cost a great deal, provided proper facil 


ities are furnished the planer hand for getting the tape 


the same on the saddle and on the packins Of course, 


if the scraper hand has to do the planer-hand’s work as 
well as his own, it is expensive. 
The 


screw, though an acme thread cut on a bolt cutter would 


cross-rail is raised and lowered by a square thread 


be Just as good, as it is only a jackscrew. The cross-rail 


is always bolted solidly in place when it is used. 


being 


lts accuracy of alignment depends on its guides, and not 


on the screw, while its accuracy of is Immaterial. 


position 


The feed screw in the cross-rail performs the sani 
functions as that ina planer rail. It should not need to 
hy very heavy, as it should not be used to move the tabl 
under any greater load than its weieht and that of the 


1 


need not be set h to make 


WOrk, The LIDS up hard eChour 
that a heavy job. One or 11¢ In. in diameter and %-in. 
lead, double thread, are usual for a 16-in. machine. 
TABLE SUPPOR' 
The Virtue of the ta ile Support Probayly lear rely posh 


best it can do is to add 
‘y ] 


hess there Is 


chological. If it works at all, the 


to the stiffness of the table by whatever sti 


in the projecting base of the machine of from 3 to 4 in. 


in thickness and pretty well cored out. The 


support 
can do no good unless the table travel is absolutely paralle! 
positions of the cross-ra a 


that 


to the vulide on the base in all 


The parallelism of this cross-rail is something 


by no means certain after appreciable wear has begun, 
is the two side bearings which are usually used as cuides 
that is, the outsides of the square-lock eibs ure as 
apart as the cross-rail is deep. lf a narrow guide wer 


used, there would be less deflection from the horizonta 


per tl ousandth of an inch wear 


Wi hecan to consider the shape re with the cutting tool 
as a starting point, and we are now around to the work 
and the means of holding 


It. \ shape r table 


ce a prleanie I 


is always 
T-slots [i] 
of the table have 'T’-slots, 
that also 


hot 


made with table: one or hoth sicle 


and when the table is 


slots. In 


repover 
has T s out of 


hut 


from the saddle, nine 


Cust 
ten the slots are the work is held in a vise. 


) ul 
sed, 


That is, nine times out of ten 


the purchaser pays for a 
table separable from the saddle and from nine to twelv 
T-slots that he 
Vise Is not used there 


the cases that the 


is almost alwavs a 


never for in Lew 


Uses, 
ixture of some 


other kind employed. The work is almost never held by 
means Of bolts as on a planer, and if it were there is never 
any provision for using pins or other positive stops that 
are found just as necessary on a planer as the slots. 

The vise ordinarily provided is a swivel-base vise set 


ting well up off the table, provided with hardened 
the leneth of the 


steel 


stroke 


faced jaws of about two-thirds 


means OF a 
] 
reed: Screw 


of the machine. The loose jaw is set up by 


as thre 


CTOss 


the 


single serew of about the same size 


in the rail. Here again, nine-tenths of work 


COU 


to better advantage be put in a non-swiveling vise, whicl 


would down much closer to the table and be much 


set 


more rigid. Even if two vises were furnished for each 


shaper, it would be a profitable investment, but in most 
shops a single swivel vise would supply all the shapers it 
use, 


Tue Ram-Driving MecuHanism 


stresses 


The parts so far mentioned are for 
cutting tool, 


resisting 


the ane to produce thy 


brought about ly 
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stresses they must be moved. The customary moving 


parts are: A countershaft with tight and loose pulleys 


and a cone pulley; a driving shaft in the lower part of the 


} 


column, which carries a corresponding cone pulley; and 


i pinion, that meshes with a large gear which is part of a 


quick-return mechanism. There is where the most of th 


talking points ofa shaper are concealed. There are three 
basic forms of quick-return motion available for a crank 
revolution being off the 
the 


and the slotted crank 


the crank, its center of 


Sra pel 
i 


motion of the reciprocating part (Fig. 6): 
(Fig. 7), 


use combinations of two of 


line of 


Whitworth quick return 
these; in 
three, the 
vet the largest possible ratio of time spent 
to that 
vet a cutting stroke of as nearly uniform speed as 
The first effort All time spent in 
useless motions is lost time and should be avoided pro- 
ided 


vided 


(Fig. 8). Some 


lact, One seems to have a combination ol all 


elTort being tw 


‘cutting stroke spent in the return stroke, 


possible, is laudable. 


that does not entail a vreater loss in some other 
direction, 


The second ambition has never appealed so 
widely as beng entirely essential, CS Per ially since the ad 
vent ol hioh speed steels. 

The efficiency of any reciprocating machine depends 
on how many cutting strokes can be made in a given time. 


If the cutting speed is constant or nearly so, then the lim- 


iting speed is that at which the tool will stand the Impact 
of striking the work. It may also be limited by the break- 
ing out of the stock at the end of the stroke, if it is cast 
iron or similar material. Great effort has been made to 


develop planers which will allow the tool to enter the work 
at a comparatively slow speed, and then to speed up to its 
limit of endurance and finally to slow down so that the 
With- 


work it Is possible to run a shaper much 


cut dies out. This is exactly what a shaper does. 


out al 


CUCSS 


faster than is usual: in fact, one is seldom seen running 


at more than one-half its possible speed, I feel safe in 


1 


that a sha 


saving per without a quick-return motion could 
he speeded up so as to do more work than is customaril\ 
done by those with the best quick-return motions. 

The Oud STANDBY 


Under these conditions it is no wonder that most shaper 
builders fall back on the plain, slotted link with a return 


of about 114 to 1 or sometimes nearly 2 to 1. This is on 


stroke. The shorter the stroke, the less the 


the ¢ Xtrenv 


ratio. On 5- or 4-in. strokes | have seen a shaper belted 


to run the wrong and kept voing for a month before 
that it was cutting on the quick (7) stroke 


link motion seems eS Per ially adapted to the 


wal 
anvone noticed 
This slotted 
pillar-tvpe shaper. The traveling-head machine seems to 
call for the Whitworth motion, and there are those who 
better. that 
crank pin can he tivhtened solidly in place 
the 


find it suspect, however, this is because 


driv Ing 
( hang d, 


the STTOKE ¢ ould hot he shifted 


each time stroke is while the pillar-type 
machine could not be sold if 


fad, and one 


out ol 


while the machine is running. “This ts a 


| 


which is unnecessarily wearing out machines 


favor as well as out of use. 
No Inatter 
disk there must he 


how we I] fitted the sliding crankpin Is in the 


some freedom or it could not be moved 


by hand. With every stroke of the machine this pin ha 
of the tool striking the wor 


Once started, 1 


the hammer blow 


and as a result gradually pounds loose 


to wear more and mor rapidly, and like e 


continues 
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thing else that is ¢« 
hut recelves no att 
been repaired. 


this blow are w 


tion is transmitted to the 


a cut is taken, and 


is solidly held. 


r4 
Re erring to the 


; 


ut of 


ALL the 


g ‘ 
unt) ny 
other parts 
rotected. TY} ‘ 
ran ~ iW 
on w t! 


the first (Fig. 6) 
enough. There s also the 
oO! of thy irrow, ( “al 


in) position AB is so gre: 


the ram slide. The 


to 1 on full stroke. 


miaNIMNU! q 


114 to 1 o} 


pout 


al 
quarter stroke neglig 
comes while the erat 
In Fig. 6, and thi 
around. The slotted 
return stroke as show 
one-third the cireun 
crankpin trav so t 
at half-stroke : 
and at quarter-strok 
The Whitworth qu 
to the pillar type of s 
the virtue tha. the « 


(', which is fixed i 
the hac o the « 
mounted on a s { 
n the boss o1 Ww] 

hn turn, carries the 


rod G@ is attached. 


{ 
} ; 
1 Pos 
al ] 
i, ¥ 
The 
oe! 


1e 4 
thre CeNTET to oot thie req 
that as thy ear is turned 

ive over thie rankp! 
movements of the veal 

rank plate. At the top 
he cvear carries the cl 
wottom the san oveme! 
plate from 1 to 2 or about 
helps to Increa ( ! 

2 to 1 ratio of t 

Dry 
If we assume that a sha 

a ch }) | ae With a 
quite a chip the pressure 
about 3000 Ib. This is o1 
of cross-section of the chip 
ing the pressure at 5000 
maximum at 100 ft. per mi 
liv seen Db about Sv I 
traveling at about 83 ft. 
the Lewis formula ¢ s fe 
Inasmuch IS most ers 
pitch gear, whi zs only t 

assumed that we ar ro 

ire likely to get. or else t 
than it need to be If the 
years are ust the speed o 
the cone pulley will bh 

effective belt pull woul 
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pict 
ieched preces show what crushing rolls do to jn rlectly 
vood capscrews, oil cups, and the like: this, however, 
not being the kind of crushing for which they are de 


operators allow 


rews to Oo on 


signed, But 


OllL Cups, NULLS alld se 


LACHINIST 


others are made without the springs. 
ever. 


to take care of the unusual stresses. 


© 
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In this case, how 
there Is a safety breaking-block with shearing pins 
These are shown in 

















jar loose, and this shows the . | / = eee 
result. The Capscrew Wiis = 9 2 —_——_— 3 ~ ~_ 

1X1 ; In which lye 1! o_ = t ~_ - —- 

ea of sizes, -» 

To relieve the frame cast =i? f Oo 

Ol these unaue stresses Je a 
and sho KS, howev the de Zs 
sign of the crushing rolls in a. ace ; 
troduces a tension svstem 1 
dependent of the frame to Powe 
take the stresses. One ol » = 0.9 : 
f these tension systems is ~" 2 
: egy 99 i” Oo 
shewh complete and mn detal 
in Fig. 3.) The tension rod 
is of forged steel and locates C = 5 5 
asx close to the line of rus S 
“20 O —~ 


1! 
iis DOSSTDIC, 
I LOY RPTL WLLL TTOTOY 


these are mace 


: 
Some of =e] E 
e 


with springs to allow for 


hammer heads or other uw 








frome 


material 
the rolls, while ig. 1. 


( rushable 


through 

















Rig. 2. Wrar Cresuixne Rouus Tlave ro StTanp 








he 








RESULTS O1 











Fie. 5.) Tur Tenston System 


BRraAkE-BAND FASTENINGS 


Tests ot 
detail in Fig. 3.) The shearing pins are common bolts ol 
proper size and can easily be replaced. 


Turning Down Rout SHELLS 


When the crushing rolls vet so hadly crooved that 
they will not do actual crushing, the device shown in 




















ror CrusHing Rois 


Truine Devic 


turning them true. This consists 
hich is easily attached to the hous- 


The bya 


Fie, £ is used for 


a bearing bar A. w 


} 


ing of the rolls by means of the castings B. 
Curr $a heavy Lyla k tool-holder (¢ with a tool D in its 
lower end and is fed by the screw / and the erank F. 


For this work the roll must be run very slowly and in 
These 


the opposite direction to that used in crushing. 
rolls are very hard and they must be handled accordingly. 
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Some Drilling Operations for Mak- 
ing Ritz Cylinders 


By Ronerr Mawson 








vious article. Some of the drill jigs used in its manu 
SYNOPSIS—The tools shown are all of recent de facture will now be described. 
sign and are giving satisfaction in service. The The jig used for drilling the tap-bolt holes for the ev! 
jigs use holes pre viously machined tn locating. In inder-head slide is shown in Figs. 1 and 1-A. The ji 
most CASES two vo} the large bores are employ / is located by means ot two plugs, one evlindrieal ana 
for this purpose so that the oles machined will the other elliptical. which fit into two of the evlinder 
be in alignment, Most of the jigs are so wuecn bores. 
heavier than the pressure exerted by the lools that Fourteen ~.-in. holes are drilled, the tools being guided 
their fastening down is nol necessary: tn other through bushings in the jig. io ancieitets te performe 
cases, where this ts advisable, open washers are used noa multipl drilling machine. as shown. When the 
to provi lea que h’ method Of fast ning. jig is removed, the holes are tapped n we in. U Ss. ~. 
thread. 
The operations incident to the manufacture of the cyl When drilling holes for the bolts on the timing-geat 
inders for the light Ritz car at the Driggs Seabury Ord- cover side of the evlinder, the jig shown in Figs. 2 and 


located by a plug A which 


mance Corp., Sharon, Penn., have been described in a pre- 2-A is used. This jig is 
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Fic. 1. Drituine Boitr Hoes ror THE CYLINDER HEAD Kia. 2. Drite Jia ror Timinc-Gear Cover 
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Fic. 3. Dritit Jig ror Marxn-Beartna Bott Hoes Fic. 4. Dritt Jig ror VALVE Ports 
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Deraits or Jigs Usep iy Drittine Rrirz CYLINDERS , 
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fits into the pump-shaft hole and a plug B which fits w the two plugs tf and By whi t into the eylinder 

into the cam-shaft hole. The jig is fastened to the cylu bores. When the jig is in position, sixteen .%,-in. 

der by the two clamps Co and D. When using this jig, are drilled, the tools being guided through the bushi: 

the plate is fastened on the machine table with the twe shown. 

bolts £. This operation is performed on a multiple-spindle drill 
Nine 4%5-in. holes are drilied, the tools being guide: ne machine 

through bushings in the jig, as F. The jig is then re When drilling the dowel hol the train bearings. 

moved from the casting, and the holes are tapped a 14-25 ‘ia shown in Figs. 6 and 6-A ed. The jig is mad 

S. A. E. thread. with two ends of half-circeular c. These 1 into 

Drinning Main-Beraning Tlours ored bearings at A and B. The j : provided with two 

The jig shown in Figs. 3 and 3-A is used for drilling plates, which are fastened at the ends of the jig ¢ 


the main-bearing bolt holes. The jig is located by means These plates come against the machined ends of the cyl- 


























« 
Fic. 5. Dritt Jig ror Hotes 1x Base Rig. 6. Drite Jig ror Dower Tones In BEARINGS 
price waring, thus bring the nto the correct al 
4 Two '4-in. holes are drilled through the bushings /) 
which are used for dowels i e bearme linings, 
Dinning THE INLET AND OurLter Ports 
When drilling the inlet and outlet po on the evl 
der, the jig show1 I \ ined, = "The j 
Is provided with two nlu rm = \ iit nto the bore 2s 0 
the evlinder at A and 2B. Bolts are attached to the 
plugs, nl (d 1y\ ry lane il uy the oper Wil ers on tie holts il 
tT! hteninge as shown. the J dray Hie ositlon ont 
ev tine 
11, , ( wey 1 
li t PD 
| ( JLT prs Tt Thi ] la ¢ vid tiv drill Tod Cote 
. : out the holes for the inlet and the exhaust manifold hol 
‘1a. 7%. RILL Jig ror INLET AND OurLer Ports 
Fie. % Dd ] IN1 Our P ; 
“iy 7 1 the gases wil] uve vie orrectT opening both wily 
of two plugs with evlindrical surfaces that fit Into tw ntering and leaving the valve amber, 
of the bores in the evlind a 
Sie 3/,-1 2 gre adrillod. thre ools ’ rinpcles r A ° yy ~~: ° 5) 
| ivht SS we hol are drill . 1 ol meme wut Klectric Arc WY ell« I \f > Appliec 
through bushings, as A. The jig is then removed, an - | i ies 
7 : to Tank Making 


the holes are tapped a 4-20 S. A. EB. thread. 


When drilling the valve ports on the evylinder, the By Anan M. Benner 

jig shown in Figs. 4 and 4-A is used. The jig is located Klectrie are welding as a manufacturing means ha 

by short plugs at A and B, which fit into the bores of thi ad a wide application in the last few vears to variou 

P evlinder. A bolt C and a latch over a bolt at D hold the ‘ndustries. can due to its low cost of operation and t 
jig on the casting. ease and rapidity with which we can be made, has bees 
Kight 114-in. holes are drilled in the cylinder, the tools 4,4 peans of effecting considerable saving in the cost 

heing guided through bushings, as 2. The jig ts then re of manufacture and of increa the outnat of the plant 

moved, and the holes are countersunk for the valve seat, >) Which it has been emplove ne a a eee 

the tool being guided in the valve-stem hole. nlified to a greater extent thar n the manufacture o 

DrituinGc THE Hours IN Base steel tanks. Not only have the actual manufacturn 


The jig shown in Figs. 5 and 5-A is used for drilling operations he 1 <pmipli fie J] nl (d che Apern (| hy thy elimina 


; the holes in the base of the cylinder. The jig is located — tion of riveting and calking, but the resistance of the fir 














D1s 
ished weld to leakage or rupture is much greater than that 
of the 

\ lara 
which approximately 
Fie. 1. 


and clamping the 


riveted yount. 
oil tank, 10° ft. 


diameter by 30° ft. long, on 
270 Tt. of seams have been welded 
Actual welding, fitting 


plates in position, can be done on 


is shown In exclusive of 
a job 
of this kind at the rate of 10 ft. per hour, using approxi- 
mately 150 amperes, 


In Fig. 2 


receiver built of Y-in. plates. 


is shown an electrically welded 


Thi tle 


high-pressure 


heen tested to 
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the former case and 


Above IK, in. the 
rate of welding will depend largely on the manner in 


6 for 14-in, plate. 


which the joint is assembled and beveled whether lapped, 


butted, single or double-beveled. 


ii tank Mak ny the preferred practice venerally is to 


lap weld the joints, the plates being lapped from 4 to 5 


times their thickness. All joints so formed should be 


welded Ol hoth sides, The edges ol the plates should be 


left square, and the filline metal should be deposited in 


the angle formed 1)\ the edge ol one plate and the surface 























Fie. 1. Large Weipep Oin TANK 


2. Tligu-Pressure RECEIVER 


























Fic. 4. 


leakave. 


3600 Ib. 


The method of setting in the heads and welding them to 


per sq.in. without showing signs of 


the body of the tank is clearly shown. 


Wenping an Aspraur TANK 


steel plate, with angl 


An asphalt tank 


Iron supports welded 


lyualt i ly 1) 
is shown in Fie. 3. The 


for filling the tank are flanged the 
end at 


Ol, openings 


with same material, 


and an outlet pip is welded into the the bottom. 
Welding On material ol this tha kness can hy 
12 to It it. 


Several small tanks with heads and 


done at the 


rate of per hour, using 120 to 150 amperes. 
branches welded in 
are shown in Fig. 4. 

Mor all work of this nature, using plates up to and 
thiek, the metallic 
the carbon electrode will be 


including 84 in. electrode is used. Pe 


this thickness, found 


bette! 


yond 


to do and quicker work. The current required 


will vary from 30 amp. for plates ,'y in. thick to 175 amp. 
Th 


will 


plates. number ¢ 


for l{,- to 34 in, 
that 


linear feet per 


can be welded approximately 1S) in 


SMALL TANKS WITH 


ITeaps AND Brancues Wetpep IN 


le Other, whi ii overlaps. Plates uy) to ! | Ith. thick, 
this 
. 


filling metal is deposited, 


butt-welded to advantage. In 


beveled TO 


owever, are often 


must be form a 
the 


This groove should be of such width as te permit the tip 


case the abutting edves 


shaped which 


YTOOVE, 11 
introduced well within the opening, 
the the 
its sides. 


of the electrode being 


the metal reaching hottom of 


chilled by 
_or more will be found to be about 


so as to insure 


CTOOVE without being contact with 


\n opening of 60 deg 
ight for this 
the new metal should be built up above the surface of the 


purpose. If a reinforced weld is desired, 


plates and should extend slightly over on the plates on 


Slade, 


Ci hy 

When butt-welding plates 34 in. or more in thickness, 
considerable saving of time and material can be effected 
by beveling the plates on both sides to form a double V. 
This necessitates welding the joint on both sides, but the 


amount of filling metal used is only one-half of that re- 
for the single bevel, and the time of welding is 


quired 


correspondingly 


reduced. 
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Plaim and Ball Bearings for Sensi- 
tive Drilling Machines 


By Lovis W. Rawson*® 





vee Tur Dynamo Usep 
S) NOPSITS lests rere rece nt i made at ay 


Washburn Shops of the Worcester Polytechni For measuring the thrust a twist, a drill dynamom 
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thinning the point ot the di . and tests show that I ‘ 5. 
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Tre Meruops or ConpUCTING THE TEST 

brake at the spindle was adjusted to get a 
certain value of twist on the drill spindle. The different 
watt input and 


The pron 


values of thrust were applied and the 
revolutions per minute for each value of thrust deter- 
mined. In the same manner tests were made with con- 
stant thrust and variable twist. 

A test was made to determine by means of the pron) 


brake on the countershaft the power available at the 
countershaft for similar watt inputs when the belt between 
the countershalt and cone was off. From this latter value, 


however, it was necessary to subtract a certain amount 


for the additional loss in the countershaft under running 
The cone 


follows: 


rmined as 


Was re placed by 


conditions. This was det 


on the drill a small ball-bearing 
and the belt led from the pulley to the counter- 
tensions on the tieht 


120 Ib.. as in all 


pulley 
pulley 
shaft, the 


sides of the belt being made 


loose 


and 
the tests. 


sum of the 


The available horsepower corresponding to different watt 
The 


in power available between this latter test and one made 


inputs for these conditions was noted. difference 


the same dav with the countershaft running idle was 


found to be constant. 


Smce the Dowel til on 1] e small ball-bearing pulley 
was too little to be measured with the availa le apparatus, 
ae ee T 
| | ba 
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hig. 3. PLAIN AND Batt BEARINGS 


MEFICIENCY O} 


the difference in power in these two tests was taken to be 
the difference between the power available at the counter- 
shaft when running idle and that delivered at the drill. 
Thus, this value 0.090, taken 
tracted from the power obtained by the brake test with 


from the curve, was sub- 


the countershaft running idle to give the power delivered 


to the drill for the same watt output. The horsepower 


at the countershaft was obtained from a curve plotted 
from the values corresponding to values of watt input. 


The horsepower delivered at the drill point during 


tests evidently varied only the small 


the constant-twist 


amount due to the difference in revolutions minute 


As th 


at the drill point but one or two per cent., the mean 


per 
of the spindle. is variation affects the horsepower 
values for each twist were tabulated, since these furnish 
sufficiently accurate data for determining, in connection 
with the curves, the efficiency and the power necessary 
under the various conditions. 

twist to friction 
plotted 


The eurves showing the relation of 
with a thrust 
values taken from the curves showing the relation of the 


horsepower constant were from 


thrust to horsepower for a constant twist. 
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DEDUCTIONS FROM THE Fina RESULTS 


A study of the curves plotted to show friction horse- 
power relative to the thrust for constant twist shows that 
increasing the thrust increases the friction horsepower 
about the same percentage for both plain- and ball-bear 
ing drills. This increase from 100-lb. to 800-lb. thrust 
seems to increase friction horsepower about 50 per cent. 
The actual values of friction horsepower are from four 
to five times as much for the plain-bearing drill as for 
the ball-bearing drill. The curves shown are for slow 
speeds, as these were considered the most reliable, owing 
to the fact that with the intermediate and high speeds 
it was not possible to carry the tests through a large range 
of thrusts and twists without exceeding the capacity of 
the motor. This motor is of sufficient capacity for prac- 
tical requirements, since at high speeds only the smaller 
sizes of drills are used, resulting in low thrusts and twists. 

The power-distribution curves show the horsepower 
delivered to the cone of the drill, that delivered by the 


cone to the rest of the machine, and that obtained at 
09 ooo —_— 
| rt | | fd | 
| a 
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—— aa ; 2ING Senden 
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BALL BEARING POWER AT DRILL POINT 





oO 2 See Tene t t — A NN Se 
PLAIN BEARING | POWER AT DRILL POINT 
0.| 
ott t | aa 
10¢ 200 300 400 500 600 700 800 
Thrust, Pounds 
Fie. 4. Power-Distrinurion CURVES 


the drill point. Curves are shown for both the plain- 
and ball-bearing machines and plotted together for pur- 
comparison. At the scale used, the difference 
power delivered to the drill cone and that 
delivered from the cone to the rest of the machine was 
too small to be shown in the case of the ball hearing drill. 


" r 
HWoses OF} 


between the 


The curves show total input and output, and the efficiency 
curve is plotted from them. On the ball-bearing drill 
the efficiency drops from 7+ to 68 per cent. as the thrust 
increases 100 to 700 Ib., and on the plain-bearing 
drill it drops from about 26 to 21 per cent. 


"s 
- 


from 


The iron cross, the most highly prized recognition of valor 
in the German and navy, is not a casting, but is struck 
with steel dies in heavy coining presses. After being stamped 
out, the are taken to the silversmith’s, where the 
soldering is done, a fine silver border added, and the finishing 
The silver border is polished on electrically driven 


army 
crosses 


completed. 


polishing and grinding motors 
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An Interesting Universal Pin 
Sig 

The illustrations show an interesting pin jig whi 

was designed by and used at the International Motor Co 


Mack Branch, Allentown, Penn. This is made with 


cast-iron base A, Fig. 1, which is fastened to the drilling 
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hig. 3.) Deralts or THE PIN Jt 


machine table. A bar P slides throug ! the jig and bhial\ 
fastened in any position desired by the knurled screw ¢ 
At the end of the bar is a stop plate D. To the upyx 
part of the jig is fitted a V-block F over which slide 
another V-block F. This latter block carries the bushi 
to guide the drills. Attached to the V-block F is a rod G 
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Practical Me 
ractical Mien 
Which passes through a hol t table t tread 
trolled vy the operator s in \ te Ol rine /] 
placed between the table and the V-block 


When drilling a pin 


‘and F and against t 


rect: distance Ihe 


i draws downh Thre 


| the hole machine¢ 
he Cs 
trom TO 


irl securely, The drill 
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Simple Spiral Attachment for 
n T7277 “i 
the Miller 
The illustration shows a spiral attachment built 25 or 
) years ago by C. EK. Lipe, of Syracuse, and applied to a 
miller of his own make. The feature of the attachment is 


parts comprise an adjust- 


sumplicity. The working 
] 


tar way Aca rack Band a gear C, which meshes 


The wav A is clamped in the swivel 2. which is mounted 


the bracket /) bolted to the knee of the miller. The 

















SIMPLE SPIRAL ATTACHMENT 


swivel J) can be swui er 560 dee. to « lamp the way 4 at any 
desired angle with relation to the table travel. The way 4 
can also be moved endwise in the swivel J to bring it to 
a2 convenient position for the work m hand, 

The rack B is a sliding fit in the guide Fy which is at 
right-anvles with and bolted to the table of thy miller. 
The lower face of the rack B, within the guide F, carries 
a roller which engaves the slot G in the way A. As the 
table travels, carrying with it the guide F and rack B, 
the roller mounted on the under side of the rack follows 
the slot G, moving the rack to the right or left, according 
to the angular setting of the way A in the swivel JD, and 


cuusing the gear C to turn, producing a right- or left-hand 
piral, 


KE. A. DINtr. 
New York, N. Y 


A Or 1 mK ah Is Mag« le CLowmterk Ore 


As our stlop iis recently Thete OCCHUSION LO eT | reat 
many special counterbores, we devised the simple form 
shown in the illustration, whi s since proved entirely 





it 
\ SIME! { OUNTERBOI 

The monly | Is il nece of stee! 1! Wihleh a hole has beell 

center-dri ed the proper size tol the Dial I. Both sides 

re beveled nicl ie lips ire filed The pilot is then in- 


\. Kk. Honapay., 


Union City, Conn. 
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Hlandy Turnmn-Over Beam 


The ordinary turn-over beam is a useful implement in 
a foundry. The one shown in Figs. 1 and 2 has ad 
vantages which the old-fashioned kind lacks. It is equally 
vood for straight handles or trunnions, and will turn 
over flasks made up of several parts. 

For lifting off tops It Is the best thing on a level lift 
I have ever come across, as it tightens equally all over 


( | 
}- ) 


| =k = i} 
ty) ) FIG.|. TURN-OVER BEA hy) 
Bt | Ik 
+} | } 
hr eee | 
| 


/ FIG.2. TURNING 
OVER 


Hanpy Turn-OCver BEAM 


The pulley turns the slack chain to the side that tightens 


first, and the beam, beine slune from the center, does 


= ho jolt (>! 


not lift until all sides are tight. There 
jerking when turning over, as the chain and pulley ru 
smoothly, 

We use this beam on flasks from 2 to 5 ft. square. The 
beam itself is made of oak, while the fittings are of iron. 
Mig. 2, which shows a three-part flask with straight han 
dles in process of being turned over, illustrates its action. 

J. WARREN. 


Belfast, Ireland. 


A Safe Circular-Saw Femce 


The new double circular saw which had been installed 
in our pattern shop was provided with a tilting top. 
Hither of the two saws could be brought into use by a 
worm and wheel, and the working side of the table could 
be moved back and forth for cutting olf or locked in po 


sition for slitting up stock. The fence, which was fixed 


In place by two pins so that it might the more easily be 
removed bodily from the table, could be tilted for sawing 
wedge-shaped sections. The tilting membei swuhy on 
two links, and when the clamp which fixed it at the ce 
=ired angle Was loosened, thie lower edge ot the fence 
shot out toward the saw. If the fence should be too neat 
the saw when this occurred, the sudden movement of its 
lower edge toward the saw might cause trouble—as it fin- 
ally did. 

To prevent such an accident, which might seriously in- 


jure the operator, all hands were instructed to be certain 
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that the fence was at a safe distance from the saw befor its upper end turnn upon the lt J. The brace O 
the tilting device was operated. one end of which turns upon t ot of the link V. 
But wWarhings are sometimes unheeded or forgotten, lias its upper end slotted tor e the bolt L T 


and the time came when the clamp was loosened with thi our parts are duplicat at the opposite side of slide J) 


] l was lifted 


fence too near the saw. The lower edge of the fenc \s the links A and WV ar e| Ol equal ler 
jammed against the swiftly moving blade and 


Was liltes and as the distance from the | r < e | the fene 


until the farther locating pin was raised from its hole in — the center of the pivot thi thre / the same 
the table. This allowed the fence to swivel upon thi from the pivot through the opm te ‘ WV to the 
other pin, thus bringing it still further 

ses — and 
over the saw, which then cut a ragged ( 
gap 1n its lower edge, broke one of the Vim 9 


supporting links and bent the other. | "| 
Finally, the fence tore its way into the | | 4 


saw for about one inch: the belt ran of 


uf 


the main-line pulley, and the = sav ——y 


stopped. The Opn rator Was unh . 


1 
a 
Ps 


cept for the shock his nerves may have A a | A \D 


sulfered—for which fortunate escape li e__ 18 6 
was not in the least to blame. TWO POS IONS pO LT TS ' ro Sap : 

The fence was repaired for imme ror SOUTH OTR . 
diate use, and with a new saw repla v TThT 
the one destroved, the machine Wiis | ms v] 

| 


again put into service. A new fence 





could have been obtained from the man- ~ B A ‘ 

ufacturer, but this would only have (iD P 
heen setting the stage for anotlh: Col * es ~——tiP 
dent and one in which the operator rT — Y y — - 
night not might not be so fortunate. I E K My 


was therefore decided that an entire 





new fence should be designed LS Ni N« ( ~ 


This new fence is shown in the a 


companying illustration, and a little explanation w TE the arm \ \ 
make its advantages apparent ’ ( -e the fence t 

As the entire fence would at times be lifted from the will therefore re 
lac hine, it Was made as livht as Was consistent with tl over to tin Usiree ) I \ or 
necessary strength The base B is fixed in place bv the revent the Tence, | to 
two pins ( which enter taper holes in the table. A sec- out The ay OT, CPE ¢ 

nd set of holes allow the base to be shifted bac r ed mn thy ep et al 
the saw to a second position for wide stock, the trav to pass over the bolt / il ‘ the cla 
of the slides in one position overlapping that of the othe ‘ wlt between t \ I e |? oO that al 
position by about one inch. Sliding upon this base is thy virts of the de eC i to ovement 
slide ) to which the fence EF is pivoted. The second men of the lever 2. 
her F carries the clamp screw G and the nut for thi ( This construction prevents ; epetitir ( 
adjustment screw //7, which moves the slide J). When t dent which destroyed the o 
clamp screw is released, the fence may be moved to nearly may be drawn out u { / en 
the desired position and the screw tightened. This clamps — the face of the fet 
the sliding member to the base, but leaves the part D may be tilted without fear o 

ree to be moved by the screw //7, which is then turned The fine adjustment attains ni ot th re // 
to bring the working face of the fence to the exact positior | be thorough! 
required. The nut for this screw is split and provided vii ive tried to set the « ence to a e, onl 
with a binding clamp for use when the fence is set for a to that ea | 1 tt ol 4 oved 
long job. For ordinary patterh-shop WOPk, this will not tia ea litt 
be required. W. Barko 

The limit of travel for the slide D is fixed by the stop sridgeport, Co 
J, which effectually prevent the fence from striking t “yf 
saw. The fence £ is tilted by a parallel-motion « ’ 
which compels it to turn about a line marked by the lower Removing Locomotive Valve 
edge of its face. This device is made up of the link A ? TR . , 


one end of which is pivoted to the fence # while the othe 

turns upon the clamping bolt Z. A second link WM, equa \ CX PETIONC unin OUl 
n length to the link A, is also pivoted to the fence a I dive bus un on 
one end, the pivot being In a line drawn from the lowe) t, we ae ort morse | Pauley 
front edge of the fence through the center of the pl ot u ; 

the link A. The other end of M is pivoted to the arm .\ i ist locomot nicl RB, the bushings; C, the 


which swings upon a pin near the end of the slide D, ydrau pre PD, the cylinder of the press; £, t 
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ram; F, the pump piston; G, the reservoir for the fluid: 
and /7/, the extension for tl ram rod. The ram and 


ram rod are provided with hydraulic, leather cup-pack- 


es TE i. 


~ 


—|5 


} 





—_ =) ’ = sone | 
| cr ») 
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Deraits oF Ilypraunic Press ror REMOVING 
LocoMOTIVE-VALVE BUSHINGS 


ing, and 


t the fit. 


hvdraulic pressure gage shows the pressure 
The pump cylinder was made of soft steel 
and bolted to the cast-iron frame C, the cylinder D, from 


an old hvadraule-jack evlinder, 


Terre Haute. Indiana 


A Useful Protractor 





ln makine drawings, particularly “layouts” or st 
diagrams, as well as in lavinge out angular work, a pre 
tractor is often needed, 
+See 4 pore oY 
\ UserunL Prorracror 
It is possible to lay out an angle from a table of sine 
tanvents or to calculate the three sides after choosi 


two and having the known angle: but for the majority o 


work these methods take up too much time, and if at 


ittempt is made to follow them rapidly, the chance ol 


error is too vreat to be ys rmiissible. Several Well KUOWTD 


4 1 
rms turn out accurate steel rules and scales at very low 


ees > Hence, if we take one ot these ol 


vo , 
360 divisions and 


make it endless by means of silver solder (like bandsaws ), 


sing a small piece of the steel rule about Yo in. long o1 
he under. or inner. side and securing it on a suitable 
enter piece. as shown in the illustration, we shall have a 


useful protractor 
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A center preferably ot bronze or alloy should then be 


attached to the scale. 
F. W. SALMON. 
Birmingham, Ala. 


we 


Method in Hardening 


A!l hardening jobs present conditions which are almost 
subconsciously taken care of by an experienced hardener. 
These conditions Vary trom job to job so that explicit 
instructions would be difficult to formulate. 


The illustration shows a piece made from carbon steel, 


The side A pore sents more surlace than the side i Lo the 


cooling action of the quenching bath. Thus, if the piece 


were dipped vertically, the side A would cool faster than 
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the sid fe, so that the prece would « Ine OUT D low on thre 
de w4, 

To overcome this | attached a wire ; SHOW Tn i ve 2 
and dipped the article at an angle, with the side 1 nvard. 
his cooled The side 2B = ial thy in advance ot thre sicle | 
and overcame the tendency to warp. The hardening ot 


st veral hundred of these \ ith a low percentage of Warped 
ol cracked pleces proved the al le ¢ the method. When 
andled by another hardener the work turned o red 


intil the wire sling and angular dip were adopted. 


Cuas. L. LouMeyen. 

Cleveland, Ohio. 

The magnitude of the estimated consumptio! f copper in 
the warfare in Europe is astounding An Enelish estimace 
of the copper consumption by the Germat nd Austro-Hun- 

irian armies is at the rate of 112,000 long tons per annu a 


ierman estimate places the consumption at the rate of 10,0 
metric tons per innum., The estimates are in close agre 

‘ t and, therefore, probably accurate If the Teutonic allie 
ng 100,000 metric tons per annum, their opponent 

ist be using a quantity that is at least as large, which 
would indicate a total of 200,000 tons, or 20 per cent. of the 
world maximum production \t present the rate of produc- 
tion is materially less 
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Machining a Square Hole in a 
Shaper 


Mr. Hill’s article under the above heading on page 
29 reminds me of a similar rig of mine. I have the same 
kind of holder, but for a cutter bar I use the bar from 
This two 


square the 


an Armstrong boring tool. bar has heads 


one of which holds the tool ACTOSS other, 
diagonally. 

This combination, with its possibilities in the use of 
inserted high-speed blades, is a winner for die work, key- 
seating and the like. 

Il. W. JOUNSON, 


Poughkeepsie, N. Y. 


Keeping a Loose Pulley Cool 
We were interested in noting the illustration given by 
Mr. Gilmore, Vol. 41, p. 
Mr. Gilmore has utilized a portion of the principles of the 
patent loose pulley that has been marketed for a good 


G92. Probably uncons« iously ; 


many years by my company and which is very well known 
among the better 
loose-pulley service is notoriously severe, running up to 
3000 and 4000 r.p.m. e to the 
pulley described on page 692 is that it would probably 


class of woodworking plants, where 


The objection which we s 


throw oil, and unless the tight pulley had a short hub it 
could not be utilized because of the excessive length of hub 
that the design necessitates. 

LIVINGSTON, 
Mich. 


Ss. OWEN 


Wilmarth & Morman Co., Grand Rapids, 


Support for Straddle Clamps 


‘ . 
Cooley on 


The straddle-clamp collar shown by J. E. 


page 75, must be fixed to the bolt, and it must be fixed 
low enough not to interfere with the function of the clamp. 
little than the the 


clamp when closed on the work. 


under-side of 
this it 
seen that the clamp, to be put in action, must not only be 
moved but lifted. 


Which means lower 


From will bi 


A better method is to close the end coil of a short prece 
of spring sufliciently to make it a push fit on the bolt. 
This should be assembled on the bolt with the closed coil 


downward and a washer on support the clamp. 


Thus, to take the work out, slack the nuts and pull back 


top To 
the clamps; to insert work, slide the clamps forward and 


tighten the nuts. The springs hold the clamps up and 


are easier than collars to fit on and to remove, and will 
automatically adjust themselves to varying heights. They 
may also be used on bolts of the same nominal size, but 
with a variation in actual thickness, without in any way 


detracting from their usefulness. 
The idea is also applicable to clamp plates, where, in 
place of a bolt and nut, a capscrew is used. 
GrorGe WM. SMITH. 
Bournbrook, Birmingham, England. 
| The use of springs under clamps is widely known and 


Eprror. | 


emploved in this country. 


Lanna UvUeanennendeeneeseevgnennennesceentt 


uenenety MM nT 


Psychology im the Shop 


This country seems to be retting on quite a psve hologi 
late. We are 


times and are indulging in psvchologi: 


cal basis of enjoving psychological good 
al tests to ple k out 
Now Mr. Lord 


men in the 


telephone girls and street-car chauffeurs. 


tells us something about the psvchology of 
shop (see page 255). 

If 25,000 men have read 
thing over 24,000 have 


“What 
question Mr. Lord does not 


as is likely, SOTIM« 


] 


no doubt asked 


this article, 
themselves the 
] 
| 


lo about it?” This 
Those that have 


nre we roiling to ¢ 


que stion, 


answered it have been men who had specific psvchologica 


tests to offer, and thev have not as vet been received wit 


open minds—to say nothing of arms 
Nevertheless, even 


are ready to make Sper ifle use of 
to think 


li We are hot at the stage where Wwe 


It is a might 


vood thine about, whether we avree with ea 


other or not, 


There are two things that this article brings to the sut 


face in mv mind: one is t ower of sugvestion in the 


/ 


which is also referred to twice in the same number 
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shop. 


| i heatest lst’ © Thi 
the Ro 
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power of suggestion that Lever ran across was at 
Aurora, N. Y.. 
ordinary inscription, “Keep OFF the 
“Why not use the Walks.” 


of that worn-out look around tl 


croft shops at East where ins 


(irass,” Lhe 


It is effective there Is hom 


turns that usually le 
speaks the hurried \merican, 


Passio ol tin 


The most workable psvchclogy that has gotten into the 
shops is that practiced by the foreman who assumes al 
wavs that every man is going to do every job in the shor 
est possible time that will per the quality and t 
finish which it requires, | s foreman makes men 
building them. ar vives then i m That are just Hh shack 
large for them, and gives the no chance to demut 
the foreman is sure they can do it, this gives them the first 
thought that thev can do it, and the first thought is apt 
to be the controlling on If he wants a man to stop 
side at noon and tighten a welt, he does not as or ol 
teers or offer extra pay, he simply tells the men that 


thinks can do the job best Thiat »>wants them to stav. am 
the \ lt he bulldo 


teased them, thev would find an excuse for having to vo 


stay. ed them, thev would not, and if le 


down town. 


This foreman never nags, and he never rides a man. | 
someone under him is not domg his duty and will not, he 
fires him—but he does not have to fire manv. Working 
is not work at all if the surroundings are pleasant Ifa 


man is not keeping up to the pace that lh should, thi 


type of foreman takes him to task, but he does it off to 
one side, viving the man a chance to tell about the « 
tractions of trying to keep up the payments on the piano. 


There are very few shops where men are asked to work 
hard: that is, wher the vy are expected to sweat as much 
or hoes ! Ti hone 


as they would plaving foot-bal 
garden. The thing that makes tt 


that there Is something that makes the 


seem hard is the fact 


men feel uneasy. 
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This is where the psychology of unrest comes in. Part 
of this unrest, the foreman can control if he will; part of 
it is in the very air. War news cannot but make men 
feel like fighting. Our indignation is aroused by things 
that a moment’s thought should warn us may have 


emanated from the brain of a reporter when trying to 
column. We get 


with someone's theory of the distribution of 


stretch a 50-word dispatch to fill a 


taken up 
wealth, and we get uneasv because we have only our own 
} 


These things the 


vy keeping his men so busy that they have no time to 


share. foreman cannot affect, except 


think of them. 
able without the slightest let-up of discipline, nor any let- 


He can make things pleasant and agree- 


ting down of the bars as to the quantity or quality of 
work, 

This phase of shop control can all be summed uy in 
what to do and less 


words: about 


to don't.” 


the few “Savy more 


about what 


COMPATABILITY AND INCOMPATABILITY 


The other thing that Mr. Lord’s article suggests to me 


is the matter of making one’s self over. In this corner 
of the country children were until very recently brought 
up in the notion that the fact that they desired to do some 
thing was a certain indication that they should repress 
the desire. If there had been a slogan it would have been, 
“Whatever is, 

Now, a few bold souls are beginning to think that pos- 


sibly when the Lord made them He did a pretty fair job, 


is wrong.” 


and instead of trying to undo it all they are trying to 
perfect the best that is in them and to be happy in think- 
ine that there is nothing worse than there is. They rec- 
ognize that different temperaments do not always get 
on well together, but instead of setting out to make their 
own temperaments fit into that of everyone whom they 
meet, which results, as Mr. Lord suggests, in getting the 
brands mixed, they pick the people with whom they do 
vet along well and leave the rest to find the tempera 
ments that they can enjoy. 

It sometimes works a hardship for a foreman 
You and I don’t hitch. 
get on my 
Hunt up another job as soon as you can?” That sort of 
i speech ought to be made more often, It is usually dodged 


to say 
frankly to a workman, * You area 


sood workman and all that, but you nerves. 


by a foreman’s trying to find some tangible excuse for 
dropping the offender, in the course of which he may lose 
standing himself with a lot of the other men. It would 
be better if Incompatibility of temperament were a cepted 
as a suflicient excuse for firing men. It sounds brutal: 
but there would be more happiness in and out of the shops 
if men knew that it was necessary to get along smoothly 
or get out, and the men who did not get along in one shop 
would find themselves happier and more comfortable in 
some other shop where they fitted. 

This process is going on all the time through the shift 
ing of men from natural causes, but it Is being counte) 
acted by men who shift for more money or for some other 
a desire to get where they fit. A man 


reason than may 


« perfectly happy in one shop and may shift to another 
where his temperament and that of the foreman do not 
hitch at all. 
long that he thinks that all the rest must be equally con 
venial, and when he is out, he may have to wait a long 


Ile may have been in a congenial shop so 


while before he can find an opening to get back. 
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Personally, | have always had the feeling that a man 
who is too much inclined to be introspective and too ready 
to make himself over is apt to make a botch of the job. 
If there is anything in him, why not let it come out in 
its own natural way? Does anyone think of Lincoln as 
a lank, lean, awkward man who ought to have given up 
his devotion to humanity for the sake of making himself 
the model of fashion? If anyone thinks of a man in terms 
o! reproach because he does not fit that person’s idea of 
what he would like to be himself, then his opinion is 
worthless. 

If a foreman is a nagging foreman but a fine workman, 
why keep him on the foreman’s job? He may try to 
make himself over, but he will more likely only succeed in 
spoiling a good workman to make a poor foreman. 

Why not develop the best we have and let the bad qual- 
ities go hang? 

ENTROPY. 
Worcester, Mass. 


The Machinist’s Trade 


The editorial on page 211, “What Is the Matter with 
the Machinist Trade,” was of more than passing interest 
to me, as I have been through the mill and it recalled 
many things to my memory. 

What a long time to work 
This appeals to me as being 


Foremost among these was: 
for such a small wage! 
one of the main reasons why more boys do not take it 
up, for they can get employment in shops on special 
machines and make fairly good wages at the start. If 
we could only make them regard the machinist trade 
as a stepping stone to something better, I believe it 
would not be so hard to get bright, energetic boys to 
learn it. 

If employers would take it upon themselves to have 
a heart to heart talk with these youths and impress upon 
their minds that an interest in their work, a little study, 
and the reading of good technical journals would help 
them to better things, more would undoubtedly be in- 
fluenced to try it, and thus bring out a better class of 
machinists. 

Harotp E. Greene. 
Ilion, N. Y. 
- 


Hardening Drop- Hammer Dies 


In reply to S. J. Barnes’ inquiry on page 244, as long 
as he uses cyanide in heating the stee! for drop-forging 
or any other hot work, he will have trouble with small 
cracks In the dies. 

It may be that the steel he is using requires cyanide 
to harden the surface. If that is the case there is no pos- 
sible way to harden the die blocks to prevent them from 
developing fine cracks after being used a short while. 

Sumprer A, CLOWEs. 
Pittsburgh, Penn. 

& 
marble cut 
transparent to be 


It has been found that into thin sheets, 0.02 to 
0.1 inch thick, is sufficiently 
of opal glass for electric-light shades Such sheets, 
are too thin but by a special treatment with 


a high temperature and pressure, marble shades can be made 


used instead 
however, 
oil, at 


for use, 


transparent, and give beautifully clear effects. Comparing 
the transparency and diffusive properties of such marble 
sheets and opal glass, it was found that the amount of light 


transmitted was approximately the same in both cases, but 
that the diffusive power of marble was distinctly better, viz., 
55 to 11 in one case and 70 to 60 in another 
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Flexible Vise Jaws short 
By I. 





The difficulty of holding in a vise arti if irreg 
shape needs no emphasis. In Great Britan J. EK. Storey 


has recently introduced flexible vise jaws which are suit 


able not only for single articles but also for a number of Q 

















articles. These can be held direct or. if the sides to b 
sripped are already finished, with the aid of a brass strip Yy 
placed between the jaws and the work. The feature 1s ween 
the use of a chain in a series of inverted V’s, the pivots 
forming two lines. In the bottom nothing but sidewise 
motion Is possible, while the movement of the top row 8 
is unrestricted. This construction is shown in Fig. 1, 
while Fig. 2 illustrates some of the different positions 
possible, indicating the flexibility of grip obtained. Any 
change in the angular relation of adjoining links produces 
corresponding changes in the other links, which enables 
curved or other irregular-shaped articles to be gripped 
The body : ¢ Fig. 1, is of case-hardened ste |. rectang 
lar in section, with projecting lugs at each end of one of 
the faces. To these lugs the end links of the chain are 
pivoted and, of course, the distance between the centers 
of the lugs is less than the total length of the chain }). 
This consists of flat links of hardened steel, reetangula 
1) cross-section and rounded at each end. The outer, or 
vripping, end is of larger radius, the object being to 
prevent any three pivots getting into the same horizontal 
plane and thus locking at dead centers It will be seen 7 
moreover that the larger radius is offset from the center 
of the pivot, producing a scissor-like action and inereas 
ing the range of flexibility. The result is that the chains Co 
are of X-form rather than inverted V, with, of cours 
%, pan a de fo teady 
j a 2 WING T ‘ ; t Bea 
] 
¢ —3_| Or ie Pam ee. 
U Ivey a — = = — << 


oe 


om 





























I gs. 11 AND 12. APPLICATION 
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tion, will not prevent the links accommodating them- 
selves to small variations in the articles gripped. 

The jaws may be used either on machine or bench vises. 
In the former ease, they need not be attached to the 
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points of contact with the article gripped. If one jaw 
only is used, several articles may be held at the same 
time. For instance, five articles have been placed oppo- 
site the points of the V’s of the flexible jaw and against 



































pt 





Various APPLICATIONS OF FLEXIBLE JAWS 


vise, being employed as ordinary loose jaws. On bench 
vises a clamp plate to which the jaws can be attached by 
dovetailed slots slipping over studs is necessary, as il- 
lustrated in Figs. 9 and 10. 

The pressure applied is equally distributed through all 


an ordinary flat jaw and gripped with equal pressure by) 
means of a screw vise, although the five pieces vary in size. 
The principle of the jaws is thus particularly applicable 
in jig work. 

A jig to which this type of jaw has been applied is 
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shown in Fig. 11. It was used on a multiple-spindle drill- 


ing machine and the articles gripped are shown by the 


dotted lines W. The jig 
articles. The 
beam B is connected to the eccentric shaft ¢ 


is duplex, there 
link motion is shown in detail in Fig. 12. The 
by the links ) 
and is operated by the levers p 
FE, one being placed at each back £3 Turn ar 
The . 
beam is loosely retained 

the of the 


by screws G, 


end for ¢ onvenien e, 
face 

the 
vertical 


against 
bridge F 
which 


are in slots 
thus 
movement to the beam. 
i 
are gripped by the rollers //, 
Fig. 12 


are carried on a chain com- 


vertical 
he 


row 


and allow 


five articles in each 


, Which in this case . o 
posed of inclined links J and 


The lat- 


ter have free sidewise move- 





—_ 


horizontal links kK. 





Rig. 8S. Lockinae | 


IVOTS 

ment, being retained loosely ro Rerarin SHAPI , 

by the screws L. Thus, com 

pensation is obtained for differences in thickness of the 

pieces held and the pressure Is equally distributed. 
The jig 

while the other is in operation uw 


is made duplex so that one side may be loaded 
ider the drill spindles, 
the jig being mounted on a turntable for this purpose 
faces on which the 


For keeping the chips clear ot the 


articles rest, the jig body has two sloping faces, one for 
ot 


also with sloping sides. The machined tops of the 


each row work, and on these slopes ure projections, 


pDro- 


jections form the platform for the work, the location be- 
ing by pins fitted into holes drilled during the previous 
operation. The chips, therefore, fall mainly on the slop 
the flat 


is ob\ iously 


while surfaces are small and easily 
cleaned. It to 
quickly under multiple-spindle drilling machines, other- 
the time lost of to the actual 


cutting time—hence the advantage of such a jig. 


ing faces, 


1 
i 


necessary handle the work 


Wise is out proportion 


These flexible jaws are being placed on the market by 
C. W. Burton, Griffiths & Co., Ludgate Sq., London, E. 
C., England. 
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German Industry During the 
War 


By Max AmbBera* 

In the report on the German industrial and economir 
situation that appeared in Vol. 41, p. S49, it was shown 
how German industry and trade were affected by the 
world war in no alarming manner. In the meantime, 
after more than half a year's continuance of the war, th 
activity of German economic life has further increased, 
so that our industry is now in a position to cover not 
only the war requirements of our own country, but to 
turn attention to supplying the civil needs at home and 
those of neutral foreign lands. The last point deserves 
to be especially emphasized because it shows better and 
more incisively than anything else the fine state of Ger- 
man industry. 

It is true that Germany is helped by 


carried 


the fact of 
by the 


enormous organized work on military 


*Berlin, 


Germany 


being two rows of 
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authorities bot congue red 7, iu? and the Fre) hy 
ore- and coal-mining dist t« s, Which Is ¢ 
re illy the most import I ( Ira ( In t 
egions all mills, mines ai CS ; \ ing u 
Cis j SUDEerVISIO! j ( (at l il ount | Lus 
camph Belgium, the celebrated Cockerill Wo 
well known Nation War A act and 1 
er Belgian machine is, SOD the imap 
t, are again i ll operat 
\ further wtol t! I (;ermal 
e reductiol bDelore ( ‘ . 4 
t rate from 6 to 5 i ent ty ration of the 
iis its - ie 1 ol dust 
al track the present th ‘ Che Imperial 
( <CTVes 2) vl l l , t that, « 
paratively soon after the | ik of \ a 
econom COnadITIONS are no stool Cs} 1 
t the state Ol the Cre beac 1 1 
rove “Oo That toda t ma M rohnouneced Thorou 
ly solvent 
I) rw) t oO volit al ow theretore, Grermatl 
lnds secure \ moratorium, wh as all hostile a 
even a few neut untri na 1 a lare at the b 
! 0 Cc Wa out of the quest ol lor Germany, here- 
‘ is tiv 0 | | | Liiure Lint we 
lk ed for in large num ‘ mited toa few \ 
works are running, mo \\ ‘ three shilts al 
I Oo prices | tea 0 ' leness that wa 
eare ) nial mn tiv rst wee ‘ the war, the exact 
opposite has come to pass ranches of industry 
The demand for skilled workmen is often far above the 
Ss aD Consequently, t ‘ rea nis ive been SCCK 1] 
leave of absence or exemptio1 or > led hands, foremet 
et The army authorities take this need of indust: 
thoroughly into account an ive allowed furloughs 
iumerous soldiers in order that those shops which have 
army contracts and would be hel one or mor 


strength is found in recent statistics 


rtments by the drafting of their men into military ser 
e may work uninterruptedly. Kver this har 
ovides perfect substitutes for experienced special 
skilled workmen, it prevents the direct shortage whic! 
re and there was beginn to be felt. 

PATENT AND Travr-MaAt APPLICATIONS 
\ further gratifving proof of Germany’s economi 


of the Impe rial Pat 


ent Office, showing the patents and trade marks applied 
r since the bevinhing of the wal 
l’atent Trade-mark 
W ec Applicatio Applications 
Au S r 24 
Aus l 269 
Aus to 22 266 
Aus 1 te ) O80 
Aug | to Sept ~ Je 
Se] t< ] 4 ai) 
Sept $to 19 1s 4 
Se] l to 26 1 1 
Se] to Oct f 11 
Dot to 10 4 391 
Oct t 17 ‘ 1K9 
Oct te { 1 
ret ‘ t< ] 6 
No ne 
No t ] ; ‘ 
The figures show that, after somewhat more than 
months war, the number of patent applications had 
increased by upward of 100 per week. <A further consid 
erable increase has taken place since. It proves that, 
spite of the number of inventors on the field of war and 
though th patent applications from the hostile coun 
tries, which in time of peace formed a not inconsiderable 
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percentage, are entirely cut off, the German inventors 
cannot so easily be subdued. At any rate, the fact that 
the number of patent applications has so sharply increased 
is a safe guarantee that in all departments of their eco- 
nomic life the German people have lost none of their joy 
li) work. 

Macuinery BuLLpING 

As regards the position of the machinery industry 
in particular, the German machine shops of the electrical, 
iron and steel industries, Instrument manufacture, pre- 
cision work, ete., having orders for the army, both di- 
rectly and indirectly through all other kinds of supplies, 
are so busy, loaded and overloaded that standard machine 
tools, such as lathes, drilling machines, and millers, are 
not generally obtainable in less than six to seven months’ 
delivery. For special machines used in arms, ammunition 
and artillery manufacture, seven to ten months’ delivery 
is Ny no means rare. All attempts to get them sooner at 
higher prices—100 per cent. premium and over—are fruit- 
less. The shops run, on an average, with two or three 
-hifts and still are unable to master the work. 

Through a considerable range, also, the machinery in- 
dustry is getting direct war contracts, not merely those 
army and navy orders that come within the ordinary 
field of machine construction, but war orders in the nar 
rower sense of the word, quantity supplies which bid fair, 
through the entire period of the war, to Increase still fur 
ther the congestion of the machine shops. The consump 
tion of material, both ammunition and other supplies, is 
much greater in this war than in former ones, and a large 
part of this other equipment has to be made in machine 
shops, while even the production of ammunition, such as 
shells and shrapnel, is largely distributed among numerous 
machine manufacturers beside ammunition works proper. 
In view of this circumstance, and the present crowded 
condition of the machine shops, it is very probable that 
they will maintain their full activity for months. 

In the iron foundries also the progress of business may 
be pronounced thoroughly satisfactory, even considering 
the state of war. To a great extent the foundry prod 
ucts are used lor military Purposes ana this source of 
demand has of late grown very considerably, so that it 
has been possible already to raise prices with success. For 
ordinary commercial products, however, orders have not 
vet become so heavy as before the war. because the 
domestic consumption, which is now the sole dependence, 
has not regained its formed magnitude. On the other 
hand, the demand has grown in point of quality, which 
‘nm a& measure compensates lor the falling off. The 
increased capacity of the home market and the sharply 
reduced export trade are thus, for the present, less felt. 
‘alleable-iron foundries are US [ee ially well ov upied and 


have already shared abundantly in the price advances. 


SHIPBUILDING AND AUTOMOBILE MANUFACTURE 

The shipbuilding industry is extraordinarily busy, 
since work of all sorts is contracted at good prices, The 
vreat losses of merchant vessels must, after the establish 
ment of peace, bring extensive orders from the merchant 
marine, so that the prospects of shipbuilding appear 
to be highly favorable. It almost goes without saving that 
the Government yards are working day and night with in- 
creased forces. 

The German automobile industry remains very. busy. 
The automobile plays a highly important part in military 





MACHINIST Vol. 42, No. 12 


service and there is no doubt that our prosperous and pro 
ductive motor-car industry will maintain great activity 


during the war. The question whether there may not be 


u reaction after the war is to be given an unconditional 
negative. Even though the huge army orders relax, new 
tasks will confront the German automobile industry. Pri- 
niarily there will be a replacement of the cars taken from 
traffic, which the shops now find utterly impossible. At 
the beginning of the war, numerous automobile omni- 


buses, motor trucks and other power vehicles in all large 
German cities were requisitioned, The omnibus and other 


transportation companies are not now ina position to re- 
pair the loss, because the factories cannot fill the orders. 
The huge work of replacing the lacking vehicles is there- 
fore reserved for the future—after the war. 


The omnibus companies, breweries and numerous other 


industries will have to let extensive contracts for vehicles 
in order to resume their activity in the earlier manner. 
For this reason it can be shown, almost with certainty, 
that the present good business situation and extraordinary 
activity in the automobile industry is by no means transi- 
tery, but that this important German industry has a thor- 
eughly assured future and that, even in the world mar- 
ket, the German automobile industry is promised a place 
suited to its high productivity. 
The Exrorr Trapt 

As regards the German export trade, its present dithcult 
position allows one highly important advantage. It 
the world’s eeneral economic situation Is such as badly 
to shake our trust in oversea markets, the countries that 
supply raw materials are seriously affected by their 
trouble in disposing of them. Not only is the important 
purchasing capacity of Germany withdrawn from the 
market, bat the purchasing power of hostile and neutral 
countries is greatly weakened. To this are added appre- 
ciable difficulties in) transportation, since the German 
merchant-marine is condemned to inactivity and that of 
England is largely devoted to military and war-supply 
purposes. 

All signs indicate that our enemies will not succeed in 
replacing the Grermanh commerce ly their own. Trade, 
and particularly foreign commerce, is a matter of recipro 
eal confidence, which takes time to develop, even apart 
from the practical obstacles that have always to be over 
come. When the war is over and we return to paths o! 
peace, it will indeed require vreat efforts to recover the 
contested, and in part lost, export markets and to widen 
them for the increased output of German industry. 

& 


Iron burns freely under favorable conditions, though such 
i metal is not commonly thought of as combustible A piece 
of soft iron, when whittled into a flame, burns brilliantly 
Fine iron filines are used in quantities to make fireworks 
and no mass of iron, no matter how large, can be 
heated red in contact with air without “rusting.” 
\ recently discovered process, termed by its inventor 
‘cnlorization,” said to protect combustible metals from 
atmospheric action at high temperatures and make them 
available for a much wider range of usefulness than is now 
the case, was recently described in the General Electric Re- 
view. The metals are heated in revolving drums containing, 
among other things, finely divided aluminum, by which a 
surface alloy containing aluminum is produced Pieces whic 
because of their shape and size are not adapted for tumbling, 
may be calorized by packing them in, or painting them with 
a suitable mixture and heating them After iron is calorized, 
the effect of heating is slight Instead of burning and th 
seale falling off, as in the case of untreated iron, practically 


no effect can be detected 
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Editorials 
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The discovery of two valuable commercial processes 
Dr. W. F. Rittman, chemical engineer of the Bureau, is 
vouched for by the U. 8S. Bureau of Mines in a bulletir 
just issued. 

The first of these processes promises to enable oil re 
finers of this country to increase their output of gasolin 
from petroleum 200 per cent. or more. 

The second process is for the manufacture from crud 
petroleum of toluol and benzol, both of which have hereto 
fore been obtained almost exclusively from coal tar, and 
as Germany has specialized far beyond other countries in 
coal-tar byproducts, the United States and the rest of 
the world have been dependent on that country. These 
products are the important bases for the production of 
dye stuffs and high explosives, especially smokeless pow 
der. 

With a steadily IMncreasing demand hor vasoline, this 
first discovery comes at an opportune time. But the 
second process may prove of much more value to the 
country, in that it suggests the establishment of an ind 
pendent home-industry in which Germany has heretofor 
had control—the dye industry—and also promises indi 
rectly a measure of national safety of incalculable import 
ance. The amount of benzol obtained for American coal 
and water-gas tars has been insignificant compared to 
the demands. The process of obtaining this product com 
mercially and economically from crude petroleum, of 
which our supply is, at least for our day, inexhaustible, 
may be the most important discovery of a generation. 

Application has been made by the Bureau to patent 
these two processes on behalf of the American people t 
prevent any monopoly in their use by private interests. 


3% 


The Small Shop and the 
Shrapnel 


A nation depends very largely upon its small shops 
in time of peace for widespread industrial prosperit 
It would also depend upon them largely in time of war fo 
materials of defense, as pointed out in the article o 
“Making the 18-Lb. British Shrapnel” in this issue. As 
a patriotic measure, it behooves all small-shop owners 
and managers, as well as those of larger shops, to becom 
familiar with the ort neral method of making munitions o 
war and to analyze their capabilities in these lines wit! 
a view of determining what they could do if the oceasior 
should arise. This is not admitting in the slightest d 
gree that the occasion will or even might arise when sucl 
steps would be necessary, but it advocates a good business 
like attitude on the part of the mechanical industries 
our country, and one which would eliminate serious di 
lay if the remote possibility ever became a fact. 

Aside from this feature of the subjec t, the des riptio! 
of the process Is of value to the small shop lor anot 
reason. The method of manufacture described is strictly 
uptodate, in spite of the fact that the machines used are 


Uptodate manufacture 


In several Cases discarded Ones, 


VUAYUUVUECAAALVAUAADLAA AEE TELLER LEE 
does not necessarily mean brand new machines, but if 
means intelligent study ot each operation pon the ma 
chines that you have, and when there are a quantity o 
pieces, it also means a system of limit wes similar to 
the ones described for shrapnel 

The entire subject of practical manufacturing from the 
operating end may be summed up as a careful study of 
each detailed operation and a close inspection, step 
step, of the product. When faithfully and intelligent! 
carried out, these two principles cannot fail to result ina 
successful shop 


W orl BO vY eatiner 


Evervone feels more like wor rool me days tl 
on others, but it remained for Dr. Ellsworth Hunt 
ton, of Yale University, to analvze these physical influ 
ences and to chart the results in the orm of curves 

The results are parth ularl terest to the tactor 
executive, since the lara “tf number of observations we 
made on the emplovees of three New Eneland machine 
factories. The workers who were studied were paid wi 


der the piece-work system, and their output was not re 


stricted through lear ot a cul piece rates Neithe! 
were the outputs of these factories ntluenced by sen 
sonable demands. The observations extended over thre 
vears, and covered such a variet ol Wor that the sin 


larity in the results from vear to vear and between t] 
different factories, appears to bear out the contention of 


an underlving law whicl overns the rise and fall of 


productive Ca} ade IT\ 


The lowest point occurs in the mont January, cor 


responding to an efficiency of 8914 per cent. and an out 
side temperature of 1) deg Kr. The mrhest pormt occurs i 
November and vives an efficten of YSl, per cent. at a 
temperature of 45 deg. F \ second low port is found a 
the en of .| \ ( ow ~ rennet 
aur the middle of June \s } e four pol 
he iverage cur\ Isa ta ‘ ore 

The explanation of this remarkabl misistent varia 
tion is that everyone's ene aries 10 or 15 per cent 
from season to season, This is borne out by tests made o 
school children in Copenhagen at different times of the 
vear, Which show that their strength 1 tuates from sea 
son to season in the same wa as. and corre monn ti 


the fluctuation in the energy of factory operatives 


\ third series of tests made on the mental ene n 
West Point and Annapolis Cadets indicates the sam 
eral fluctuation s, except that thr Tahid DN ITUI Colt 
later and the spring minimum comes earliet 

Among othe Interesting deductiol iron his test 
Professor Huntington finds a stimulation in temperature 
chanves, provided thev are not too reat. Tl sis in line 
with the experience of some ma liacturil plants, wl 
ave found it advisable to vary the temperature of the 
lant work-rooms at intervals during the dav, instead o 


*Harpers Monthly Magazine Januar number, p 
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keeping it constant. The temperature at which man’s 
physical activity seems to be the highest is 60 deg. F.; his 
physical and mental activity combined, 50 deg. F., and 
mental activity alone, 38 deg. F. The following extracts 
will be of interest to factory managers: 


In the management of factories it is eminently wise that 
work should be light during the winter months. Already it is 
a custom in many places to slow down during January, and 
now we see that there are strong physical reasons for doing 
this Another important suggestion afforded by our curves 
is this: If the operatives of a factory, or people engaged in 
any kind of work, are to be speeded up, the time to do it is 


February is 
him to 
spring, 

may be 


To up in 
horse and expecting 
however, during the 
and especially during May and early June, people 
pushed to the limit and will not suffer because their 
are naturally increasing. This is still more the case in October 
and early November. 


lends her aid speed 
whipping a tired 


Later in the year, 


when nature 
analogous to 


win a race 


energies 


— 
or 


Office versus Shop 


Every successful business is dominated by some indi- 
vidual, unless it is just starting to slide down hill. That 
individual inevitably has ideas of the relative importance 
of the different departments, depending often on which 
department he came up through. 

If he was a salesman, his idea of a business man is 
that he is the man who gets orders. 

If he was a designer, his idea of a successful shop is 
one in which the best possible engineering is done. 

If he was a machinist, then the whole shop centers 
around the machines and tools and the production is all 
that counts. 

If he was a bookkeeper, the financial management is 
the all-important thing. 

In truth, all these things are essentials; none can be 
dispensed with, and yet none can make a business success- 
ful without at least fair cobperation with the others. 

A finely designed machine is half sold perhaps, but not 
wholly sold. A business with plenty of money and every- 
thing safe for a squall may not lose money, but it will not 
make any by virtue of financial management alone; and 
the best salesman in the world cannot make a poorly built 
machine stay sold, nor can the best machine equipment 
help to collect a bill. 

Of ail the possible combinations the one in which the 
bookkeeping endeavors to dominate the shop is the most 
exasperating to the shop man. Why he should do any- 
thing to make the work of the bookkeeper easier is be- 
yond his comprehension. To him, of course, the import- 
ant thing to do in the shop is to get out work—the more 
good work turned out in a given time, the greater the 
profits of the concern. Often he goes to the length of be- 
lieving that it is a waste of time to keep track of time 
spent on jobs. He will get them done as fast as he can— 
so why know how fast he does it? 

In one way there does seem to be something of truth 
in this attitude. A foreman is supposed to watch out for 
every operation that goes through his hands and see that 
it is done in the shortest possible time that will give 
the quality that is demanded. How is he benefited by a 
‘ost system that tells him that last March the job was 
lone by Jim James in 1134 per cent. less time? Jim 
left in April because the office would not stand for a raise 
in pay of 5 per cent. to hold him. His record was poor— 
1e had averaged in the previous month to do 114 per cent. 
ess work than a man drawing his pay should do. There 
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was no record of the hardness of the batch of castings 
that he had kicked about but had machined to help the 
shop make deliveries. He was dropped on an incomplete 
record, and no one has yet made a complete record. 

No record shows whether or not Tony was out with the 
boys or up with a sick child the night before he made a 
bull on a lot of spindles. No record shows that the steel 
was so soft that it tore up every time he tried to take a 
chip with a threading tool. None of these things can 
be incorporated in a bookkeeping account. That is a 
matter of figures, and figures are fixed quantities. Men 
not. 


and materials are 


ate 


The Names of Things 


The names of things vary in different parts of the 
but one of the strangest was recently found in 
Tacoma. Here a sign read “White Metal Sheaves,” mean- 
ing white, or hard, cast iron to withstand wear. But in 
most parts of the country this would be known as “white 
iron,” as white metal is a common term for any sort of 


country ; 


lead-tin-zine alloy, such as babbitt. 

This brings to mind the British use of the term ma- 
chinist, the only criticism being that it is not our usage, 
which is hardly a criticism that will hold water. This re- 
fers to the term “machinist,” which we apply to the 
maker of machines. The British apply this to the user, 
instead of the maker, and it is quite common to see signs 
and read advertisements for “machinists on ladies waists,” 
“machinists for laundry work,” etc. All of which goes 
to show the desirability of uniform usage to prevent con- 
fusion and misunderstandings. 


Two of the items brought up for discussion at the 
Sixth International Congress of Chambers of Commerce, 
held in Paris last summer, were the saving of daylight and 
the adoption of the 24-hr. day. 

The suggestion for the saving of daylight is something 
like this: On May 1 of each year all clocks are to be set 
forward one hour, and on Sept. 1 they are to be set back 
one hour. It is stated that in the latitude of London 
this would mean a saving of 154 daylight hours. This 
would give a longer time to everyone engaged in industry 
for recreation at the close of the spring and summer days, 
and would result in a saving in the industries because of 
a lessening of the hours when artificial light must be fur- 
nished. The discussion of this subject was favorable and 
a resolution was adopted which reads: 

That an international understanding be sought 


Resolved: 
the summer months, by 


in favor of saving daylight during 
advancing all clocks by a given amount. 


It is evident that a thing of this kind can only be done 
through some kind of an international agreement. 

In regard to the 24-hr. day, the congress approved a 
report advocating the generalization of the 24-hr. day as 
applied to railroad, postal and telegraph services. This 
seems to be of minor importance and if put into effect 
will lead to at least temporary mental confusion. If you 
walked into a railroad station and found that your train 
was scheduled to leave at 18.17 o’clock, it is more than 
likely that you would mentally scratch your head while 
you asked, “What in blazes time is that?” 
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Machine for Drilling Shrapnel 
Fuse Plugs 


The device shown was made for drilling three small 
holes in the ends of brass timing-fuse plugs for shrapnel. 
Some of the plugs are shown in the foreground. 

The three holes drilled in the dome of each are spaced 
equidistant and are drilled in at an angle so that they 
converge into a common center where they break through 
into the interior. For this reason the holes cannnot all 
be drilled at once and an indexing fixture is used. 

















MACHINE FOR DRILLING SHRAPNEL Fuse PLuGs 


lf a toot 


The drilling spindle is operated by means « 
treadle. A small rod connects the sleeve and the index- 
ing mechanism of the fixture in such a way that each time 
the spindle returns the work is indexed one-third of a 
turn. After the third hole is drilled, the operator de- 
presses the crank lever shown at the left. This raises the 
small holding-down spindle and at the same time operates 
an ejector sleeve which pushes the work off the locating 
plug. The ejector returns to a neutral position while 
the holding-down spindle is still raised. The operato: 
then places another fuse plug in place, pulls down the 
crank lever and starts to drill. The order called for a 
device that would drill 7000 fuse plugs, or 21,000 holes, 
in a 10-hr. day. Tests showed the machine capable of 
drilling from two to three thousand more plugs than speci- 
fied. 

The body of the fixture is made of aluminum with the 


\ No. 55 drill is 
used, and the fixture is applied to a regular No. Yy Ave 


operating parts of hardened tool steel. 


drilling machine, capable ol a spindle speed of 12.000 


r.p.m. It is made by the Cincinnati Pulley Machiner 
Co., Cincinnati, Oho. 


Rotary Swaging Machine 


The machine shown is equipped with a new feeding 
attachment designed to feed in long bars of tubing or rod 
in steel, copper or iron, for reducing the entire lengt 
of the bar or swaging any particular portion of it. 

The large spanner wheel shown at the extreme right 
is for feeding in the spindle of the attachment. Th 
spanner wheel shown in the center on thy spindle oper 
ates over a spring collet with a conical nose. The bat 


Is put through from the rear of the spindle, which is shown 
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at the extreme right, and is clamped tight by the chuck 
on the opposite end of the spindle, which is controlled 
by the spanner. The large spanner wheel operates the 
pinion which meshes in the teeth that are cut on the under 
side of the spindle. 

The attachment is bolted to the front of the machin 
and supported by a pipe stand. Attached to the front por 
tion of the spindle is a bracket made out of a steel casting 
The two lower bushings on this bracket ride along the 
two rods that are bolted to the front of the machine and 
serve as a guide for the spindle, as well as assist to sup 
port it and keep it in alignment. The rear part of the at 
tachment consists of another steel casting where the shaft 
on which the spur pinion is placed has a bearing. Th 
spindle also rides in a bronze bearing in this same casting. 

This machine is a recent product of the Standard Ma 
chinery Co., Auburn, R. I. Aside from the new feeding-in 
attachment, it is of the same general construction as the 
previous mod I. It is made to accommodate various sizes 


of stock. 
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Automatic Quick-Acting 
Wrench 


The wrench shown has instantaneous adjustment. It 
. operated by simply polar ing the object to be turned be- 
tween the jaws and pressing the movable jaw in, or draw- 
ing it in with the thumb-trigger under the handle, until 


if strike s the obje Of 
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AvromMatic Quick-AcTING WRENCH 


The grip is then maintained and increased by an auto- 
matic locking clutch which acts as a cam. Like other 
clutches, this has a neutral position which allows the jaw 
to move freely in and out. The neutral and locking po- 
sitions are automatic in action. It is made of one piece, 
and with the mechanical principle involved, the harder 
the pull on the wrench the tighter is the locking action of 


the clutch. A slight pressure on the clutch opens the 


jaw. 
This type of wrench is made in several styles by the Au- 
Wren Mass. 


Boston. 


tomath 1 Manufacturing Co., 


Recording Pyrometer 
The recording pyrometer shown is of a new type devel- 
oped by the Wilson-Maeulen Co., 1 East 42d St., New 
York. N. Y.. and is to be marketed under the trade name 


of “tapalo 

















AUTOGRAPHIC PYROMETER 


\ special feature of this instrument 1s that the carriage 
ontall Ing the record paper, typewriter ribbon and other 
recording mechanism is pivoted to drop down entirely 


away from the galvanometer so that the papet and ribbon 


can be changed without the possibility of injuring the 


] 
vaivanometer. 
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The record is taken on the under side of the strip. 
The tracing paper used is as visible from one side of the 
paper as the other. The speed of the record is 1 in. an 
hour. A dot is made every 12 seconds, and during the 
intervening period the pointer is free to swing to its true 
position. 

The depressing member which makes the dot is oper- 
ated by a three-cell dry battery; the clock merely fur- 
nishes the time. The indicating scale is mounted on the 
front of a chopper bar which is pulled down by an electro- 
magnet, with a blow to make the record, and this chopping 
bar is over-counterbalanced so that it tends to rise quickly 
after the downward stroke is accomplished, at the bot- 
tom of which the electro-magnetic circuit is opened. 

The tapalog will take a single record of one tempera- 
ture in one color, but it is generally furnished with an 
automatic switch which, every minute and a half, switches 
the tapalog from one thermo-couple to the next and brings 
another portion of the multi-color typewriter ribbon under 
the pointer so that the different records are taken in dif- 
ferent distinctive colors up to as many as four. 

Multiple recording is important, for instance, in a 
large furnace where thermo-couples are inserted at differ- 
ent points; the records, all being on one sheet, show defin- 
itely whether the furnace is evenly heated or just what the 
degree of uneven heating may be—the whole graphically 
set forth in a multiple record. The ribbon which passes 
under the record paper is made in the form of an end- 
less belt so that it is not necessary to employ any me- 
chanism to reverse the direction of travel. 

This pyrometer may be located a long distance from the 
it is provided 
throughout with bakelite disks, washers, plates and other 


furnace, and in order to overcome shrinkage, 


working parts. 


Sanitary Water-Bubbling 
Fountain 


The illustration shows a form of ice-cooled bubbling 


fountain designed especially 





for shop application where 
the ordinary inverted bottle 
system is inadequate and, in 
any event, where it is desired 
to use the regular city-water 
supply. 

The tank is insulated with 
a large number of brass pipe 
coils within. There is pro- 
vided a device for protecting 
the pipe coils from injury 
hy the ice. When attached 
to the supply, the apparatus, 
which is supplied with a bub- 
is operated 
by a self-closing stop. lce- 
cooled ready at 
once upon the turning of the 


pling fountain, 


water is 


stop. 





The type of fountain 








shown is a recent product of 
the Sanitary Fountain & Spe- 
cialty Co., 176 Federal St., 
Boston, Mass. 





Sanitary Water Fovun- 
TAIN 
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Milling Attachment 


The milling attachment shown is designed to be used 
on lathes of the various types and sizes from 12 to 24 in. 
In attaching this device to the lathe the regular tool 
post is used; the cutters are driven by the headstock spin 














MILLING ATTACH MEN’ 


dle. By the use of standard milling cutters, keyways 
of any width or depth up to a length of six inches can 
be milled in shafts from 14 to 2 in. in diameter at one set 
ting. 

This attachment is made by Hoenig’s Machine Works, 


Kast Liverpool, Ohio. 


Boring Heads 


The small-sized boring heads shown are the latest add 
tion to the line made by the Marvin & Casler Co., Canas 
tota, N. Y. 

In these heads, the regular drill chuck used in the 
larger head has been replaced by a hardened V-block and 
setscrews for holding the tools. Two setscrews are used 


to secure a rigid erip of the tool. 
































BorinGc Heaps 


The V-block is aligned so that twist drills within tl 
range ol the chuck can be brought to run true by adjusti 
the offset hy means of the micrometer screw. It is pro- 
vided with a take-up ring which keeps the moving part 
in close contact the same as the larger sizes. The \ 
block grip enables the operator to use tools with round 
or octagon shanks of various sizes to meet the requir 


; 


ments of the work. The micrometer screw is graduated to 


read to 0.001 in. 
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The head shown 1n the lower view cons sts Ol a shank 
and body, across which is moved a head or chuck wl 
carries the boring tools. The offset adjustment is secured 


by two opposing hollow setscrews threaded in the bod 


the inner ends resting against a cone-shaped extension 


= 

= 
, 
/ 


of the chuck. The adjusting s 
to correspond with this extension of the chuck, so tha 
they act similar to a gib and draw the chuck firmly agains 
the outer face of the body, and at the same time lock the 


chuck and tool in position for depth of cut. The tool 
is set tor depth Oot cut bv releasing one of the Opposil 
setscrews and following up with the opposite screw 


liydraulic Bulldozer 


The bulldozer shown is made by the Hydraulic Pr 
Manufacturing Co., Mount Gilead, Ohio. It may be oper 


ated eithe r trom an accumulator or by Qh pump separat 

















150-Ton Hypraunic BULLDOZE 


rom the press, the pressure being controlled by a aot 
acting poppet valve, 

The pressing table is 24x48 in. The ram is 12 
diameter with a 12-in. stroke and is returned by means 


of an auxiliary pull-back evlinder, The 
of the press is 10 ft. and 1 over-all width 560 n I! 
} 


nas a capacity ol 10 ton 


PERSONALS 


Carlton R. Mabley, for the } t five ve ‘ 
iger of the R. I. V. Ball Bearir ar } joined the 
organization of the S. K. F. B Bearing Co., New York, N. ¥ 

Henry N. Sonnent! ar ns director of the S« 
Ir eering Co., Londo nd M ' n tl a 

brief business stay While here his headquarter 
it the Seville Hotel, Ne York, N. \¥ 

J M. Vallet, of 1 > i at pres 
country it order to nvest te \ t 
facturing methods, equi; ent | t ‘ | 
headq ters while here will e wit M el Car l1& S&S 
1 Wate St New Y ( 

oa .2 Re ingtor ene ] ‘ ‘ 

W i MeLe & « I \ 
t i e in tl < \ S i 
They expect to Vv t t \ ! 
rs wit} t tur 


Volumes of Horizental Filled and Partly Filled Cylindrical 
Tanks—E’rratum 


On page 854, Vol ’ for the t k 108 it imeter 
i depth of liquid ) t of iid in cul 
iven as 29.055 and the volume o 
The S¢ fixures hould read ‘ 14 re 
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Prices--Materials and Supplies 
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IRON current 


and times 


were 


PIG 


points 


-Quotations 
indicated: 
Mar. 19, 

1V15 

No. 2 Southern Foundry, Birmingham $9.50 
No. 2X Northern I oundry, New York. 14.25 
No. 2 Northern Foundry, Chicago... 13.00 
Bessemer, Pittsburgh. 14.55 
Basic, Pittsburgh... : 13.45 


MISCELLANEOUS METALS—NEW YORK 
Mar. 19 Feb. 18, 


Copper, electrolytic (carload lots) 
Tin 

Lead 

Spelter : 

Copper sheets, base 

Copper wire (carload lots) 

Br 3 rods, base 

Brass pipe, base 

Br 


J 


+ sheets 
Solder 4 and 4 (case lots) 

*Sales were made early in 
3c. on Wednesday A 
while a slight advance 
Nominal 


week at 50c., advancing to 
decline to 52%ec. took place Thursday, 
to 53%c. was made Friday. 


the 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Mar. 19, | Feb. 18, Mar. 21, 
1915 | 1915 1914 


0 


- Cents per pound 
No. 28 Black... .. 2 2.60 2.7 
No. 26 Black.. 2 60 
Nos. 22 and 24 Black.. ‘ ‘ 2.55 
Nos. 18 and 26 Black.. : ; 2 2.50 
No. 16 Black.... : 2.3 2.3: 2.45 
No. 14 Black.. os 2.2% 2.25 2.35 
No. 12 Black.. 2 2.30 
No. 28 Galvanized 3.70 
No, 26 Galvanized at) 
No. 24 Galvanized : 
STEEL SHAPES FI 
Feb. 18, Mar. 21, 

1915 1914 
Cents per pound ———— 
1.85 1.85 1.95 
1.90 1.90 2.10 
1.80 1.80 1.90 


IRON—The price to consumers is 
slightly higher at $3.25 base New York. In small lots the 
price is unchanged at $3.75 to $4 Importers report no diffi- 
culty in securing supplies from the other side. 
MACHINE BOLTS These are quoted to 
60% off the list price, but in the case of steady 
and large orders, generous concessions are made. 
lowing are net prices per 100: 
————————— Diameter 
} i i j i 1 in. 
$0.68 $0.80 $: $3.08 $4.20 Ot 
2 in 0.71 0.85 2.3 3.30 4.48 3.40 
24 in 0.74 0.89 : 52 1.76 >. 76 
S i... 0.77 0.94 i 
34 in 0.81 0.99 2. of 3.96 


OILS—Prime winter lard oil sells at 90@92c. per gal, in 
5-bbl. lots; cottonseed, crude, f.o.b. mill at 41% @42c.; lin- 
seed, New York, at 55c.; steam cylinder at 35c.; machinery 
at 18e.; engine at 25c. 

COTTON WASTE 
be had for 6% @8c. 

ZINC SHEETS 
York. 

ANTIMONY—tThe demand is light, ; 
29c. per lb. Hallett’s is quoted at 27c. and Chinese at 22c 

OLD METALS—The following are dealer’s prices paid in 
New York: Copper, heavy and crucible, 12.50c. per 1lb.; copper, 
light and bottoms, 10.75c.; heavy brass, 8.50c.; light _ brass, 
6.75¢.; heavy lead, 3.50c.; tea lead, 3.25c.; scrap zine, 5.25c. 

DRILL ROD—tThis sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, off. 


At these discounts the net prices are 
ROUND POLISHED DRILL ROD 


Second 
Grade 
30. 00e. 
33. 00e. 19. 25¢ 
36. 00e 21. 00c. 
45. O00c. 26. 25¢. 
49 SOc. 29. O5e 
54. 00ce. 31.50¢ 


Mar. 19, 
1915 


Steel angles base... 
Steel T’s base 
Machinery steel (bessemer)... 


SW EDISH (Norway) 


consumers at 
customers 
The fol- 


Length 
14 in 
3 
3 5.04 12 


& > 


3.32 18 


White cotton waste at New York can 
per lb. Colored mixed sells at 4% @6%%c. 
These are now quoted at l5c. per lb., New 


Cookson’'s selling at 


onor 
ra 


as follows: 


Third 
Grade 


17. 50e 


First 
Grade 


37. 50e 


Size, In. 
#2 to l}in... 
ii to? 
ys to } in 
0.178 to 0 
0.155 to 0.27 


WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil in 
100 lb. 25% off is quoted on lots of 100 Ib. or 
discounts are allowed on large orders, 


MUSIC 
lots of less than 
more while generous 


STANDARD PIPE (Black)—Standard lap welded sells at 
New York at the following discounts: % to 3 in., 79%; 3% to 
6 in., 75%; 7 to 12 in., 71%. At these discounts the net prices 
in cents per foot are: 

% -in.. 2 504c. 
1 -in . .3.55¢ 
1% -in 1.80c 
l'.-in... 2. 75¢ 


69.00c 
72.50c. 
92.80c. 


..3103.50 


has been no 
follows: 
Cents per 
Pound 
00 
00 
.50 
00 


WIRE—During the week there 
market, prices being quoted as 


WELDING 
change in the 


-The fol- 
York, 


SEAMLESS DRAWN TUBING—(Tron Pipe Sizes) 
lowing prices are quoted from jobbers warehouse, New 
in cents per pound: 

Diameter, 
In Brass Copper Brass 
19 00e 22 O0c. 3} 19. 50e 22 00¢ 
19. 00¢ 22. 00¢ 20 00c. 23. 50e 
19 O0e 22 O00c. } 21.00¢ 24. We. 
19 Oe 22 O0c. 5 22 0O0e 25. 50c. 
19 00e 2? Oe. ) 25 O00e. 28 . 50c. 
19 O0e 22 Oe. 27. 00e 30. 50e 
19 O0e 22 Oe 29 00c 32. We. 


Copper 


DRAWN STEEL TUBING 
cents from jobber’s warehouse 


The following prices are 
New York. 


COLD 
per ft. in 


Thickness of Outside Diameter in Inches——— " 
Wall, B.W.G } ; } j 1 1} 
22 ».75 4.7! ».75 ee 8.68 9.3: 10.26 12.42 
1S 7.9%: 9: 7.9% 9.2! 2 12.3: 13.50 16.00 
16 9: 9.; 9.; I 15.12 17.16 20.09 
BS. .60 2.33 2.3% 2.2 : 20.00 22.54 27.73 
1! 5.83 2 23.52 26.79 32.85 


net 


COPPERED BESSEMER ROD—The 


] following net prices 
are quoted for 50 lb. lots from warehouse, New ; 


York: 
Size, In Cents per Lb 


to & 7.00 
Py to wa 7.00 
5.00 


Cents per Lb 
Ys to & 10.00 
5 9.00 
8 &§ 00 
COLD-DRAWN STEEL SHAFTING—To consumers lots of 
fair size are sold at a discount of 55% from list At this dis- 
count the net prices per foot are as follows: %-in., 3.73c.; 1-in., 
66c.: 1%-in., 10.4¢c.; 1%-in., 12.50¢c.; 1%-in., 13.5¢c.; 15%-in., 
15.90c.; 1%-in., 18.20c.; 4 2-in., 24.20c. 


1%-in., 20.50c.; 
TOOL STEEL—(Third 
gons are quoted at the 
lots of 100 lb., jobber’s 
base): 


Size, In. 


3 i 
ie tO 9 


Grade)—Rounds, squares and octa- 
following net prices per pound, in 
warehouse, New York. (% to ”® in 
Size, In Cents per ww 
14.00 
13.00 
13.00 
12.50 


Size, In Cents per Lb 

1 30.00 
22.00 

" 17.00 

| 15.00 


STANDARD 


are quoted at 
York: 


MACHINERY STEEL — Rounds and squares 
the following net prices in 100-Ib. lots, New 


Diameter, 
Per 100 Lb. In Per 100 Lb 
$2.60 $3.00 
60 { 3.10 
75 : 3.35 
85 5 3.60 
90 j 3.85 


Diameter, Diameter, 
In Per 100 Lb In. 


i $1.10 : 
, : ; 
j ‘ 
; i 


toto tote te 


3 
3 
3 
4 


MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 
10,000 Lb. 2000 Lb. 500 Lb. 
and Over and Over’ and Over 
24. 75ce. 2! 26. 25e. 
24. O0e, 25. 25c. 25. 75e. 
25. 00c. 26. 25ce. 26. 75e. 
26. 75c. 27 . 25c. 27. 50e. 


Less than 
500 Lb 


HOT ROLLED FLATS 
Width in Inches——— 

} to 2} 2j to 6 

28 .0Ce. 

27 . 00c. 

26 .00e 


Thickness, In. 
} to ¥ 


4 tol 
ly to 2 


26 00e 


25.00¢ 
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Talks With Our Readers 


By the Publisher 


T has been very gratifying to receive 
sO Many answers to our question as 
to how the American Machinist is 


used 


We hoped to announce the successful 
contestants in this week’s issue but on 
account of the large number of answers 
received and because so many of them 
are almost equally excellent, it has been 
extremely difficult for Mr. Alford and 
myself to choose the best four. 


We still have the replies under con 
sideration, and the prize winners will be 
announced on this page in next week’s 


issue. 


It has certainly been a pleasure to re- 
ceive, from our readers in Europe and all 
parts of this country, their experiences 
in reading the American Machinist. 


It is surprising to learn of the varied 
uses to which the American Machinist 
is put and to learn how carefully it is 
read from cover to cover by busy, re 
sponsible men in machine shops of all 


kinds. 


It is also inspiring and a spur to greater 
effort for us to know that the American 
Machinist is so intimate a part of the 
lives of the men who are really doing 


things in the machinery field 


A Russian who came to this country sev 


eral years ago with no knowledge of 
English or mechanics tells us how it 
helped him to learn English, to read 
drawings, and assist him further up the 


ladder. 


A consulting engineer tells us how one 
idea he received from the American Ma- 
chinist enabled him to save his company 
$60,009. 


Practically all who have written us tell 
how they use the advertising columns of 
the American Machinist, not only as a 
reliable guide for the purchase of shop 
equipment, but for the money-making 
ideas contained in the Buying Section. 


Mr. Alford and I have spent many profit- 
able and interesting hours reading the 
letters sent in, and our only regret is that 
we cannot award a prize to each one. 


However, as many of the non-prize win- 
ning letters contain material that will 
be both interesting and helpful, we are 
going to publish them; for these we will 
pay regular space rates. 

We take this opportunity to thank each 
We will 
endeavor to use the information received 
from these letters, and the inspiration 


one who entered this contest. 


this intimate personal touch with some 
of our best readers hes given, in making 
the American Machinist even better and 


more useful. 
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Making 18-lb. British Shrapnel--Il 


By Joun Il. Van Deventer 





wheel. It will be noticed that, in addition to its curve 
SY NOPSIS—The process 0} jnishing the body iis wheel has a straight face for approximately %@ in. 
and nose of shrapnel shells by grinding is described at the side nearest the base end of the shell. This is pro 


in this issue - also, the comparative ly little known 


duced on the wheel after truing the curve by locking th 


operations wh ich follow are shown step by ste p lo 





com plete the shell for shipment, The production 





time, as well as the means an / prot @SSOS Cm plowe ad, 


is given for each operation. 





Grinding the body and nose of shrapnel shells to fin- 
ished size is a comparatively recent development in the 
art of producing these pieces. Especially is this true olf 
grinding the curved face of the nose with a full-width 
wheel formed to the proper radius. The process is ove 
that has come into use during the last few months, and 
the Canadian Ingersoll-Rand Co. was the first Canadia 
shop to employ it. Its experience on this operation 
therefore particularly valuable. It is felt that the saving 
in cost when using a grinder for this purpose, instead 
of turning the shell to shape in a lathe, is slight, but that 
the much greater output possible from a given floor space 


more than offers a compelling inducement. 


It is important to keep the wheel in proper shape, es- 





pecially in view of the fact of the critical inspection to 





follow. This is done by means of diamond truing-up Fic. 14.) Frrring Driving Dogs ano Cenrer Pives 
devices. One of these for the nose wheel is shown in opera- ror GRINDING 

~ | diamond in position and allowing the 

wheel to travers \t this point is the 

“shoulder” of the shell, which is from 


one to two thousandths larger at this 


diameter than at any other, excepting, 





ol course, the coppel arive hand. 


Every effort is made to economize the 





value of efforts on machine tools. I) 
Fig. 14 is shown a bench with an oper 


ator busy fitting the driving dog and 











Z c C D 
piug-center to the shetis in preparation 


Fig. 13. Tue Powper Tune, Powper Cup, LEAD BALLs. SrTeE! for the grinding operations. Thus th 


Disk, Fusk Socket AND PLuG grinder operators are enabled to econo 





tion 16; 1t consists of a radial diamond 


holder mounted so as to reproduce the 
radius of the shell nose on the gvrind- 


NOTE—For other articles on tools and 
thods used in manufacturing war ma- 
rial, published in the columns of the 





American Machinist” since the first of 
the year, see the following “The Naval 
Repair Ship ‘Vestal,’”’ page 45: “What 
shrapnel Is and Does,” page S89: “Manu- 
icturing Shrapnel Parts on Automatic 
viachines,” page %1; “M hinis and Krect 
ing 12-In. Mortar Carriages,” page 133; 
“Some Machine Operations ir Makin: 
‘funs,” page 193; “Testing and Special 
Fixtures for Gun Parts,” page 237; “\ 


, lak- 
ng Shrapnel Shells with Ordinary Teol 
Equipment,” page I “Automati l’ro- 


duction of Shrapnel- and Explosive-Shell 
Parts,” page 397; “The Manufacture of 
18-Pounder Shrapnel-Shell Sockets ina 
lugs,” page 439; “A Bridge Shop Trat 

formed into an Arsenal,” page 449; “The 


Double-Spindle Flat-Turret and the 
Lb. Shrapnel,” page 473; “Making the 
18-Lb. British Shrapne!l—lI,” page 493 
These articles, including the one begin- 
ning on this page, have given to our read- 
ers a total of 62 pages of practical in- 
formation on the manufacture of war ‘. . ° . 
material during 1915 EDITOR Fig. 15. GrinpDING THR NOSE 
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result, the operation has become very 
specialized. The Inspec tors follow one 
another, some of them with gages in 
each hand, along the lines of shells laid 
out on benches. It is a question as to 
how much these methods which have 
resulted from having to get the job 


done in a given time could be improved 





by actual time or motion study made 
in advance of the work. 


THe Coprer Drive BAND 








The copper drive band is a very im- 


Mia, 16. GRINDING TILE Bopy OF THE SHELL portant part of the shell. It is foreed 





mize their time and produce shells at the rate of 20 an 
hour for the body grinding-and 40 an hour for nose grind- 
ine. Considerable power is required for these operations, 
especially for the body grinding. It was found necessary 
to pul up a separate 30-hp. motor for the body-grinding 


machine, as before the installation of this, the line-shaft 


speed was considerably slackened due to the power con- 
sumption, 

‘Two vy man operations are employed il this plant. 
ry 


his is less than the usual number, one grinding being 
eliminated by operation ft, i Which the base end of the 
shell was turned to its finished size. Where this is not 
done, it Is necessary. to readjust thre driving dows and 


finish the base of the shell by a third erinding operation, 


The Preniminary INSPECTION 





After the grinding processes, the shell is completed as 
far as its steel case is concerned, all further machining 
operations being upon th copper and brass attached parts. 
Therefore, the shells are at this point checked up by the 
Crovernment Inspectors, and to insure as small a percent- 
ave ol rejections il possible, they are prior to this viven 
what is called a preliminary inspection by the shop ine 
pectlors 

One of the most interesting cagmg fixtures used is 
that for determining the thickness of shell walls at various 
points. This consists of a holder shown in operation 18 
at A and in Fig. 17 under the corresponding letter, This 
fixture is made so as to locate the shell accurately with 
reference to two finished surfaces that serve as bases for 


special micrometers to rest upon, insuring that the thick- 








ness of wall shall be gaged in each case at similar points. q 








The micrometers, tf such they may be called, are also 


unusual. The measurement is not made by means of a Pia. 8. Ture Drive-Baxp 
screw, but by plus and minus location surfaces on the Ilypraviic Crm rpwg 
sliding spindle, which indicate by their alignment with PRESS 

2 milled recess in the holding sleeve, 





The register of these plus and minus 


surfaces can be felt with the finger nal 


without the necessity of lookine at the 
rave. 

The Government HSpector have 
heen forced instinetively to adopt a sort 


of motion study in order to keep up E E> 


with their work With over 10) inspes 
tions on each shell and Joo shells per iA € 


day, 1 requires a great deal of act Vity 








J) 














on the part of six men to keep up the 


) *\ . “> ’ , , “ ' , . 
20,000 necessary measurements. As a Mig. 17. Gages Usep In tHe Seconp INSPECTION 
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and causes the 
This copper 


into the rifled grooves oe © 2, 
shell to rotate as it tra air. 
band in reality imports 1 he entire shell and 
the strain to which 
There must be no possibility 


does this in such a short interva: (ua 
it is subject is enormous. 
of its turning on the shell. This is the reason for the 
peculiarly waved ribs in the band recess. 

The the 


drive bands in 











rough shape are simply cop- 
per rings large enough to go 
over the base end of the shell. 
One or two blows of a ham- 
mer secures them from fall- 
ing off until they are forced 
down into the recess by the 
band-crimping press. The 
machine used for this pur- 
pose at the Ingersoll-Rand 


plant is one of their own de- 
sign and is shown in Fig. 18. 
The crimping dies are actu- 
ated by connected 
with a lever arm that is oper- 


toggles 





ated by a compressed-air pis- 
ton. This 
press appears to be more con- 
venient the 
type, in which the weight of 


tvpe of banding 





than horizontal 


Fig. 19. Toe Snot Box 
a shell must be supported at arm’s length. 

It would hardly be believed that the amount of air 
contained between the two waved ribs and the copper band 
would prevent the latter from being properly seated. 
Those, however, who have not had any experience with 








ROSIN, 


FILLING THE SHELLS WITH AND 


SCREWING IN THE PLUGS 


Fig. 20. 


the manufacture of shells are quite likely to spend tim 
and possibly profanity at this point until they simplify 
matters by chipping an air-release groove through the 
ribs. 

The drive band is machined to a very peculiar finished 
shape. This is shown in operation 21, which also indi 
cates the process by which the copper band is turned to 
The lathe on which this operation was ob 


attached to th 


its final form. 
served had a “home-made” forming slide 
rear of the carriage. This slide carried a tool which took 
Being fed tangentially across the work 
the center, this tool took 


a shearing cut and distributed the heat much more than 


the finishing cut. 


instead of straight in toward 
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In fact, before this 


attachment was used, front and back radial forming tools 


a radially fed forming tool would do. 


were employed, and the shell became so hot that to prevent 
distortion it was necessary to fill it with soda water pre- 


vious to this operation. 





Fie. 22. FInisHine THE Fuse Socker 

It would be difficult to give the reason for such a yx 
culiar outline as is required in the 18-lb. shell drive band. 
What would render an explanation more difficult, is the 
fact that the 15-pounder, which is but 3, in. less in diam- 
has a 


ter, com para- 





tively plain drive 
band without any re 
verse curves, which 
is much simpler in 


every way to machine 





and measure, 


MILLING THE SWELL 


An understanding 
of the succeeding few 
operations Ino which 
the filled 
will be helped by re- 


shells are 
ferring to Fig. 13. 
the 
parts to which refer 


Ilere are shown 


ence will be made 
frequently. The brass 
powder tube having 
a shoulder at one end 
and a thread cut be 
neath it is shown at 
A \t B is the tin 


pow der cup of a 
the 








shape to fit in 


hia. 21. So_perine tue Pow- 
bER Tube vo THE Fust powder pocket, and 
SOCKET at (' the %-in. lead 
balls which are used 
in this size of shell. At 2D is the steel drive disk, 
Which is an unfinished drop forging, and at #& the 


} 


which is machined from a brass stamp 


brass fuse socket, 
ing. At F is 


ing. <All of these parts, as well as the steel shell forgings, 


the brass plug, which is made from a cast 


are furnished to the plants that are turning out shrapnel. 
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tO 
The parts A, B,C, D and F are in finished shape when 
received and require no labor other than that of assemb- 
shell. The fuse socket /’, however, af- 
ter becoming a part of the shell, is machined as shown in 
operation 27. The Canadian shell manufacturers who per- 
form the operations described in this article furnish only 


nye them into the 


their labor. 
It is somewhat of a problem to the uninitiated to fig- 


ure out how the tin powder cup, which goes into the pow 


der pare ket underneath the steel disk, can be introduced at- 


— 
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Leap BaLLts EMBEDDED IN ROSIN 


The Government is particular to have each shell in 
scribed with the date of manufacture and the initials o 
the plant in which it was made, This is done upon th 
side or body of the shell, and for this purpose the Inger 
soll-Rand Co. has pressed into use the inscription-rollin 
machine with which they formerly marked the barrels o 
their pneumatic hammers. That it is well adapted fo: 
this purpose is indicated by the fact that the man who op 
erates it is also able to take care of inserting the tin pow- 
der cups and of screwing the brass powder tubes into the 
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Drying Racks ror PAINTED SILELLS 
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Kia. 24. ImMprovisep PAINTING 


The 


this work does not seem to find it ditlicult. 


ter this disk is within the shell. man who is done 


Proportions 
and dimensions are so figured that a dexterous movement 
auses the steel disk to turn a somersault, carrying the tin 
owcdel 


cup with it to its correct positton. The powder 


Ip is, ol Later on, but not at this plant, 


course, empty. 
s to be filled with the explosive charge which will cause 
hell 


Lie SI to 


wssible by keeping a source of communication open be- 


hurst The brass powder tube makes this 


cween the fuse socket and the tin powder cup. 
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Fig. 26. Thr Suippine Boxes 


disks after the latter have been driven home with blows of 


a hammer. 


One who might anticipate difficulty in getting a full 
measure of peas or potatoes on account of their not 
settling to the bottom of the receptac le, would not expect 
to encounter similar trouble in connection with shot. But 


it exists, and for that reason it Is necessary to do one of 
two things to get the required number of balls in a shrap- 
nel shu || 


down by 


either put them in under pressure or jar them 
vibration. The latter plan has been adopted as 


cheape r’, and a molding machine vibrator has been “bor- 
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rowed” for this purpose and attached to a small round table 
upon which the shells are placed while being filled from 
the shot box. The funnel which is used to introduce the 
shot has a central boss with a hole in it that serves the 
purpose of centering the free end of the brass powder 
tube. The man who fills the shells with shot must also 
preliminary 
sure that he 
sufficient 


them a 


give 





weighing to be 
has introduced a 


number. 
One REASON FOR THE Rosin 


If one tries to imagine the 
action ol a rapidly rotating 
hollow shell filled with round 
balls of 


terial as lead, one can see a 


such a heavy ma 
ver\ woud reason for cement 
ine the shell and its contents 
into one solid mass by means 


of rosin. Ii they were not 


} 


held homogeneously by some 
such material as this, the 


shell would perform very pe- 


culiar actions during its 


flight very similar to those of 





a “loaded” ball on a bowling 





alley. Another reason for fill- 





ing up the air spaces between 
the balls is that it gives the 


A 350-Lz. CaN 
ADIAN, AND 2 BritTIsSu 
18S PoUuNDERS 


Fig. 27. 
explosive charge less room to 


expand and therefore bursts 
the shell with greater force. 

The men who fill the shells with rosin also take care of 
the final weighing. They are allowed to make up the 
weight of one %-in. ball by means of bucketshot; this 
giving them a slight margin whereby they can correct 
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OPERATION 1 FIT DOG AND VPLUG-CENTER FO 
GRINDERS—REMOVE DOG AND PLUG-CENTER 


used as vise 


Hinged 


men, 60 


Used chuck 
Two per hour 
halftone, Fig. 14 


iquipment 
Production 
Reference—See 
rhis Wwe 


ing must be done in a hurry, for the shell must be handed 


Variations In the weight of the metal parts. 


to another operator who screws home the fuse socket be 
fore the rosin sets. 
Extreme uniformity of weight is verv necessary in these 
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which will be added before the shells 


shells 


are fired, 


The 


s graduated in ';-sec. divisions, each of which 


use, 


corresponds to approximately DO va.. becoming less, of 


as the Therefore, 


the 


shell nears the end of its flight. 


Course, 


to make rane finding possible, the action of shells of 


ae . . 
same caliber must be verv similar. <A slight difference 
[ a e008 
} YOR 7 = - y’ | what 
. 85" | | _"per min, 
| E3285") j 
0008 
ia 
2275 i 
j lee 
* 0005 4 
— . | ! 
i i!}—~ 
y 9 —EE——= 
; t ; . 
| Leann 
} | | 
A _ _ —_ 
OPERATION 17. GRIND BODY 
Machines Used Norton and Landis plain grinders 
Specia Fixtures ind Tools Driving dog ind plug-cente 
(see operation 15) 
(age Micrometer 
Production One operator and one machine, 20 per hour 
Note Wheel and work speed, and composition of wheel 
same as in operation 16 Wheel maintenance averages 
le. per shell Power required averages 30 hp 
Reference—See halftone, Fig. 16 


The total allow 
total 


fatal to 
ance is plus or minus 44% drams, making a 


of weight would be accuracy. 


toler 


ance of a little over 4% oz. on a weight of 18 pounds. 


SOLDERING 60 Tunes AN Hour 


One of the busiest men in the plant may be seen in 


Fig. 21. 


operation 26 


He Is soldering the nowde Tubes as dese ribed in 


The tubes must be soldered 


fast to the fuse 


sockets, and he does this by placing the shells one at a 
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OPERATION tf (GRIND NOSK 
1 ‘ I’sed Norto ‘ t ler 
S ial Fixture ind Tools--Wheel-truing device, A; driving 
doz and center-plug (see operatior 15) 
( ‘ Profile wae fo nose KB micrometer lor larwe 
diameter 
| luction Orne operator and one ichine 10 per hour 
Not Grinding wheel used is crvstolor wrade I in a grain 
xture o ich 24 t ind 4f The sutput per wheel 
iries betwee 200 to 9800 shells The frequency of 
wl 1 dressin is one per 10 to 30 shells, with a max 
i in f 1 in 3 and a minimum of 1 in 78 shells 
Reference Ss ! {to Fis l 
































o42 AMERICAN 
if Base 7 Roch Shoulder 
Km . Body 5 | 
Ck OSs 9 : A <= 
| : 2.100" || 4 Thas,| 
yal S Exact | ||per in. | 
tS QS (Whit 
t 6S QS north | 
a oS Cr te 
Q2/0 a ” Ha. | 
O00 2130 RH | 
A. y 2 20.010 
Ald — | 
3305" > es 
ee) cm 
| B | \ ‘a C | oa 
; ox . = 
K 
| 2 i F L | 
| 
E 


























MACHINIST Vol. 42, No. 13 
time upon the rotating ball-bearing table, placing a solder 
ring over the outside of the tube where it projects through 
the fuse socket, and then completing the operation by hold- 
ing the point of an electric soldering iron within the tub 
und spinning it around by hand until the solder melts 
Such simple helps as the ball-bearing table and the sold: 
rings make this remarkable production time a possibility 
The last machine operation, shown in diagram in op- 
eration 27, is to finish the protruding part of the fuss 
socket and to face the powder tube and surplus solder. 
Sometimes is is necessary to clean out and ream the pow- 
der tubes with an air drill and reamer, as shown in Fig. 
23; if not, the shells go direct to a final inspection after 
the brass plug has been inserted in the fuse socket and 


} 


fastened with a grub screw. 


PAINTING WitH BoLT THREAD-CUTTING MACHINES 
To facilitate painting by means of bolt thread-cutting 
machines, seems like a far-fetched step; nevertheless the 
modified bolt cutters which rotate the shells between spring 
cup centers assist materially in getting out the large daily 
product at small labor cost. One of these machines is 
used for priming the shells, and the other, for applying 
the finishing coat. Both of them are shown in Fig. 24. 
The shipping boxes which are used to inclose the shells 
in their journey across the water are shown in Fig. 26. It 
will be noted that there is nothing cheap about them, 26 
wood screws and two spliced ropes being used on each one, 


nothing of the iron braces. When one considers 


















































tO say 
OPERATION 18. SHOP INSPECTION 7 . : . ; 
: : that two modern field pieces without really over-exerting 
Special Fixture—Holder for shell for gaging wall thick : 
nean, A themselves, can use up shells as fast as they can be pro- 
Gages—Micrometer for wall thickness, B; for wall thick- duced in a tactory of the size described, one begins to 
ness, C; for wall thickness, D; for verall length, E; . . ’ . 5 : 
a Prag pony ne ee poe ea, eee get a slight appreciation of the amount of money that is 
for thread in nose; for + diameter of base, G; for : : : 
+ diameter at shoulder, H; for body diameter, I; atl pre sent volnyg up 1h smoke. And such consideration 
for + diameter over waves, J; for nose profile, K; for lends emphasis to the statement recently eredited to a 
depth of nose recess, L; for diameter of bottom of RB bal : lee | ‘ ; it. a , 
wave recess, M Total of 17 gaging operations. oritish commander, that the present nee 1s ammunil- 
Production—Sixty shells per hour for two men tion, more ammunition, and vel more ammunition.” 
teference—See halftone, Fig. 17 ah : 
Meterence—Gee Ralttene, Fig. } lhe tremendous mental and physical efforts put forth 
OPERATION 19. FIRST GOVERNMENT INSPECTION to furnish this enormous supply ean be dimly realized 
(Not illustrated) when we think that this long article has described the 
Gages—-Similar to those shown in operations 8 and 18 met] e onl » al y out of 130 it ly » col ial 
roduction—Six government inspectors take care of both the neo a v > a! aeee shop 0 - ° mn = y one colonia 
first and final inspection of 600 shells per day possess1lon of one ol the seven Warring nations, 
—_——— ae 
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ie : CHIP AIR 
A a rf ESCAPE 
‘ % P 
A ; ‘ 
| aN ld 
g Fd "X°30 Strokes per min 
| S| | Fer DRIVE about 10 strokes 
is | | BAND necessary, turnin 
} epedentmapnmipeniniaiell Ay /f hFhe ry y 
S/7C// Wi?1/C CUMING 
aaa — pared ] 
OPERATION 20. CUT NOTCH TO PERMIT AIR TO ESCAPE 
BETWEEN WAVES, FIT COPPER DRIVING BAND 
AND CRIMP BAND IN BAND-CRIMPING PRESS 
Equipment Used—Special pneumatic crimping press, A. | 
Production—One machine and two operators (double shift), | 
30 shells per hour. 
Notes—This press was designed and constructed at the bands must be annealed dead soft. 
Canadian Ingersoll-Rand shops The copper drive Reference—See halftone, Fig. 18. 
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OPERATION 21. TURN AND FORM DRIVE BAND t diameter I ! r it G, G 
Machines Used—Brass lathes and engine lathes with special or diamete H, H til 
forming slides l’roduction Fron one ! chine ina ( ‘ operator, Ld per 
Special Fixtures and Tools—Draw-in collet-chuck, A, and spe- hour 
cial forming slide, B Cutting tools: Width tool, Cl; Note—Previous to using the rear for lide for finishing 
rough turning tool, C2; finish forming tool, C3 the shell became so hot that it necessary to fill it 
Gages—For height of radius from base, D; for form of band, ith soda water and plug the « fore this opera 
tion 
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| | 4 1 | DRIVING | 
| 1] | | Poems 6 : 
i 14 SEAT b | . Les ’ 
. ij HOME | j - ~ ry —_ ow —- eae -——- 
id (¢ | j m= = af oeosd 
Disk 4% Powder \ | A 
Seat )\ i Cup i= ay | | 
{ LY / {¥ s { ~ } a, | 
. — 
enanmcguatd Br) Bes csr 
NSERTING POWDER CAP INSERTING POWOER TUBE 
OPERATION 22 STAMP SHELIL. WITH INSCRIPTION, IN- OPERATION KILI WITH BALLS, JAR DOWN ON 
SERT TIN POWDER CUP, DRIVE DISK HOME, VIBRATOR ANI) WEIGH 
AND INSERT BRASS POWDER TUBE Equipment Used—Shot box with s« = ” opper, A 
: brator table, B; scale hot funnel for cente ‘ 
Equipment Used Rolling press for inscr'ption, A nips # : 1 a terin 
powder tube ) 
Production—One man, 40 per hour : , : 
7 l’roduction One man per hour 
Note—Tin powder cup shown at B in halicovre, Fig. 13; brass Not The necessity for shaking down on the vibrator d 
powder tube shown at A in halftone, Fig. 13; steel pends on the roughness of the shot used The vibrator 
disk shown at D in halftone, Fig. 13 - horrowed fran molding machin« 
Note also the method of nesting the powder cup and disk Reference See halftone, Fig 0 Shot shown at C in half- 
seat when they are inserted tone Fig. 13 
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OPERATION 24 FILL WITH ROSIN AND WEIGH a) 
quipment Used—Electric rosin pot, A; seales, B ' 
!’roduction—Two men and two rosin pots, 60 shells per hour | 
Note—The rosin must be heated between 360 deg. to 400 dex., Lub 
to fill the shell properly The curent consumption of j - 
each pot is 2% kw., 11 oz. 10% drams of rosin ars oo 9 ] 
required per shell Exact weight is made with buc! 
shot Steady 
Reference—See halftone, Fig. 20 Head~ 
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IERATION 27. TURN, FACE AND UNDERCUT FUSE 
| SOCKET, FACE CENTRAL POWDER TUBE 
f | Machines Used—Brass turrets and modified engine lathes 
WS | Special Fixtures and Tools—Special split collet chuck with 
| scroll ring, A. Cutting tools: Facing and recessing 
tool, Bl; rough turning tool, B2; forming tool, B3; 
: | forming tool, B4. 
BE | A [ (;ages—Profile template, C; limit bevel gage, D; nose under- 
eut limit gage, E. 
OPERATION 25. SCREW IN FUSE SOCKET Production—One man and one machine, 10 per hour 
Equipment Used Special hinged chuck, as vise, A; special Reference See halftone, Fig. 22 
tongs used as a wrench, B. 
Production—One man, 60 per hour SRN Scene earcrr: 
Reference—See halftone, Fig. 20 Fuse socket shown at E ae —_ 
in halftone, Fig. 13. ra Bar 
| | 
| 
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OPERATION 26. SOLDER POWDER TUBE INTO FUSE OPERATION 28. CLEAN OUT AND REAM POWDER TUBE 
SOCKET (IF NECESSARY) AND INSPECT 
Equipment Used—Special ball-bearing table for rotatins Equipment Used—Air drills driving reamers, A; special 
shell, A; electric soldering iron, B; solder rings, C equalizing clamp, B. 
Production—One man, 50 to 60 shells per hour Gages—Fuse socket gages as described for operation 27 
Note—This remarkably high production rate has been main- Drive band gages as described for operation 21 
tained for several months Production—Twenty per hour per man. 
Reference—See halftone, Fig. 21. Reference—See halftone, Fig. 23. 
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OPERATION 29. INSERT FUSE-HOLE PLUG AND GRUB 


SCREW 


Equipment Used—Special vise, similar to that shown in 
operation 25 
Production—One man, 50 per hour 
Note—The fuse-hole plug is a brass protecting plug and is 
removed when the fuse itself is attached 
Reference—See halftone, Fig. 20. 
OPERATION 30. FINAL GOVERNMENT INSPECTION 
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PAINT 


threaders, A; 


OPERATION 31 


PRIME 
bolt 
racks, C. 


AND 
Used—Reconstructed spring 
B; drying 


Equipment 
cup centers, 


Production—Forty men prime, paint and stack 60 shells per 
hour. 

Note—Shells are left to dry 24 hr. between primer and finish 
coat. Steel work is finished in naval gray, copper 
parts are finished with red lead. 

Reference—For painting machines, see halftone, Fig. 24 
For drying racks, see halftone, Fig. 25 

“ 


The Practice of Safety First 
By C. B. Lorp* 


Someone has said that to man was given more cun 
ning than to any other animal because he was the most 
helpless. I think anyone will be inclined to agree. In a 
general sense, this helplessness extends over not only 
our childhood but our manhood as well. All our legisla- 
tive machinery, our courts, and our police are for pro- 
tective purposes. In our domestic relations the attitude 
of the husband toward the wife and of the mother toward 
the child is always that of a protector toward someone 
who is weaker. 

The more intelligent individuals are not entirely able 
to protect themselves, and the less intelligent are placed 
at a decided disadvantage. The result has been to make 
protective legislation and philanthropic work an im- 
portant part of our social economy. 


*General superintendent, Wagner Electric Manufacturing 


Co. 
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OPERATION BON FO SHIPMENT 
Note Six shells are placed in each box 
Reference See halftone, Fig. 26 


rom time to time movements for the betterment ol 


conditions sweep through various trades: witness scien 
tific nanagement, apprentice systems, workmen's compen 
sation, wav heat-treating of metals, 


payment systems, 


and safety first. The necessity:for these movements is 


the existence of unsatisfactory conditions. It is the sal 


vation as well as the foundation of our form of govern 
ment that when conditions become decidedly unsatisfa 
tory, public opinion crystallizes itself and effects a re 
form. This applies to the trades as well as to the body 
politic. 

That the safety of employees has been grossly neglected 
Llow can We 
details, but 


principles to 


is obvious. 


best 


The important question now is, 
differ as to 
that the 


follow are organization, education and safeguarding. 


make amends? Opinions 


there is substantial agreement 


RELATIVE IMPORTANCE OF ORGANIZATION, EpuCATION 


AND SAFEGUARDING 


One writer, out of a possible eficiency of 100, places 
organization at 45 per cent., education at 
The 
Instruction of men 15, 
The 25 per 
Safety devices 


oO per cent. 
and safeguarding at 25 per cent. 30 per cent. for 
education he divides as follows: 
prizes 9, posting signs 3, and lectures 3. 
cent. for safeguarding he separates into: 

17, lighting 


Another writer, in 


5, cleanliness 3. 

his report showing accident redu 
tion, gives credit as follows: 40 per cent. to mechani 
cal guards, 50 per cent. to education, 10 per eent. to 
not think that light, 
hop conditions have received 
lack of safeguards. 
Possibly I should more truly say that their value will be 


improved shop conditions. 1 do 
cleanliness, or improved 


their due, unless there was an entire 


more apparent when the worst of the mechanical troubles 
have been cured. 

Personally, I am in favor of making a man more self- 
reliant by allowing him a certain amount of latitude and 


responsibility in taking care of himself. But as our opin- 
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ions are influenced by our own personality and surround 


ings, | may be in error, and must admit that safeguarding 


is a more rapid cure for the serious accidents than edu- 
cation. 

The question of safety to employees cannot be con- 
sidered without having in mind their health and content- 
Among the essentials necessary are light, fresh air, 


The Wagner Electri 


esselitials before it 


ment. 
and warmth in winter. 
Co. has Kept these 


buildings. No 


Interfere 


cleanliness, 
Manufacturing 
eonven 


In designing its manufacturing 


lence has been allowed to with either lievht or 
Order and cleanliness are considered second only to 
hact 


‘To control our shop temperature, we use a 


air. 


production, and = in are a part of and an aid to 


produ tion. 


hot-water system rather than steam. 


Might per cent. of accidents are due to carelessness 
on the part of the injured; but we ‘ave no right to view 
this fact with complacency until we have fulfilled our 
duty by properly guarding dangerous points. 

It has always been our policy to try and make a man 


large! and broader by educating him not to dodge respon- 


defensive R 


than 


‘ibility or to put himself on the sO possibly | 


may place more faith in education l am justified 
This applies more particularly to our foremen, 
them 
In the 
case of the employee, the first part of his education is dis 
first effect of 


In my 


lh dome. 


Of course there is a difference between educating 


and the type of employee who is usually injured. 
cipline; in the case of the executive, the 
his teaching is to lose his popularity for a time. 
estimation this is a small loss compared with the bene- 
fits received. 

Discipline in its propef sense does not mean the driv- 
ing of men to obey orders through fear or by other means. 
It is the training of men to such a state of mind and effi- 
that it 
have it obeyed until it has been rescinded. 


issue an order once to 
Most of us 
establish 


Cleney is only necessary. to 


are creatures of habit, and it Is as easy to 


the habit of obedience as any other habit. 


\ Frew SuGGEsTIONS 
a bulletin 
the 


means of education would seem to be 
list ol 
causes thereof, what action has been taken to prevent a 
fault. If it is the fault of the 
COMpany, as represe nted Ivy its Toremen ot superintendent, 
the fact should be frankly stated “Fault of the Company.” 
issued individually or among a num 


Odt hy l 


published periodically, giving a accidents, 


recurrence, and whose 


This bulletin may be 


her of firms. The advantage of the bulletin over a posted 


notice once, you 
have done all vou can do; reposting gains Tor it little or 
Further, the putting up of notices 


notice is that when vou have posted the 


no further attention. 
means that the men read them during working hours. In 
a bulletin one can consistently hammer home some one 
or two points, if it is made as a whole interesting to the 
reader. One should avoid, however, using the bulletin 
to demonstrate his literary powers; nor should he attempt 


: one bulletin as seems to be the 


to exhaust the subject 1 
case with some IT have received. 

Another suggestion Is a system of inter shop Inspection 
among superintendents and general foremen. It is a 
known fact that we can see others’ short-comings much 
more plainly than our own, and this may be true of in 
dustrial laxities. There is no reason why the knowledge 
of all the mechanical superintendents and foremen of a 
viven district should not be brought to bear on any one 
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subject, either by Visit or through correspondence. Sup 
pose, for instance, that you are at a loss regarding thi 
best method of guarding your wood planer in the pattert 
shop. You send out a circular letter describing you 
present method, if any, and invite suggestions. In all 
probability you will receive much good advice, and in som 
cases the one to whom you send the letter will initiate som: 
action himself. I could dilate on the advantage of this 
method to some extent, but will save this for the future, 
as if is not entirely germane to safety first. 

Another suggestion is the painting red of safety ap 
pliances and guards, where they are not furnished with the 
machine or ne essary to be taken off. This serves the two- 
fold calling attention to the fact that they 
cuarkd a dangerous place, and of attracting notice when 


Purpose of 


taken off and laid down. 

Another point that we observed is, whenever a machit 
accident happens, due to lack of guards furnished with 
the machine, to write to the manufacturer, acquainting 
him with the This is done without any implied 
criticism, but merely for his information. We have re 
ceived several answers thanking us for our interest in the 


facts, 


matter. We also require any firm from whom we pur 
chase a machine to safeguard it properly, being reason 
able in our requests, of course. 

[t is a queer psychological phenomenon that makes 
a man so indifferent to death in the abstract and so fear- 
ful of it in the concrete. He will nonchalantly take his 
life in his hands on a high building, among machinery, 
or beside deadly wires, but when caught in some trap 
from which there is apparently no escape, his condition 
[ suppose the answer is, in the first instance, 


is pitiful. 
the 


he considers himself master of his own destiny; in 
second, he realizes his real helplessness. 

The cause of this thought is my wonder at the indiffer 
ence of men to their own safety. This not only takes the 
form of indifference, but active opposition TO most meas- 
ures of safety for individual protection. So strong is 
this that constant watch is necessary to keep safety appli- 


ances in order and to prevent them from being removed. 


there recently described a system 


the 


Kisen was 


heat of 


In Stahl and 


for utilizing the exhaust from large gas engines 


to warm, through the medium of water, offices and work- 
shops, dwelling houses and assembly halls in and about the 
works where such engines are required A large number of 
buildings within that area may by this means be effectively 
ind economically warmed in the winter months, and hot 
water supplied at all times. The principle is to heat the water 
by the exhaust gases and to maintain a circulation of the 
water throughout the system by means of a small centrifugal 
pump driven by an electro-motor on the same shaft An 


extensive installation of this nature is in successful operation 


it large iron-works at Esch, in Germany The main features 
of the installation are the water-heaters and the forcing 
apparatus The water-heaters are a form of tubular boiler 
through the tubes of which the exhaust cases are discharged 


these are provided with a safety valve As 


with large gas 
the temperature of the 


can be 


For security 


commonly engines an injection of 


the 
led into the 


there is 
cold 


and steam 


Lrases 


exhaust, 
heater 


water into 


regulated by increasing 


or diminishing the injection-water The centrifugal pump 
and electro-motor are of small dimensions, and are coupled 
directly, and work against a pressure of 44 ft. head The 
pump forces the water through the heater and round the 
circuit of conducting and heating pipes and radiators The 
water is made to enter the building at the roof level and 
to descend through the coils and radiators to the floor level 


The system has been working satisfactorily at the Adolf-Emil 
iron works, in Germany, since January, 1910, and is about to 
be extended to other buildings within the boundaries of th: 


works 
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Special Operations for Making Ritz 
Connecting-Rods 


By RoBER! 





SY NOPSIS—The special jigs and fixtures used in 
manufacturing the connecting-rods are shown. The 
culter speeds and feeds and the drilling time are 
given, After the side bosses for the larqe hole have 
been m illed, the hole is drilled and reame d to size, 
The Se two 
holes are used to locate the forging in the various 
The Nf tools 
past 12 


as is also the hole for the small end. 
tools for the subsequent operations. 
were designed and made during the 
months, but have given good results as regards pro- 
duction. 





When machining the connecting-rods used on the light 
Ritz car, manufactured by the Driggs-Seabury Ordnance 
Corporation, Sharon, Penn., the following is the sequence 
Straddle-mill crankshaft end; rough-drill 


of operations: 
crankshaft end; finish-ream crankshaft end; drill and 
ream wristpin hole; drill for binding screw; saw slot for 


Mawson 

slots at 1. The crankpin end is located in the steel 
V-block B. The cover clamp C is then dropped over them 
and the open washer /) is swung into position under the 


tichtened 
hold them in the 


head of the bolt FE. Two thumb-screws / are 
on the forgings to force them down and 
fixture. 

For the machining operation two G-in. inserted-tooth 
milling cutters ganged at the correct distance operate at 
revolution. The 


feed of 0.02 in. per 


by tongues and held on the miller table 


50 rpm. with a 
fixture is located 


in the usual manner. 


MaAcHINING Hote CRANKSHAFT END 


The jig used for rough-drilling the hole for the crank- 
3 and 3-A. The jig 


Is designed to hold two rods, which are located in depres- 


shaft end of the rod is shown in Figs. 


made to suit the draft 
Bushings in the cover at B are made to 
rod. 


sions in the plate at A, which are 
of the forgings. 


suit the draft of the other side of the The cover is 





Fig. 2.0 SrrapoLie-MILLiInG Fixrure ror Rop 





DriLt Jicg For WristPpIn HOLE 


drill bolt 


bosses and 


Fig. 4. 


binding screw and mill faces at wristpin end; 
holes at crankshaft mill 
saw forging for cap; drill oil hole: tap hole for binding 


end ; sides of bolt 
screw ; mill oil groove in cap; file; inspect. 

A machined connecting-rod and cap is shown in Fig. 1, 
and the fixture used for straddle-milling the crankpin 
end, in Figs. 2 and 2-A. The fixture is designed to hold 
two forgings. These are located at the wristpin end in 


Fig. 


3. Jig ror Rougu-Dritting Hote in Lance Enp 





AND STRADDLE- MILLING 


Fig. 5. Fixture ror SAWING 


the located as 
The other ends of the rods are placed avalnst 


This is made hook-shaped to help in holding 


tightened with the nut C and forging is 
dese ribed. 
the stop D. 


the forging securely. # 


The rods are rough-bored to 14. 
The 


rods are then finish-reamed to 1.687 in., using a vise-type 


in., the tool being guided through the bushings £. 


fixture for holding them. 
When drilling the wristpin hole in the rod, the jig 
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own in Figs. £ and 4-A is used. The rod is placed on 
pin A and forced back against a locating screw with 

the knurl-headed screw B. The rod rests on a height pin 
at (, which supports it during the machining operation 
i. in. hole is then drilled in the rod, afterward 


4 
reamed to ae in., the 


ishings DP) and EF 


tools being eiuded with thr 


Whe 


Sawixne Larce Enp or Rop 
When sawing the large end of the red and milling the 
olt bosses. the fixture shown in Figs. 5 and 5-A is used 
The fixture is made to hold two sets of three rods. These 


and 2B, whiel into the ma 
holes respectively. The 


the end 


are located hy the Pls | 


sshaft and wristpi 


Ihhed eran 


erankshaft hole are turned down at 


F : 
bins tor the 


-o that the distance across the cove rot the nuts 1s smaller 


an the hole in the red. By removing the open washers 
f Live rods hav be q LeCKIY slid onto the pin. The ptlis B 
ol i wristpin holes are made loose on the fixture and 


e easily slid through the wristpin holes. lt will be seen 


iat the fixture is made with an indexing pin J and also 


at the locating pilus Lol the two ends are placed Ih Op- 


vosite directions. 


possible for the operator to 1) 


By this arrangement it is 


-sembling one set of rods in the fixture while the othe 


<et is bere machines The gang set up of cutters are 


side mills and a 


I ‘ 
IX j'g-In. saw. 
0.062 in. per 


mposed of two dx3y-in. 


fhese operate at SU rep. with i feed ol 


volution. 


In operation, a set of rods are ass mbled in the fixture 


nd the table t H Rae st the cutters. This machines both 
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and 6-A. The rods, located on 


{ and B which fit into the crankshaft and wristpin holes. 


two in number, are pins 


The clamp ( is then tightened with a nut at the rear. 
The pressure exerted comes in contact with the two forg- 
On the bolt is placed a 
tension spring which takes the weight of the clamp, thus 


ings and holds them securely, 


enabling the rods to be placed on the locating pins more 
conveniently. The set-up cutters for this operation con- 
sist of two gang set-ups similar to those used previously 
and operated at the same speed and feed 

When drilling the bolt holes in the rods, the jig shown 
Wn Figs. r and T-A is used, 
1 and B which fit 


The clamp C is swung over the head of the 


The rod Is located on pins at 
into the w ristpin and crankshaft holes 


respectively. 











Dri Jig ror THE 
Olt SWITCHES 


Ria. 8 Drite Jia vor Fie. 9. 


BINDING SCREW 





Kia. 6. FIXTURE ror SAWING AND MILLING Bosses 
Wosses and saws thr foros |" wm TXture is then ndexed 
rround and the same operation performed on another set 
| rods. While Ltiis s bere done, the operator reverses 


w rods previously machined and places them in the fix 


re so that the machined surfaces are at the bottom. 


When the surfaces have been machined on the rods in the 
~econd setting, the fixture is Indexed arout d. The opera 
tion is again repeated, which completes the milling of the 


Thus, 


The base of the fixture 1s 


osses and sawing apart of the rod. four indexings 
the fixture finishes six rods. 
with bolts 


tongues and held on the miller tabl 


the usual manner. 
» 
BoLtTs 


binding 


mitlline the bosses 1s shown hh I vs, © 


SAWING AND MILLING FoR BINDING 


The fixture used when sawing the slot for the 


bolt and straddle 





SMALL END Rig. i. Dreun Jig ror Bour Houes 


to hold the forging see urely. ‘Two gq7 ll. holes are 


perdi 
then drilled through the bushings al )). 


DrinLInG FOR THE BINDING SCREW 


| for drilling the 
Figs. S and S-A. 
B, which fit 
The open washer is then sli 


Lise binding screw hole 1h the 


The jig 
rod is shown in The forging ts located 


on the pins .f and into the crankshaft an 


wristpin holes respectively. 
over the turned head of the pin B, and by tightening thie 
wolt with a wing-nut at the rear, the rod is held in post- 
hon. 


\ Uy-in. 


and a ;4-in. hole in the upper, slip bushing being used to 


hole is drilled in the lower section of the 


The lower drilled hole is then tapped il 


enide the tools. 


24 8. A. E. 


thread with the forging removed from the 
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When drilling the oil holes in the rod, the jig shown in 
Figs. 9 and 9-A is used. The forging is located on the 
pins A and B, which fit into the machined wristpin and 
crankshaft holes. The clamp C is tightened against the 
rod by means of the screw shown, holding it securely. 
‘l'wo 14 -in. holes are drilled for oil in the rod, the tool 
The jig is placed 
For 


being guided with the bushings at D. 
on the face F 
milling the oil groove in the caps no fixture is required, 


when performing these operations. 


the part being held between the jaws of a miller vise. 


A Safety Connecting Device 
for Friction Clutches 


By HluGo FriepMANN 


The connecting device illustrated is especially adapted 


lor single-stroke machines, as punching, stamping or 
embossing presses, and for shears and similar machines 
which perform one process with each stroke. Such ma- 
chines are often fitted with pin clutches which permit the 
machine to be either run continuously or started arbitrar- 
ily for each operation. If the latter, the driving gear is 


automatically disconnected after finishing one stroke. 




















G ol 


T 


SArEty CONNECTING DEVICE FOR FRICTION CLUTCHES 


There are many occasions, however, where a friction 
clutch is preferable. Pin clutches stop at the dead center 
of the stroke, but they cannot be thrown out before a 
The advantage of friction 
friction clutch 


revolution Is completed, 


clutches is therefore obvious. <A is also 
safer both for the operator and for the machine. In 
the latter case, as the friction disk may slip, it avoids over- 
load, while in the former, it enables the man to stop the 
machine at once in any position. 

The device was designed to make the best use of these 


conditions. Its principle is to combine a spring tending 
always to throw out the clutch with a contrivance which 
checks the spring force when the clutch is connected. 
The friction clutch A (any type) is operated by a sleeve 
B sliding on the shaft C. When moved to the right, the 
cone of the sleeve connects the clutch, and when moved to 
the left, it disengages the clutch and at once stops the mo- 
tion of the machine. The force of the spring PD operat- 
ing the crank lever 2 the the 
sleeve into the brake ring F’, which is fixed to the housing 


presses conical end of 


of the machine. 
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The machine is started by the pedal lever G, which, by 
the aid of the rod //, the fork J and the crank lever /, 
presses the sleeve to the right. As soon as the clutch is 
thrown in, the checking lever AK drops by its own weight, 
sliding with the projection Z just behind the checking 
face M of crank lever. By pushing downward the knob 
of the lever A, one may lift the checking device, and dis- 
engage and stop the machine at once by the action of ‘he 
spring D. This is the method of arbitrary stopping. 

The automatic stopping device acts upon the other end 
of the lever A. A disk ' fixed on the main shaft O 
of the machine, making one revolution for each stroke, 
(One 
of the driving gears may be used instead of this disk. ) 
It carries a projection P, which hits the stud Q inserted 
into the end of the lever A’, thus lifting the lever at th 
end of the stroke. 

With this device the action of the machine equals that 
When continuous 


is located so as to pass near the checking lever. 


of the usual pin clutch arrangement. 
operation is wanted, it is necessary only to push the stud @ 
to the right so that it will not hit the projection LP’. 


— 
~ 


Planing Locomotive Saddles 

Many railroad shops still follow the practice of chip 
ping out the radius on locomotives saddles, but a more 
satisfactory job can be done by planing, if the machine is 
properly fitted for this purpose. The planer fixture used 
in the Wabash R.R. shop, Decatur, Ill. is here shown. 

A bracket A is bolted securely to the top of the cross- 

















PLANING LOCOMOTIVE SADDLES 


rail. This carries a slide B, which has both a vertical and 
a cross adjustment. The slotted link C connects the slide 
B with the vertical tool slide D, the screw of which 1s 
removed. When properly adjusted, the mechanism causes 
the tool to follow the radial outline of the saddle as the 


wool carriage moves along the cross-rail. 


1.1915 AMERICAN MACHINIST I 


Repeated Stress Tests of Steel 


By JJ. Bo. KomMMERS 
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FROM 1525°F AND DRAWING THE TEMPER 


























1915 AMERICAN 


April 1, 


1459 dee. F. there is a decided increase both in ultimate 
and in cycles for rupture when using water at 200 deg. F. 
Fig. 9 that the steel 


quenched in oil at various temperatures. The results are 


is similar to Fig. 8, except Was 
fairly constant and show no advantage for the hot oil 

In Fig. 10 are shown the effects of quene hing in oil at 
100 deg. I. 1600 deg. I. 
Evidently drawing the temper in this case has little effect. 
in Fig. 3 


from and drawing the temper. 
Comparing this with the result at 1600 deg. F. 
shows no advantage for the drawn steel. 
The effect of drawing the temper is again shown in Fig. 
11. The results for the water-quenched steel are agai 
more irregular than the oil-quenched ; and in neither case 
does drawing the temper seem to be advantageous. 

The results when the steel is first forged at various tem 
peratures and then quenched in oil are shown in Fig. 12 
The curve indicates that in this case the forging opera 
tion may be carried on over a wide range of temperature. 

Fig. 13 compares the results of quenching in oil, and 
quenching in oil and then drawing t 


temper. Drawing 


evidently offers no advantage. 


STEEL No, 5—1.50 per Centr. Cannon 

In Figs. 14 to 17, 
steel No. 3. 

Fig. 14 
deg. F. 
sults are irregular and similar to those of Fig. F 
best 


inclusive, are shown the results for 


shows the effect of quenching in water at 68 
In general the re 


The 
D350 


from various temperatures, 


combination of results seems to be at about 
deg. F’. 
The results of quenching In oil al 70 deg. IF. 


The results are 


from vari 
ous temperatures are shown in Fig. 15, 


not as uniform as in Fie. 2, and the ultimate increases as 


in Fig. 7. The ultimate strength is very much higher 
than in Fig. 14. 
Fig. 16 compares quenching in water and drawing 


seems to be a shieht ad 


Ther 


Vantage in drawing at temperatures above 400 dee. F 


with the undrawn steel. 


Steels quenched in oil, drawn and not drawn, are com 
{ 


pared in Fig. 17. The curve is not conclusive for the dil 
ferent drawing temperatures, but all the drawn steel show 
higher results than that quenched at 1525 dee. F. and 
not drawn. 

Discussion opr Resuirs 


From these results it is evident that 0.375-in. steel 


vives much more uniform results when oil quenched tha 


] 


when water-quenched. The results for ultimate eveles fe 
rupture and for ductility are also much higher and ther 
fore five a better combination o qualities to resist 
peated stresses 

While drawing the temper afte quenching does not a! 
Ways seem to produce better results, veneral such treat 


ment would be beneficial in tending to produce a unifor 
product. 

Of the three steels, both No. 1 and No. 2 have 
results for evcles than No. 3, and it 
of No. 1 and No. 2 is also better. No. 1 gives bett 
sults in eveles for rupture than No. 2, but No. 2 has 
streneth than No No. 1 gives 


most unilorne re sults Ove) fairly wide range o 


veneral the duct 


hicher ultimate 


ten 


tures and would evidently be safer to use than eithy 
the others. 

It may be stated 
1 commercial steels of the kind described, it is questiot 


able 


that In carrving on an investigatt 


Various bars used in the experiments are 


whethe the 


nstant in chemical composition ; and therefore the same 
heat treatment on specimens taken from different bars o 


he same results 


wat treat 


the same steel will not alwavs give t 
An Important fact to he remembered is that | 
Wnens are 


matter, 


ments which vives the best results on small spe 


not necessarily best for full-size members. This 


imwever, ‘ controlled hy manne A niieroscople CNX 


hia 
amination of the steel structure in the specimens whit 


and then obtain a 
Pos 


cannot be of 


rave the best results, attempting to 


similar structure, by trial, in the full-size member 


sibhy 


tained over the whol 


eXact structure 


lara bar, bul 


this case the 


evel mn 
area o thy Clie rally 
good approximation may be arrived at 

Undoubtedly it is best to carry on a complete mvesti 


} 
mils, 


vation on full-size but this is generally expensive 
In any case, the final test must be the behavior of the ba 
n actual practice, and this will decide whether the cor 


lusions drawn from the tests of either large or small test 


bars were correct. 
In thr 


lractures ol 


present case a MICTOSCOp eNabitnation of the 


those test v uy 


pleces which gave ivh fativue re 
ultimate 


tieally al 


time wood ductility. and 


sate 


that the 


sults and at the 


streneth showed structure Was pra 


Troostite 
Actual trial of the full-size field showed 


members mp the 


iat the best results are obtained when the bar has an on 
ner core of troostite and an outer shell of martensite. This 
change from the structure mdicated by the small specs 
men is likely due to the fact that the hammer blows pro 
duce momentarily high stresses, which are better with 
<tood by the high elastic limit of the martensite. 


Making Grease 
The Wabash 


echt mInachines Lor 


Cakes 
Railroad shops al Decatur, Ilh.. have two 


" 
DanKinhey eTrTcas HKCS, Ihe one 
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PNEUMATIC Press ror CELLAR 
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New 
or scrap grease is placed in the cylinder A and, when it 
is approximately full, air is admitted to the upper cylin- 
der B, which forces the plunger C down into the grease 
older. This forces a long strip of the grease out through a 


shown in Fig. 1 is for making collar grease cakes. 


properly shaped opening onto the bed, as shown at ). This 
is easily cut up into the required lengths, as at 4. Cakes 
of various sizes may be made by using different forming 
slides, as F. 


pressing the grease, the forming slide is held down by 


One of theeextra slides is shown at G. While 

















SMALLER GREASE PREsS 


Fia., 2. <A 
means of the lever //, The plunger is raised by admitting 
air into the lower end of the pressure cylinder and fore 
ing up the piston. 

The other grease press is a smaller one and is shown 
in Fig. 2. The grease is first placed inside the cylinder A 
and is pressed out of the opposite end hy means of the 
plunger B when air is admitted to the cylinder C. The 
grease runs out in a long piece into the trough D. This 
trough is slit on both sides at short intervals, and the 
vTrease is cut into cakes hy means of the sw iInging knife F, 


Applications of Ram-Up Cores 
Roy <A, 


By JACOBSEN 


In nearly all lines of manufacture, present-day re- 
quirements have revolutionized the methods of production ; 
this is especially true in practically all mechanical lines, 
with the possible exceptions of molding 


and pattern making. ; 


(c (_ 


MACHINIST 


whichever may be more practicable according 
Whenever possible, they are also pro- 


the drag, 
to the class of work. 
vided with flaring edges, similar to a dovetail, to hold 
them firmly in the mold when the pattern is drawn. 

In Fig. 1 is shown a large plate with two pockets on 
each end. The is machined, and in order that 
the casting might come clean and solid, it was deemed 


face A 
best to cast it in the drag, which, of course, caused the 
pockets to come in the cope—a very undesirable feature, 
since it necessitated the nailing of the corners, as B, to 
prevent the metal from washing or cutting the green sand. 
If cored in the regular manner, the cores would have been 
Both of these methods 
are used every day, but in my opinion are less practical 


fastened in the cope with wires. 


and more expensive than the ram-up method. 

The pattern shown in Fig. 1 was built up just as illus 
trated, with the single exception that the four pockets ( 
were made ;'; In. larger all around the top and a trifle full 
at the bottom, the cores ) being made to the size required 
After the drag had been rammed and 
rolled over, the cores D were placed in the four openings (, 
The sand should be tucked 


for the openings. 


and the cope rammed as usual. 
well around the dovetail edges of the core, which project 
above the pattern; this is necessary to hold the core firm- 
ly in place. This is not theoretical, but has been in use 
for the past five years, and has resulted in a large saving 
of both time and castings. 

In Fig. 2 is shown a pattern. from which thousands of 
This is all cast in the drag 
eight on a side 
the casting Is shown at A, 
The slots cut from top 


castings are made annually. 


and the 32. holes— -are made with ram 
up An 
while B illustrates the pattern. 


to bottom in the sides of the lower hole are to receive the 


cores, elevation of 


ram-up core (. In making this casting the pattern is 
placed on the follow board with the open side up, the eight 
ram-up cores C' are dropped into the slots, and the drag 
and cope are rammed as usual. When the pattern is drawn 
The 


economy of this should readily be seen, since the time con 


the cores remain firmly embedded in the sand. 


sumed by the molder in setting this type of core is consid- 
erably less than would be the case if the stop-off core were 


used, 





4 
, 





While many new devices have been 











put forward to facilitate foundry pro cr 

duction, the methods of the individual al | q ‘can i | 

molder are practically the same today D D 1 5 A 
as they have been for the past 20 years. ey will a . C 
This is even more the case with the pat- as. ¢ . 


t 
tern maker, whose equipment has also | 8 “B c 


been augmented by various machines for 
lowering the cost of production, In oth 
words, the two above named crafts 


al Fie. 1. 

now use more mechanical equipment 

than heretofore in the making of patterns, molds and 
cores, but the methods of using them have not altered 
The ram-up several 


which 


materially for some years. core 
of the illustrated 

is not entirely new by any means, but its use, so far 
ils | have been able to determine, is confined to a few es- 
There are, no doubt, many pattern makers 


uses and advantages of are 


tablishments. 
and molders who have never even heard of this system. 

Ram-up cores are not set after the pattern is drawn, 
but are rammed up on the pattern in either the cope or 


EXAMPLES O1 





4 L_ 


Ram-up Cork Werk Fia. 2. 

The reduced cost of grinding and drifting is no small 
actor, as the holes always cut through clean; whereas 
it is a well known fact that about 50 per cent. of the holes 
ored with a stop-olf have to be drifted. Great care must 
also be exercised in the setting of the latter type, since It 
has more or less tendency to shave the sides of the mold 
thereby depositing sand in the bottom. This must nece= 
sarily be removed—a very tedious operation in an 
case, but extremely difficult on this class of work, owing 
to the depth and narrowness of the opening. 
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he Design of Tandem Belt Drives 


By Cuarves M. Youna 





pulley, this can be found approximately from the ar 





SYNOPSIS—Very little has been published on table, which is close enough for the average type of belt 
hhie subject of lande m belt Irives, Whil most drive. 
master-mechanics have been forced to adopt them Applying the above to an example of a 10-hp. drive with 
on occasions, they have been largely exrperctients, 36-in. and 12-in. diameter purl le vs at 15-It. centers and 
and the belt proportions have been selected accord- 1000 ft. per min. belt speed, a glance at the curve A 
ing lo indivi (ua wdgment, Mr. Youn J arrives Fig. i. vives r “Y hn. © elt suriact needed ior one Hors 
tla definite method of designing suc drives, hased power at LOOO tt per min Mbult iiving this by 14) 
on tests and experience, and descrives a nun her of gives 10 sq.in. as t e total belt surface needed From the 
nierestinga ONES whic have ( ) i? WN wiany ir tall wlow. we n thy are as ollows The nm i, 
NeAaATS, »stlo Sf. Ol >to lo and the center distance expre sed ay 
erms of the diameter of the larger pulley is or > vot 
Tandem driving mav be defined as using two belts — tepms are then suitable for use with the table. which vive 
on one set ol pulleys, the belts pernyY placed one on top o us 173 dee. ar a ontact o1 thy small pulley Why 
the other. Sometimes two belts are on one pull ~ ul cumference of t] 1? i) null ~~ in: the ar 1 
each drives a separate pulley, and sometimes we fd t iia Vas a all salt tha 12 of 37.7 in. o1 
tvpe of drive extended to three separately driven pulleys, . 
using three belts on one arrive 
The tandem type of drive tionally useful 1 r 
manufacturing plants for obtaining «dh neal a “tid 
hurry, as two machines can be driven from the same pulley Wn. 30Rnm 20 14 
On a Lime haft and still get sullicient powell i) woth. as ‘ > FUL > 2 
suming, of course, that the line-shaft has the power. It : | 


also can be used for strengthening weak drives, and fon i} | ) } 


adriving mh harrow places wiere Wice belts woul he’ Dro = arr 


hibitive and special belts are not easily procured. 





q < > 
c vw 
5: 
~— & : ' 
249 kia. »? vo 30-IIp. Morors Driving on Ont PULLER) 
=e: 
62° 
- > q R Centers Expressed t Large Pulles 
=) gh I j ‘ 10 
>» rt ‘ l7 

~ we ; rT { 144 i 
& = . oo ( 17 
c ( - ‘ 5 3 4000 4500 5000 55 OM s si s ~ s ISO ‘ 

, | ( a \ 
I Benvr-Co { ied M t 70 sg.in. was the con 

4 i ; ‘ l eile 1 il ‘ ss 1) i tive 

There =D) te ) HW het } . “e piie Is 
elt driving in t nical handbooxs and Ub tTeatlo ‘ t ol the contac nee, - the same thing a 
though this tvpe o rive is f; ommon. The follo e width of belt \ lt would therefore be the com 
ne are observations of some successtul drives an i mercial size to use In this case 

rroved methods of calculating thet j wit « , { slere ret owe fine 

Th a ! welt ’ lati e derived ron melt { I] needed. w obtarned as follow 
rules which are somewhat dilferent from those tn ordina IY 

‘ rie | | t =f Tie } LR if 
culations used for e one-belt « 
CALCULATIONS ror Bert TENsIo » PULLEY Contac on 

Belt a = should be caleulat separate! ( ) ‘ ho) 

ontact ana wilt strength, as Tae erthet actor I? er i. fo 7 wit-Te} ; ta le. 1 the col 
\ il] not overconn ais (it lel tiv othe! For l nil headed dhl tl ( l Tensiol Bag ol effective Deri 
stance, if a belt stretches fron well weak, If Is evident uti, a opposite 1° diameter pull " find 36-1b 
that additional pulley contact ot herp matte Uhh fective pull per inch of widt From 4 we find that 
I t thine 1a) ado To cote rl ‘ 1 eonuta 1 Preere rane 4 cit ) needed Te » 3») . - \ ie . compared with thr | 
The contact chart. Fig. 1, 1s used It has two curve U th required for contact, shows that the latter 1s th 
urve A was obtain rom tests t etermine the amou factor. 
of contact surtiact | square bhi Cs needed tT transl , 

ee Figurine TANDEM BEL’ 

one horsepowe! at the belt speed given: the curve i 
is used on tandem drives only, and will be explained late tandem belt drives both belts are calculated as a 
The are oft contact Is alwa - determ ned from the emalle nit. or one heit 2 r contact ust the curve BR oft the 
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ontact chart, Fig. 1. This curve was obtained from the 
curve A, its values being one-half those of the 
which was obtained by the law of friction that 


test 
curve A, 
resistance to motion Is proportional to the pressure ho- 
tween The addition of 
the total tension to twice that of one belt, thus producing 


surfaces. another belt increases 
double the frictional resistance because the normal pres- 
sure between belt and pulley is directly proportional to 


the belt tensions. 


Size of 
Small Ratio of Tensions Difference 
Thickness of Belt Pulley Tensions Tight Side in Tensions 
Single 8” 2 60 30 
Single 8” to 36 2} 60 36 
Single $65” 3 60 10 
Double 14” 2 105 52.5 
Double 14” to 60 24 105 63 
Doubk 60" 3 105 70 
rriple had 2 150 75 
Tripk 21" to 84 2 150 90 
Triple S4’ } 1 100 
TABLE Il PERMISSIBLE TENSIONS FOR LEATHER BELTS 























Fie. 3. A Triete Drive in Use Eraur Years 

To find the right belts for strength, use the belt-power 
table, but double the values known as “difference in ten- 
ston,” or the effective pull, because by using two belts 
twice the strength of a single belt is obtained. 

If we have an ordinary drive using one belt that has 
run satisfactorily and we wish to increase the power or 
to add another drive in tandem, we calculate the outside, 
or added, belt as if it was a single one. Of course, the 
outer belt is not to be any greater in width than the in- 
This also assumes that the driving shaft has the 


ner one, 
hecessary power, The outside belt will travel at a slightly 
higher speed, which must be considered if we drive two 


separate pulleys from one driving pulley. 


MACHINIST Vol. 42, No. 13 
EFrrect OF THE FRICTION BETWEEN BELTS 


The friction between leather and leather being greater 
than that between leather and cast iron, we need not con- 
sider the slip between the outside and inside belts, as 
practically all the slip will be between the inside belt 
and the pulley face, as in ordinary belt drives. The 
best tandem drives are those using the same thickness of 
belts both inside and outside, both being tensioned about 
alike so that each belt will take its share of the load. Noth- 
ing less than double leather belting should be used so 
that belts will always present a hair side as a contact sur- 
face. If an old and a helt in tandem, 
place the new belt next the pulley face. The greater 
tension that can be obtained from a new belt will prob- 
ably cause an old inside belt to form waves when running 


new are used 


or to slip from under the outside belt. 

The difference in belt speeds hetween tandem belts need 
not be considered where it concerns belt power only, as 
the higher speed of the outer belt will enable it to transmit 


slightly more power. Where speed is important, however. 
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Fig. 5. A TANbDEM AND Rigut-ANGLE Drive CoMBINED 


the thickness of the inside belt is considered when éal- 


culating the outside belt speed. 
Two Morors Driving ONE PULLEY 


The tandem drive shown in Fig. 2 was used to drive 
a line shaft using two 30-hp. motors instead of a 60-hp. 
motor, which at that time was not easily procurable. Belt 
speeds had to be considered in this case so that each motor 
would do its proper part of the work. Each drive was 
also calculated separately as a single drive because here 
the horsepower depended on the small separate motor pul- 
leys, the driven pulley being so large that it had greater 
contact than both motor pulleys combined. 

The motors were first run to determine if there were 
any difference in their speeds and, if so, the ratio between 
them. 
nent to compensate was the diameters of the motor pul- 
leys. The pulley on the end motor was left standard, 10- 
in. diameter and 8-in. face, while the other was turned 


As the speeds were practically alike the only ele- 


down to suit the proper belt speed. 
This drive has been running for the last three years. 
The motors and line shaft are supported by the building 
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Trusses, and because the weight of the two smal] motors 
was more easily supported than one large 60-hp. motor, 
ii was never changed to a single drive. 

AN INTERESTING TrIPLE DRIVE 


An unusual drive of the multiple type is shown in Fig. 

3; it is composed of three separate drives on three upper 
The vr 

ceiving pulleys are on line shafts taking about 10 to 12 

line shafts did not 


floors of a building, all from the same pulley. 


hp. ear h, the difference in sper ds of the 
matter in this case. The belts are running slack as com 


pared with those of an ordinary vertical drive. The 


inside belt is 6 in. wide, while the other two are 5 in. 
each; all the belts are double thick with cemented joints. 
This arrangement has been running for the last eight 
years with no more attention than an ordinary singh 
belt drive. 

In Fig. 4 the 
the 50-hp. drive 


ing arranged as shown. 


installed first and 


tandem, | 


120-hp. drive was 


1 ] ? 
added later and driven in 


This Was Ver hard service, as the 


load was variable, but the combination ran for about six 


being discarded to mak way for fa tory im 


years belore 


provements. 


A CoMBINATION TANDEM AND ANGLE Drive 


The drive illustrated in Fig. 5 is 
because it combines a tandem with a right-angl 


somewhat unusual 
at lve, 


The 


top belt transmits from 20 to 22 hp. and the inside belt 


This has been running for more than eight years. 
about 24 hp. The latter drives a number of mixing ma 
When at any time they have an excessive resist 
thus acting as 


chines. 


ance, the belt is thrown off the pulleys, 


a somewhat novel safety device. 
The tandem drive will be found of great use to maste1 


mechanics, since they are often “up against it” on some 


power-tranismilssion problem Where extra machines 
added for a short time only and where it is always a case 
of keep the plant running no matter how vou do it. I 


fact, this kind of plant that you would find the 


tandem drive in greatest use. 


it Is In 








Fic. 1. AssEMBLING THE 
TRANSMISSIONS 





Contixnvovus MaaGnet As- 
SEMBLY 


MACHINIST DoT 


Assembling Magnetos, Motors 
and Transmissions 


By Frep. H. Coivin 


the contin yrinciple to the 
units Is clearly 


department. In Fig 


The 
assembling 


the Ford 
1 the 


UOUS 


application of 


of machine demonstrated 11 


transmission-assembling 
assembled a 


planetarv transmissions are being 


the flywheel and transmission units are moved along a 


channel Iron and 


track made ol 
Ilere the d 


Procession, 


The fly 


supported by piping. 


erent units are iL it together in a continuous 


wheels are then turned so that the transmission 


portions go down between the rails shown in Figs. 2 
ne Thev are moved along t track the con 
I ously mov ng chall show! nm Ott framework be 
eath it While the parts are moving slowly, the mag 
ets are assembled, fastened into place and tested—all 
without stopping the procession for one moment. 


illus 


and th 


This is shown in more detail Fig. 3, which 


trates both the proximity of the men at work 

use of power-driven socket wrench or tightening screws 
and nuts. These are all fitted with friction-driver 
chucks which slip when the bolts hav wen tightened 
to the desired devree. These ar¢ ised largely in Work 


of this kind, and not only save time, but secure a un 


formity of pull which is practically impossible in hane 
work. 
\lorors AND TRANSMISSIONS 
This method of putting the pistons and connecting 
rods in the evlinders is shown in rig. 4 The motors 


] ’ { ] } 
along tne Tramework shown, each man do 


are being slid 


¢ a comparatively small part of the work as the in 
ial motors reach him. 

| | 5 the pistons and conne hy-rods are in place, 

are also. thy timing roars, The mer owh are ! 

ares tting the alves into place and insuring 

their correct seating and adjustinent, Above the cente! 





Power WreNCHES 
MaGnetr Bouts 


Fic. 3. 


FOR 
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of the assembline bench are two grinding heads, each 


carrying two wheels. The only opening is at the side 


where a rest with a long bearing is provided so that thi 
ends of the valve stems can be eround square Il I 
event of beine a trifle long for perfect seating. T! 
arrangement 1 quires Poul Live wijyusters to be vrind 
ing stems at the same time, W (| neans that double 
this number cab easily Work at this bench 
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ables a comparatively light bov to raise the motor whilk 
the hanger which supports the frent end is being put i 


place. \ number of these hangers can be seen at ¢ 
They will also be not 1 Fig. 7 supporting the front 
end of the motor. The rear end is supported by the two 


the flywheel case in the sanie 
the car itself. 


the motor 


ears on the side ol Way as 
is suspended in the chassis of 


last ol 


motol 


In Fig. 4 shown the assel 


is also 











Kia. 4. Continuous Moron ASSEMBLY 


f 


I : 


; 


che 


f 


VALVE 


PiTTING STEMS 











Fig. 6. HArbENING Morors on Ratsep Tracks 


this 


from place to place, so that no lift 


rails leading to section, 


As will be 
motors are slid 

All danger of their sliding out of 
and being injured by dropping is obviated by the use 


noted by the 


the 


place 


Ing Is necessary. 


of a grooved inner rail, in which the engine-base flange 


slides. This insures safety to beth the men and th 


motors, 


In Fig. 6 is shown the method of handling the com 


pleted motor by means of the long lever A suspended by 


the chain B. This gives considerable leverage and en 





Morors Reapy ror Cassis 


Fig. 7. 


neline onto 


The 


and 


motors are slid down t 
rolled ‘) 


sembly in the car itself, 


blave. 


ty 
LPTUCRKS, 


he pLyM 


er to the department for final as 


\ method of demarnetizing a watch, said never to fail 

s to suspend the watch by a strong cord; twist the cord so 
that when released the watch will spin for several seconds 
’ ise t, and while the watch is spinning slowly approacl 


it with the positive pole of any strong magnet and then 


withdraw the magnet Do this a number of times 
that the 


rotate or 


slowly 
ind be 


ceases to 


sure magnet is not near the watch when it 


afterward 
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Machining a Universal Joint Hous- 
ing on an Automatic 


By Epwarp J. 





SYNOPSIS 


a malleable-iron universal joint housing on a Pot- 


An interesting set-up for machining 


ter & Johnston automatic ts described in this ar- 
ticle. 


ical furning by means of cross-slide pivot-blocks, 


One unusual feature in the process ts spher- 





Spherical turning is not by any means an uncommon 
or difficult operation, but it is believed that the method 
of accomplishing this on an automatic chucking machine 
The housing and its finished sur- 
faces are shown in Fig. 1, the latter being indicated by 
the letter f. The reader will note that the ball end has 
a limit of 0.002 in. The material is malleable iron. 

This piece is finished in one operation, the actual cut 
Allowing time for removing 


will be new to many. 


ting time being 12 min. 
the finished piece and putting a rough 
casting in the chuck, the operator fin- 
ishes four in an hour, or a total of 40 
ina 10-hr. day, without exerting him- 
self. 

The sleeve Is gripped by the sper ial 
chuck jaws shown at A in Fig. 2. 
B and hardened. 
These jaws are made to grip at B and 
just bear at ( and P to steady the 
work. <A boring bar is carried on the 
first turret face, in which a flat rough 
held ly 


These are scored at 


ing cutter F’ is the screw @. 


A turning tool // is held in a stem / 2 ae, 
by the screws and rough-faces the _ 

sleeve at AK. The stem J is held in a - “) 

holder which is fastened to the first — 

turret face. Another turning — tool, 


shown at &, in Fig. 3. is carried in this 
holder and turns off the ball end. At 
the same time that the turret tools on 
the first turret operating, 
the front cross-slide is fed forward and 
the ball is rough-turned by the special 
front cross-slide pivot-block, a descrip- 


face are 


tion of which will be given later. 


The sleeve is next finish-bored by 
the pin cutter WV, held in the bar 
on the second turret face. At P is 
another pin cutter which chamfers 


the edge as shown. This is done to 
make sure that al] the scale is removed 
when the reamer starts to do its work. The pin « utters VW 
\ turning tool is 
one on the 


and P are adjusted by the screws Q. 
carried on this similar to the 
first turret, and this finish-faces the sleeve. 
A floating reamer P, which reams the hole to size, is 
carried on the third turret face upon the arbor S. Th 
pin U is driven into the arbor, the holes in the holder b 


turret face, 


ing large enough to enable the reamer to float. The stud 
check nuts V are used 


spring W. They were 


\’ is threaded into the arbor. The 
to clive the propel tension to tl 





DETAILS OF SET-UP FOR MACHINING UNIVERSAL JOIN1 


BLANCHARD 


found necessary to keep the reamer in a central positior 
floating 
is also finished at 


and at the same time maintain the feature 

While the piece is being reamed it 
the opposite end by a standard backfacer, which is not 
shown. This is operated by a cam on the front end of 
the cross-slide drum and is readily adjusted to operat 
at any desired time. When used, it should always operat: 
while a cut is being taken by the turret tools, thus equali 
ing the pressure of the cut and preventing the object from 
being pushed out of the chuck jaws. 

The fourth turret face carries a revolving pilot bar Z, 


which is used to steady the work while it is being fin 


ished on the ball end by the Sper ial rear ¢ ross-slide-blo« k, 
At Y, 
to revolve on this bar Z and is held in place by the washer 


1’ and 


in Fig. 2; is a hardened-steel bushing, which is free 


SscCTeCW 7. 








Ilo SING 


A cvood idea 0 the tools o1 three oOo the turret face 


front cross-slide pivot-block is given in F 


and also the 


The tool which turns off the top of the ball to make 


a starting place for one of the front cross-slid pivot 


block tools is shown at #. The front pivot block is show! 

at VM. 
Referring to 

ceross-slide pivot-block, the base A 


Fig. 4. which is a drawing of the front 
is lon ated on the front 
cross-slide by a tongue and held in place by the screws 6 


and the T-nuts C. The swinging piece D is pivoted at E 
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ind held down by the strap #. The gear segment ( ts 
fastened underneath the swinging piece and meshes with 
ihe rack teeth cut on the plunger //, which is a sliding 
Another hole J is drilled parallel to 
and 7. One end this 

threaded to headless The 
end opens into the hole //7, as shown in the section. 


fit in the base A. 
hole is 
othe 
The 


is tnserted into the hole J and comes against 


the hole of 


the 


underneath 


recelve SscTeW J. 


spring A 
the stop L, which is driven into the plunger //, 
The tools VW and N are held ly the clamp f/ and are 


set to the radius by the square-head setscrews P. 


proper 
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housing. As the turret continues to advance, the screw S 
pushes the plunger // which, being in mesh with the seg 
ment G, The tool M 
starts to cut about in the center (the scale having pr 
viously removed by the turning described 
and the tool .V to cut at The 
will see that by using two tools instead of one, only on 
The tool N fin 


The machine is 


operates the swinging piece dD. 
been stem 
starts the edge. reade 
half as much turret travel is required. 
ishes its work where the tool JJ started. 
timed and the tools are adjusted to finish cutting at th 
When the turret returns, the swinging piece 


Satine Lime. 











Fig. 3. Tie MACHINE SET-UP 
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The screw Q is threaded into the steel piece PR, which is 
fastened to the base A. This screw is a stop for the swing- 
ing piece D and is adjusted so that the tools M and N 
will be in proper position when the swinging piece be- 
vins to operate. The screw S is threaded into the cast- 
iron block T and held by the check nut U. The block 
7’ is fastened to the second turret face. 

At the proper time the front cross-slide travels in and 
stops with the center / directly under the center of the 











DerALLs oF Cross-SLIDE Pivot-BLock 


is forced back to its starting point by the spring A 
which was compressed between the screw J and the stop L 

A view of the rear cross-slide pivot-block, which is o| 
the same design as the front block and operates in tli 
same way, but from the third turret face, is shown in Fig 
5. To insure a better and more accurate finish, the work 
is steadied by the revolving pilot bar while the rear cross 
slide pivot-block is doing its work. The top view of th 


machine is also shown in Fig. 5. 
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Capitalization and Earnings of Ger- 
man Machine-Tool Builders 


By Lupwie W. Scumipt 





SYNOPSIS 
tics shows that at the opening of the present war 
the capitalization of the metal-working machinery 
industry was some $350,000,000 and the number of 
employees about 320,000. The average yearly earn- 


A study of offic ial German statis- 


ings are estimated at 8 per cent. or a total of 
$28,000,000 to $30,000,000. This gives as factors 
per em ployee $1100 of capital and $87.50 of dwi- 
le nd, 





metal-working machinery is 


The prox 


The manufacturing of 
spread practically over the whole of Germany. 
imity of iron and coal has often been the reason for the lo 
cation of large works making such machinery, but gen 
erally speaking, it seems that local inclination has fre 
quently played an important part in selecting the site of 
a large plant of this kind. Therefore one frequently 
finds large works In cities which seem to be cut off entire 
ly from the easy reach of both raw material and fuel. 
Of course, these can be transported easily from one 
place to another, as modern Germany has been careful 
to provide her industries with a network of canals and 
railroads which are handy for both the supply of raw 
material and the distribution of manufactured goods. 
This has made possible a decentralization of manufactur- 
ing and has also proved helpful in providing the necessary 
variation of employment throughout the country, which is 
an important preventive for unemployment. 

Notwithstanding these tendencies of German national 
life, there are sufficient natural and economic reasons to 
explain the creation of such enormous iron and _ steel 
manufacturing districts as those in Westphalia, on the 
Rhine, and in Silesia. Where iron is found, there must 
be an iron industry, and this will soon foster the making 
of machinery for the shaping of iron and steel. 

A closer study of the metal-working machinery industry 
of Germany brings forth the interesting fact that most 
of the plants located away from the large iron districts 
are in the hands of private concerns or companies devel 
oped out of private or family enterprise. On the other 
hand, the large plants erected in the so called industrial 
districts are mostly founded by corporations and are the 
result of an increased demand. 

It is extremely difficult to get a clear view of the size 
of this important industry, which not only supplies the 
great demand of the German metal-working industry, but 
has also built up a vast export trade to all parts of the 
world. 

Tue Number or PLANTS 

The last German census, which dates back to 1907, gives 
the number of works making metal-working and like ma 
chinery in Germany as 6870. This figure, however, 
must be viewed with considerable care, as it includes a 
great number of little shops where one man assisted by a 
small machines. <A _ closer 


few hands turns out a few 


study of the figures shows that 725 of the works men- 


tioned are set down as one-man affairs. 





In the year of the census 274,517 hands were employed 
by this large group of machinery makers, of whom 


271,573 were males. Taking into consideration only 
those works which are able to employ more than 10 
that there with from 11 
from 21 to 50, 195 with 

By far the most important class of 
100 and 500 


workmen each, which is best explained by the large de 


hands, it appears were 885 
to 20, 912 with 
51 to 100 workers. 


the plants is that employing between 


and from 


centralization of the manufacturing of metal-working ma 
chinery, as already mentioned. In the year of the census 
there were 321 plants employing 100 to 200 workmen, 
total of 44,672. There were further 203 plants 


employing 61.529 workmen, “00 to 500 


with a 
ranging from 
There remained only a few plants employing more 
Of these 39 emploved 500 to 1000 work 
men each, giving a total of 11,273 
were employed in 25 plants having more than 1000 men 


each, 
than 500 men. 
26.668, while men 
each. 

It is shown by theae figures that by far the largest per 
centage of the workmen employed in making metal-work 
ing machinery in Germany are working in plants laid out 
for the employment of from 50 to 500 hands. Unfortu 
nately, there are no statistics at hand for the production 
of those plants, but it seems certain that about 50 per 
cent. of all manufactured in 


Germany are turned out by medium-sized shops, which 


metal-working machines 
explains to a certain point the enormous power of resist 
ance against an economic depression which has been shown 
by this industry. 

Recent discussions which have taken place in the United 
States make it necessary to give a short review of the pos 
sibilities of production for the German metal-working 
entering the field of 
Statistics show that the ques 


machinery industry before wider 
capitalization and profits. 
material affects very little the competitive 
ready machine; that that the 


British manufacturer of metal-working ma 


tion of raw 


price of the would mean 
American or 
chinery buys raw material in the long run practically at 
the same price as the German manufacturer and, in con 
sequence, all start in on an even basis. Rent and other over 
head expenses which have to be borne by the completed 
at hine will, of course, influence the sale price consider 
however, it will most likely be found that, where 
rent is high, transportation cheaper 
and high overhead expenses will, as a rule, be counter- 


ablv : 


facilities will be 


balanced by other advantages in production, 
Then there is the great and very important question of 


Waves fluctuate according to the location of the 
proved that in some cases the 


waves, 
plant. It can easily be 
manufacturing of certain machines of a cheaper grade has 
been made unprofitable owing to the fact that the same 
machine could be produced at a lower price where cheaper 


labor was available. 


Tus RANGE oF WAGES 


It is extremely difficult to give an exhaustive survey of 


so complex a matter as wages in relation to manufactur- 
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ing costs. Wages have been fairly steady in Germany 
during the past few years and a fair conclusion can be 
drawn from the different wage conventions entered into 
between manufacturers and workmen during this period. 
These figures are only for certain branches of the indus- 
try and affect only workmen who belong to the recog- 
nized organizations. It appears from these that of 51,261 
skilled workmen none drew wages less than 6e. per hour 
But in 1911, the year to which those figures apply, 129 
unskilled workmen from a total number of 35,705 earned 
less than 6c. per hour. From 6 to 9c. per hour was paid 
to 923 skilled and 4444 unskilled workmen. The follow 
Ing list shows the distribution of wages between skilled 
and unskilled the metal-working 


machinery and apparatus-building industry: 


workmen In German 


Number of 
Unskilled Workers 


Number of 


Wages per Hour, 
Skilled Workers 


Cents 


Less than 6 : 12% 
6 4 923 4,444 
9-11 17,225 26,366 
11-14 IS,815 3,998 
14-16 9,438 774 
16-1 3.484 ees 
More than 1% 1,376 
WorkING Hours 
Notwithstanding a long and intensive agitation from 
the side of the workmen, working hours are still lone. 


\bout three-quarters of all the plants making metal 
working machinery, ete., have a work day of 914 to 10 
hours. Statistics recently published show that 652 men 
were employed less than 8 hr.; 2365, 8 hr.; 490, 844 hr.; 
1728, 9 hr.; 14,916, 944 hr.; 7393, 10 hr.; 48, 10% hr., 
and 65, 11 hr. As wages are paid mostly by the hour and 
not by the day, the length of the work day has little in 
fluence on the labor charges on the completed machine, 
working hours will reduce the 


but, of longer 


overhead expenses of the plant to a point which has pos 


COUTTS, 


sibly to be taken into consideration in estimating the com- 
petitive power of the German industry. Lately there has 
been a decided tendency to reduce working hours, and 
extensive experiments have been made in several of the 
largest plants in the Rhineland. But experts do not seem 
to have made up their minds with regard to the respective 
value of long or short hours, aad there are large differences 
hetween some of the plants. One will, as a rule, find that 
West the larger plants show an 

the 
Central Germany 


inn thee inclination for 


shorter working hours, while most ol! medium-sized 


and smaller plants keep longer ones. 
and the Kast still incline toward long hours. 

As already mentioned, the question of working hours 
has had the attention of manufacturers and workmen and 
fought out about reduc- 


have been 


a number of strikes 
tions; the so called 8-lhr. day is one of the demands of the 
The strikes in 1912 affected 
the metal-working machinery industry in 439 cases and 
146,246 $4,663 actually 


CeUs (l work. 


German social democracy. 


men: of these, however, only 
Not all of these were emploved entirely in 


making metal-working machines, some belonging to al 


lied and supplementary industries. In 241 cases wage 
disputes were the reason of the differences; 74 were over 
the question of working hours. In 37 of these strikes 


the workmen were successful; 95 ended with a victory 
for the employers, and 114 remained undecided, 


Tue Present NuMBER OF MEN 


Unfortunately, no exact figures can be obtained on 


the situation of the German metal-working machinery in- 
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dustry before the outbreak of the war. However, I made 
un extensive trip through some of the most important 
manufacturing districts of Germany in the beginning ol 
last year, during which I gained much information. Ger- 
man experts estimate that the number of workmen em- 
ployed in this industry will have increased about 25 per 
cent. since 1907, so that one may safely fix the num- 
ber, including supplementary industries, now at about 
350,000 men. It seems that while the number of smaller 
plants has increased by only a few, additions have been 
made to the larger plants. A number of the smaller 
ones have increased their output and consequently are 
employing more hands than during the year of the last 


cebsus, 


CAPITALIZATION AND DIVIDENDS 


By far the largest number of the plants are private 
concerns, but there has been a tendency of late to turn 
private enterprises into corporations, There now 
about 350 to 400 corporations manufacturing metal-work- 


are 


ing and like machinery. The total capitalization of 353 
concerns of this description is given according to latest 
statistics as $164,000,000, being the share capital. This 
was divided into $152,250,000 ordinary and $12,550,000 
preferred stock. This gives an average capitalization of 
$467,250. Only six of the companies in question had 
less than $25,000: 15 had $62,500; while 45 had $1%»,- 
000. By far the largest number of companies have a reg- 
istered share capital of from $250,000 to $500,000; one 
hundred are registered with a capital of about $250,000, 
while 98 had more than $250,000 but less than $500,000 
There are 38 companies having a capital of $750,000— 
eight with $2,500,000 and nine $5,000,000 or more. 
The 


machinery as a sole product or as part of their usual out- 


shares of 140 companies making metal-working 
put were admitted for business on the Berlin stock ex- 
change in 1911, the last for statistics are 
available, 14 of those had preferred in addition to com- 


year which 


mon shares. The registered share capital of those com- 
panies is given as $290,847,500. An investigation of the 
actual market value of those shares based on the sales dur- 
ing the year 1911 shows, according to statistics published 
in the official statistical journal of the Prussian Govern- 
ment, that the value had nearly doubled—the actual fig- 
ure is given as $69,232,500. The value of the ordinary 
common stock of these companies was $267,607,250, the 
rest. being preferred. One hundred and twenty-one of the 
110 companies paid a dividend, the total sum being $38,- 
365,000, which is 13.2 per cent. on the registered capital, 
and 6.9 per cent, on its value quoted on the exchange. 

As already mentioned, not all. those companies are en- 
tirely devoted to the manufacturing of metal-working 
machinery, and many of them, for instance some of the 
large works near Essen and Duesseldorf are making 
such machinery only in one of their many plants. 

Only the largest of the companies have been able to se 
cure admission of their stock to the Berlin exchange. 
The shares of many of the smailer and local companies 
dealt in some of 


Hamburg and others. 


are 
Frankfurt, 

It is therefore of value for an investigation in the capi- 
talization of the German metal-working machinery 
builders to review the results of the 346 corporations 
whose balance sheets are analyzed in the official German 
This figure, which stands for the end of the 


the provincial exchanges as of 


statistics. 
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vear 1911, shows a decrease in the number of compani 

making metal-working machinery, but an increase in tli 
capital against the figures given above. The total paid 
share capital is $186,185.000, of which $183,332,000 was 
entitled to dividends. The combined 
3146 companies were $47,522,500, their secured debt $36,- 
392,500, their mortgage debt $11,950,000, while the trad- 
ing capital is given as $225,905,000. 


reserves of those 


Two hundred and eighty-eight of the companies for 
which the balance sheets are analyzed show a_ yearly 
profit of $21,872,500. Fifty-seven have a loss of $1,462, 
500 and one has shown neither one nor the other, leaving 
a total clear profit of $20,410,000. 


SIXTy of the companies were able to declare a dividend. 


Two hundred and 


The actual profit was 11.15 per cent. on the registered 


capital. Only 9 per cent., however, was paid, making a 


total distribution of $16,502,500. No dividend was paid 


on $24,657,500 of capital. The dividend for $44,182,500 


Is given as 6 per cent. Six to 10 per cent. was paid on 


$61,215,000 and more than 10 per cent. on $53,547,500 


AGE OF THE FIRMS 


Most of the companies now in existence have beet 


founded durine the last 25 years, though about 100 wer 
founded in the 20 the 
of 1870-71. It appears that the metal-working machinery 


vears after Franco-German war 
industry has not been drawn into the turmoil of indus 
trial exploitation which followed the years of the foun 
dation of the new German Empire, in consequence it has 
not been affected very much ly the breakdown which was 
another result of the sudden influx of money occasioned 
the 


indemnity and its sudden withdrawal by the German gov 


yy the unexpectedly quick payment of French war 


ernment. The money was collected partly in the famous 


Julius Tower of Spandau, where it has rested until it 
may have been used for mobilization during the present 
war. 

The quick industrial development of Germany made 
necessary a like development in the supply of machinery, 

the 

quently compelled to look for new capital ly 
incorporated Forty-three of those 


founded in the years from 1870 to 1880, and 57 


and several ot large private concerns were Conse 


founding 
partnerships. wert 


up to 


1890. The ten vears up to the close of the century turned 
out as particularly encouraging for the employment o! 


capital in this 


152 


those 10 vears alone. 


kind of enterprise : new companies 


were founded in Kighty-six new 


founded during the first 10 vears of the 
note that 
character date back b 
the 
period from 1851 to 1860, 


COolipantes were 
interesting to only 15 
this 


Kivht were founded i 


present century. It 
of the existing companies of 
fore the Franco-German war. 
the 


and two date back even to the first half of the last century. 


10 vears before. tive im 


Those figures relate only to corporations, there are a 


number of private enterprises which have been turned 
into incorporated companies which are considerably older: 
several of them date back even to the beginning of the last 
century. 

SUMMARIES 


Recent CHANGES AND 


Generally speaking the changes made during the course 
fa year are few. Taking the year 1912 as a normal on 


(the figures for 1913 are not completely available), it 
appears that only in the status of 20 firms alterations were 
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made. Ten new companies were founded having a total 


capital of $4,149,725; five companies with a capital of 


three 
$1,194,500 had to go into bankruptcy, and two with a 


$614,725 were in liquidation ; with a capital of 


capital of $906,250 were dissolved. This makes both a 
reduction and an addition of 10, leaving the total number 
of existing companies unchanged. The capital value was 
slightly increased by extensions in some of the existing 
corporations, 

It is very difficult to estimate the present total valu 
of the capital employed in making metal-working machin 


ery in Germany. But using the figures given for the cor 


porations as a base for an estimate, it seems that a figure 
can be obtained which if not quite correct will, however, 
from 


th 
metal 


be a satisfactory ition, and not verv fa 


facts, 


approx 
Not all of 


above statistics are entirely 


the con viven in 


employed ino making 


the actual 


eral times. 
th 


working machinery, as has been pointed out sé 


On the other hand, possibility that some ol 


there is a 


works partly emploved on metal-working machinery, ot 
parts of such machinery, will have slipped into other 
classes of the generally very accurate German statisti 


One therefore to be justified in taking the whol 


scelus 

of the 
The nominal 

STO LSOO.OO0., 


viven figures as correct. 


value of the share capital employe 


By statistics given for a number of c 
which were admitted for dealu 


panies, the shares o| 


the Berlin stock exchange, it has been shown that the cay 
ital value of those shares has been about doubled. 
seems, therefore, right to sav that the actual value o 


those companies will be at least 50 per cent. higher t 
the registered share capital, which T think is a fair e 
mate. This gives a total value of about $245,000,0C0 


sav, $240.000.000, Taking further into considereti 


that most likely all the companies are operating in tl 


largest plants, one can surtiise that about thre t 
of the workmen employed in the industry are in plan 
employing a total capital of $2410,000,000, This leave 


a capitalization of $160,000.000 for the rest of the 


dustry, based on the number of workmen employed, mak 


ing a total of $400.000.000. 


that this fivure must be reduced, a 


all ! 


It SCCTIIS, howev Fe. 


the capital necessities of sn plants are, as a rule, 


maller per capita than in larger plants. Deductions 
were already made for the large number of small shop 
neluded in the German statistics. I think, therefore, 
that $350,000,000 will be a reasonable amount for the 
actual capitalization of the German metal-working ma 


chinerv industry before the outbreak of the 


The 


have Deer) 


present war. 


earnings of the larger part of the capital employed 


eiven In the stock-exchange statistics 6, 7 and 9 


ber cent. tor the averaves, It seems Tarr, therefore, tak 


ing into consideration that there is somewhat higher earn 
ing power in the private concerns, to estimate the yearly 
earnings as about 8 per cent., say $28,000,000 or possibly 
$30,000,000. 

Placing the number of workmen employed in plants 
with more than 320,000 men, this 
would mean a capitalization of about $1100 and a dividend 


25 workmen as about 


return of about $87.50 per workman, 


—- 
¥ 


It is pointed out in a report of the American Association of 
Commerce and Trade in Berlin that in Germany there Is a 
general substitution of the finer grades of sheet metal for 


sheet brass in the manufacture of war material 
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Foremen’s Letters--Buying 
Machines 


Dear Entropy: 

The old man says I can have some new machinery, with 
the accent strong on the “some.” 1 have been talking to 
him about our cost, and while he has no cost system ex- 
cept his cash book, he says he has no objection to making 
He 
says that when men start out to make money, they usually 
do it by loosing some first. He insists that my room must 
show a profit at the end of the year, after paying for what- 
This looks to me like quite a 


more money, only he wants to be sure and make It. 


ever machinery [ buy. 


proposition, but it is amusing to see how it strikes the 
salesman. 

[ let them go on and tell me all about what they have 
to offer, and when they have said everything they can 
think of, I tell them that IT cannot buy unless T can be 
vuaranteed that the thing will pay for itself in a year. 
\ll these people who sell standard machinery wilt at the 
suggestion. The chap who is selling patent belt lacing 
will euarantee to save the cost in a week, and the man 
with safety appliances always says that what may happen 
in a fraction of a second may pay for his device a hundred 
times over; but when it comes to things that would help 
That 


is, all but one man; he has a special machine which he 


me make money for the shop, they all get cold feet. 


claims will pay for itself on one job in considerably less 
than a year. 

We are making quite a few small double-flange pulleys, 
and spending in all a little over an hour chucking and 
turning each one. They have very small holes and twist 


around on the mandrel if we rush them. He claims he 
can do as good a job as we call for in half the present 
time. If we run 10 hours a day—as we 


could make about 3000 of these in a year the way we are 


expect to we 
We call our shop cost 60ce, an hour—though no 
that rate it would cost 
If this man can cut 


doing it. 
one knows what it really is. At 
us S1800 to make the 3000 pieces. 
the cost to 30e.. he would save us $900, which is about 
what he wants for the machine. Then vou see the machine 
would be idle half the vear, because we have no sale for 
more than 3000; in fact, we are in no way certain that we 
an sell 3000. We came near it last vear, and since T have 
been here we have kept up to that record, but there is no 
about it. far as | 


any good at all on any 


wav in which LT ean be dead sure So 


can see, the machine would not be 
other job we have in the shop. 

I have tried to make this salesman see that his machine 
would be worth more if it were built so a man could 
change it over to do other jobs, but he says that they do 
not do business that way any more—they build one ma- 
chine to do one thing and another to do another. He Says 
the day of the standard machine that will do everythin 
sometime and nothing in a short time has gone by and 
that everybody is buying special machines. Tle told me all 
about the Ford plant and how much money Ford is 
making, and he said we could just as well be the Ford’s 
of our business as not. He got me so worked up that I 


took him out and blew in the biggest end of a $5 bill 


feeding him. Tomorrow [ will eat at the lunch cart across 
the street and be as well fed for a lot less. 

When I got back I went into the office and began to tell 
the old man about it. He froze up like an iceberg. He 
until the freezes in the bottom of 


goes down mercury 
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the glass before he begins to thaw out on the subject of 
spending money. He suggested that all he could see 
to this pulley job was some way to turn the pulley around 
and some way to hold some cutting tools up against it. 
He says we have a number of machines that will turn the 
pulley around as fast or slow as we like, and he thinks an 
appropriation of $5 for tool steel ought to match what 

Of course, I can’t answer that kind 
He is right, but I don’t see how he 


anyone else can do. 
of an argument. 
helps me out any. 
Then there is the grinder matter that I wrote about 
some time ago. I have arrangements now so that we make 
things something like the size we think we do. I don’t 
suspect that our work would interchange with what some 
other shop thinks is the same size, but I rather guess 
that the other shops are not much better off than we 
1 went to visit one of the shops where they make 
The man who 


are. 
erinders and where they use them too. 
Was showing me around told me all about their system 
of gages, and how every hole was standard or over size 
and every shaft was small enough to go into every hole, 
and all about their system of tolerances, and so on. 
While he was talking, we were standing in front of a 
machine which was being used to grind a lot of little 
shafts for some part of their own machine. The man 
had about 20 gears laid out on his bench, and when he 
had a shaft done he tried it into one after another of 
the gears until he found one where the fit suited him. 
Ile kept on doing this, and when I had a chance to 
speak he had about half the holes filled. It rather got 
my guide’s goat when I asked him just where the toler- 
It looked to me as if they 
“tolerated” the method because there was no other way 


ance came in on that job. 


to get a good job. 

I don’t see any reason why a man should not do work 
on a grinder in that way, if it pays to do it, and I should 
think it pay. There are lots of places, im our 
shop anyway, where I could not tolerate any tolerance 
that I set paper. I 
old-fashioned enough to work for Mr. Hampden, but | 
do like to see fits made so there is no shake when the 
are well oiled up, and when I make a driving fit, I like 
This having fits 


would 


could down on guess I am about 


to have it drive home so it feels good. 
that 


sandths loose, doesn’t appeal to me a little bit, though | 


range from one-half thousandth to one two-thou- 
suppose [ will have to get over it. 

I believe T could use a grinder in my work and make 
a big saving on expense, but 1 am up against this same 
trouble—there is not work enough to keep it busy. If 
[ let a machinist run it, they tell me I won’t get half 


the production that I ought, and if 1 hire a grinder 


hand, he wont be worth his salt anywhere else in the 
hop. Every other department in the whole plant, ex- 
cept the foundry and pattern shop, have some use foi 


a grinder, but it is Mr. Hampden’s idea that each de 
partment must be complete in itself. He says he has 
tried the other way and had so much jealousy and scrap 
ping that he will never try it again. 

How can T get those pulleys turned for half price 
without buying a machine to do it? None of the ma- 
chine-tool men seem to think it is possible, except by 
having a single-purpose machine. If you can help me 
out I shall be more than obliged. 

Good by for this time 
JIMMY. 


eerie 
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Letters from 








An Interesting Reaming 
Operation 


The interesting feature of the piece shown in Fig. 1 
This operation is per- 
» 


is the hole reamed on the radius. 
formed on a drilling machine in the jig shown in Fig. 
The piece is a drop forging. 

turret-lathe, is 
in which a hove is afterward 


The first operation, on an automati 
facing the surface A, Fig. 1, 
bored and reamed to fit the arbor of the dividing fixture 
on which the drop-forged blanks are sawed into the re- 
quired number of pieces. The surplus stock on one side 


of the piece is milled off, and the clearance opening for 


the radius-reaming cutter is also milled. <All of the 
mJ ” iad! 

y) 

a ‘ } 

wt 

. 








FIG.2 THE REAMING JIG “ah 
— oe 

FIG! THE PIECE 

TO BE MACHINED 


AN INTERESTING REAMING OPERATION 


then drilled, those machined radially being 


drilled on an angle, which greatly reduces the amount of 


holes are 
stock the reamers must remove. 

The piece is now ready for the reaming operation. It 
is located on a pin A, Fig. 2, 
hole, and is held in place by the two pins B, which bear 


which fits into the largest 
on one side. It is securely locked by the small clamp ¢ 
the The knurled knob D operates 
through a pair of gears £, swinging the piece first to the 
cutter F then to the cutter G. The adjustable stop 
[7 is provided to keep the operator Irom carrying the 
piece too far on either cutter. 


and screw shown. 


The top of this fixture can readily be removed for lubri 
cating. As it has been found that to secure the best re 
sults, the space inclosing the gears must be filled with vas- 
eline. The taper shank J fits in the press spindle and car- 
ries a gear which mates with the two gears on the centers 


of which the two spindles carrying the cutters are located. 
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The cutters are readily removed, being held in place b 
av small headless setscrew. The shape of the cutters 


similar to that of a dentist’s drill. 
W. P. Manenr. 


St. Louis, Mo. 


A Help When Lettering on 


Drawings 


It frequently occurs to the draftsman, when he has a 
large drawing or tracing on the board, that a considerabl 
amount of printing or lettering is to be placed on the 
hottom of it. This is generally in a bad position. esp 

A 
Re ‘ 
~~ 
KXTENSION FOR Drawtne XOAnD 
ly when the drawing takes up t war 
which makes it didicult to print and causes rageed lett 
ne. 

The illustration shows how this difficulty 1 easily 
overcome. ‘The clamped C\TCH SIO! wre | ! mw’ Draven 
to any part of the table where printing ts desired and wall 
enable the letters to be finished up with neatness The Z 
shaped piece may be made of {4 st ind the boar 
of Y-in. oak. When its corners have n rounded off 
it is Trea or service 

J. GBon UZMANN 

sro 2 
Pipe- or Tube-Bending Fixture 

The illustration shows a fixture design or bendin 
pipes or tubes. The blocks A, Band C are ade of tor 
steel, and are milled along one of each of their edges wit 
a radius cutter corresponding to the size of the work t 


he he nt. 


The block C is fastened to the cast on 


pins and screws: while the block A slides back and for 
being held by two shoulder screws The latter blo 
actuated by the cam DPD. which is placed so that whet 
its highest point it pinches the tubing ai conn 
contact with the blo ( 

The block Bois held by a shoulde rew 1 
lever &. It also swings on Its aNis 

The radius desired on the inside of the tube (which 
should not le less than om and one-half times the 
diameter of the tube) Is stru from the center 
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The thumb-serew holding the lever goes through the 
stationary block C and threads into the cast-iron plate. 
It would be well, to have here a hardened-steel pin which 
could be lifted out, making the lever # and the block B 
free from the rest of the fixture. Then the tubing could 
be taken out easily without bringing the lever back to its 
starting position. 

The part F is a hardened-steel ball, which has a hole 
through it and is fastened to a This has a 
shoulder and is riveted at the end, which makes the ball 


Ie vl. rod 


The rod is also fastened in 
This piece is threaded 


fast on the end of the rod. 
the piece G by means of a pin. 

















Cast-[ron Plate 











Pire- or Tuse-BeENDING FIXTURE 
into the piece //7, which butts against the end of the 
tubing, thereby making the ball adjustable. 

The part J is a check nut, which can be tightened 
against the nut // to prevent it from moving. The part 
Kk is a machine-steel block screwed and doweled to the 
plate. A block L, 


along the rod, is fastened to the block A’ with a pin. 


and slides 
The 


mentioned form an easily constructed 


which contains a setscrew 


three parts last 
adjustable gage. 

When cutting 
should be taken in getting every piece the same length; 


a lot of tubing of the same size, care 


otherwise, when one end is against the gage L, the ball 
would come in different places relative to the center line 
of the lever. 

The ball should fit the tubing well, but not so tightly 
that is would be hard to get in or out. If the tubing is 
to be bent on both ends, the cam D must 
enough to allow the tubing to be lifted, instead of sliding, 


have action 


out. 

Put a piece of tubing against the gage L; 
ball, which is assumed to be of the correct diameter, in 
the end to be bent; and bring the lever D around 91 deg., 
the extra degree being allowed for the spring back in 
tubing. Then take out the thumb-screw, freeing the 
lever 2 and the block B; loosen the cam, and take out the 


place the 


tubing. 


Cuas. H. Ginperr. 
New York, N. 3. 
A Method of Making Cast-Iron 
Keys 


A practical method of making cast-iron keys is to cast 
them first in the form of large plates, Fig. 1. These are 
then placed on the surface A of the planing fixture shown 


in Fig. 2, the number being limited by the length of the 
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fixture. It will be noted that this surface is inclined at 
the proper angle to make level the tops of the key plates. 
When correctly chucked, these are planed on one edge and 
then turned over and planed to the correct width on the 
other. 
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FIG.3 A METHOD OF MAKING 
CAST-IRON KEYS 


Metriop or Makina Cast-Iron Keys 


The key plates are next clamped on the milling table, 
as shown in Fig. 3, and finished with two milling saws. 
The first cut taken trues up the ends of the plates. After 
this they are set against the stop A, and the blocks Bb 
are placed between them. The bar C gives clearance for 
the saws at the end of the cut. 

EmIL KoskIiNEN. 

Beaver Falls, Penn. 


& 


A Tapping Device 


The tool illustrated was designed to overcome what had 
proved to be a serious trouble when tapping flywheels on 
a vertical boring machine. The operator would invariably 
strip the threads, the theory being that the turret slide 
was not sensitive enough to feel and follow the tap. 

A which has an elongated slot 234 in. 
The 
bar B earries the tap and isa good sliding fit in the bush- 
ing, the pin C fitting in the bar and sliding in the slot 
in the bushing. The bar is threaded the same pitch as the 


The bushing 
long by 34 in. wide was turned to fit the turret. 


1, /4 Threads perinch Pilot 
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A Tapping DEvIcE 

tap. The bushing D is of cast iron and fits the hole in 
the boring-machine table. A bushing F 
is driven into the bushing ) and held from turning or 
The thread in the bushing F 


made of bronze 


pulling out by the pin F. 
is the same as the pilot in the bar. 

It can easily be seen that when the turret is lowered, 
the bar B enters the bushing F and catches the thread. 
The tap will travel in unison regardless of the travel 
of the turret. 

K. Il. Putprs 

Buifalo, N. Y. 
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At - . , 
a Attaching Leaders to Metal the same machine and without removal from th: 
nanare . ‘he 9) sproc ke Ss are Tihish cl Ih Tithe Hours 
d Patterns mandrel. I") . | I he he nil ! 
3 or at the rate of little more than two teeth per minute 
Many pattern makers do not appear to know how to KE. A. Dine 
attach a leader to a metal pattern. In the majority of New York. N. Y. 
cases the leaders are simply butted onto the gate, as at A, “a! 
although some are dovetailed in, as at PB. The best . 
. Balanced Saw Guard 
| The illustration shows a type of guard for the circular 
| saw that can be used conveniently. It is suspended by 
a wrought ron pri pre . fastened to ertheys thy ceiling ora 
floor beam. Inside of this is a suitable length 2 of round 
| 
Bi machine steel, which has a vertical adjustment and 
seee9 | i held Ith the required location 1yy the screw f I'he hood 
j 
A \ / 8 \ le | 
nv ‘ Ct C 
ATTACHING LEADERS TO Meran PArrerNs A™TF 
method, however, is that illustrated at C. which is as fo 5 > 
lows: | E 
: : 64 
Mount a l-in. slotting saw on the arbor ol a speed lathe J} 7 
and, holding the work with a wooden clamp, saw In as - F Machine 
deep as possible. Insert in this cut a piece ol jg-in. sheet ey er 
brass and solder it in place as shown. This is very - 
“i quickly done and makes a strong job that will last for =. 
months. KE D 
! 4 
\. | LLOLADAY d 7} 
Union City, Conn. 4 pee 
. r — 
Cutting Sprokets for War / 
Automobiles ‘ 
rhe illustration, reproduced from a photograph taken ApsusranBLe BaLANcep Saw Guarp 
in the Gleason Works, Rochester, N. Y.. shows a Gleason 
gear-cutting machine planing the teeth of nickel-steel JD is of the usual type and is given a vertical parallel 
\ " : 7 ‘ ° 
sprockets for automobiles for war use. motion with the top of the saw table by means of th 
The sprockets have 46 teeth for the %-in. roller chain. levers F and F. The latter should be about two and one 
Twenty-five blanks at a time are strung an a mandrel. half times the length of the former, so as to provide 
The teeth are first stocked, as shown in the illustration, sufficient room for the counterweight G 
after which they are finished with a formed planing tool In operating, the counterweight G should be adjusted 
= 


= 
. 


1 





Curtina Sprockets ror War AUTOMOBILES 
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to allow the hood to rise when the work is being fed to the 
saw and to drop after it has passed through. The hood 
should at all times entirely inclose the saw. 

RoBert Foster. 
Brooklyn, ms Be 


Keyway Milling Fixture 


The illustration shows a milling fixture for short pieces 
of shaft or cylindrical bodies. It is made of cast iron and 
included angle. <A 


into 


a 75-deg. 


the jaws are machined at 
machine-steel strap 4A holds the work in the fixture, 














FIXTURE 


DeTAILS OF KEYWAY MILLING 
As this fixture will take 


is made adjustable to 


the stud PB is screwed. 


several sizes of work, the screw (C' 


hich 


suit conditions. 
F. B. EvLuiorr. 


Kverett, Mass. 
An Interesting Machining 
Operation 


The narrow slot, Fig. 1, should pass through the center 
of the hole shown and be square with the face of the piece. 
The stock is first cut off, after which the correct side is 
The slot is cut about 0.010 deeper 
A piece of flat stock A is next ground 


milled and slotted. 
than the final size. 


a 


> =< 0.060 


A 


ae 
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FIG.3.SETTING 


FIG.1. THE PIECE FOR BORING 


FIG.2. SETTING UP FOR GRINDING 


THE MACHINING OPERATION 
andtinsertedtin the slot. A square B is used to bring the 
piece*C“square with a ground piece ), and thus square 
with the*bed’of the machine. The ground stock C is then 
removed,’ and the piece ground until the slot is the re- 
quired depth. 

After grinding the bottom of the piece to the finished 
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size, the hole is bored as follows: Place the prick punch 
|, Fig. 3, which has been ground to 50 deg., in the slot, 
and, holding it squarely, tap the end of the punch with 
a hammer. 
truing the center with an indicator, bore the hole in thi 
The piece is afterward placed on a man 


Then swing the piece on a faceplate, and afte 


usual manner. 
drel and the outside turned to size. 
GUSTAVE REMACLE. 
Newark, N. J. 


we 


Device for Removing Dust from 
Sand 


The illustration shows a device for removing dust from 
sand before it is used for cleaning or other purposes. The 
a barrel, entering into the bottom 


This pipe 


apparatus is simply 
of which Is a %4-in. compressed-air pipe. 


























Devick ror Removine Dust rrom Sanp 
has several 1 ,-1n. holes drilled in its upper side. Around 
the top is a removable band, or hoop, and under this and 
stretched across the top is a piece of burlap. The barrel 
being filled with sand, the burlap and hoop are put in 
Tliis blows the dust through 
The sand 


place and the air turned on. 
the burlap, while the sand stays in the barrel. 
is then ready for use. 

Josepn K. Lone. 
Renovo, Penn. 


Cement for Disk Grinders 


On disk grinders emery cloth may be attached instanth 
and securely by applying common shoemakers’ wa™ to th 
hare surfaces of the metal disks while they are in motion. 
No waiting for drying is necessary, as when glue is used 
A. U. Davis. 


Baitimore, Md. 
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Hardening Drop-Hammer Dies 


Answering the inquiry of J. “Tlardent 
Drop-Hammer Dies,” page 244, 1 think any good carbon 


Ss. Barnes, 


steel is injured more or less by the use of cyanide of potas 


I believe that such a steel will get hard enough and 


sium. 
deep enough for drop-die work if handled properly. The 
only advantage that I can see in using cyanide 1s e 


clean surface left on the die. Some would possibly think 
it an advantage in the heating, as it would unquestionably 
heat more evenly, but I believe this advantage 1s more 
than offset by the damage done to the steel. 

I think the minute cracks that Mr. Barnes speaks of are 
increases the 
carbon in the outer surface, making it more brittle. 

The fact that the dies sunk somewhat after a little use 
leads me to think that 
and that, in hardening, tlh 


actually caused by the use of cyanide, as it 


carbon was used 
hot 


k stee! of Too low 


strike the re- 


Water did 








; 
} 
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QUENCHING ‘TANK 
cessed, or engraved parts in sull el ‘ wtity and foree 
l'o have those parts hard, plenty of water must strike the 
recessed parts hard. 
T'o fet a good job, | wou a 1 ade Tace dow) ward 
in pulverized charcoal (not too fine), with about 144 In 
of charcoal between the die and the sides and bottom ol 


the box. Then I would put the cap on, seal the box with 


| would “aise by care- 


1400 dee. F. The 


eradually 


fireclay, and put it in the furnace. 
ful that 
heating shoul 


the furnace did not get over 
1 not be forced, but brought up 


to the required temperature and kept at that for about 
14 hours If this Is done, the die Wil he about right for 


dipping. If the die is made of high-carbon steel, say, one 
per cent. or over, I would not heat it over 1375 deg. I, 
Meanwhile, I would prepare a tank or a barrel with an 


inlet of 114-in. pipe equipped with a quick-acting valve, 
as illustrated. 


of water divided in the bottom of the tank, 


If the die is long, I would have the stream 
which should 


be provided with an overflow pipe at least three times the 
area of the inlet pipe. 
about right. 


The usual city pressure would be 
Plain water is satisfactory, provided the die 





Discussion of Previous Question 
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s dipped face downward on a stream of water that tis run 
ning full force, so that the water strikes the recessed parts 
of the die with full force. The die should be left in the 
water until almost cold and then placed i the oil tank 
it quite cold. 
he temper should be drawn in an oil furnace in the 
al nanner. 
Gro. ‘T. Coes. 
1h Il. 


The Standardization of Tolere- 
ances for Screw Threads 


The 


ror S\ 


editorial on “The Standardization of Tolerances 
Threads,” 


mechani 


rew on page 258, raises a question in 


which every is interested and concerning which 
almost every mechanic has some more or less well founded 
Many troubles 


which not 


with setscrews 


at all. ve 


have had their 


fitted 


ODLMTONS 


} ] 
and capscrews loose] oO! Nn 


round holes, 


in the fit of straight round pieces in straight 

the tolerance question is importantly involved; but it 
becomes threefold more complicated when applied to 
screw threads, in which case the two chief factors are 
shape and lead. Without attempting a solution, it may 
not be amiss to relate some experiences which emphasi Au 
the difficulties of this question. 


Among the component parts of a certain gas engine is 


a wristpin with a 144-in. U. S. S. thread. The nut must 
be a good wrench fit so as not to lb jarred loose when 
the engine Is running \t first these pins were made in 
an engine lathe, and each was fitted to its own nut 


i? a TOO loose, he 


little 


the nuts wert 


thread a 


TO Tit 1f. 


When the lathe hand ma 
ida 


ih pie a ty 


could usually fir nut although 


all finish-t hand with the sam tap Great care 


} } 


was exercised as they passed through subsequent opera 
tions to keep the proper nut on its own wristpin. Although 
t| ould hardly be termed interchangeable manufacture, 
it served well enough. 

Later on, an automatic machine was installed to fin 
ish these wristpins. Strange to say, the matter of toler 
nice or the threads was not seriously considered until 
the first lot was started. Th eman in charge of th 
department in which the new machine was located selected 
i nut from a keg, ran a hand tap through it and gave it 
to the operator, telling him to the threads a good 
wrench fit to that nut. The operator made 250 wristpins 
> per structions A bench | as then given the Task 
of putting the nuts on the pins. It took him two and on 
half 10-hr. days to tap and fit the nuts to these pins. It 
was found that a nut which would fit one pin properly 


forced home on another, while on a third 
it could be hand 

The threads were therefore calipered, but 
to be then 
that the shape of the threads account 


could not be 
screwed down by 
were found 
suggested 
of the 
which was ascertained to be true. This 
be the cause of the en- 


remarkably uniform. Someone 


varied on 
wear of the dies, 


error of shape was supposed to 
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tire trouble until a bench hand called attention to the 
fact that two wristpins taken from near the same place 
in the lot would not always fit the same nut. 

A screw-pitch gage was therefore used. This showed 
the threads to differ in lead as much as one-quarter of a 
thread on two inches. Here, then, was the cause of the 
trouble 

A comparison of the 1%4-in. taps in the shop showed 
that all were within 0.0005 in. of the same diameter. 
The shapes of the threads were found to be uniform, al- 
though all were a little sharper than the 60-deg. angle. No 
two taps could be found that were exactly the same in lead 
and the two extreme ones differed one-eighth of a thread 
in their length. 

Where the lead did not differ more than the thickness 
of a 0.004-in. “feeler” on two inches of length, it was 
found that by trying the thread on a pin for lead and us- 
ing the tap for a gage, the nut could be forced to its 
place. By screwing it on and off a time or two a reason- 
able fit was then secured. When the difference in lead 
was more than 0.004, the nuts had to be “doctored” be- 
fore they could be forced to place. 

[t might be stated in this connection that the operator 
of the automatic machine had found that when he had a 
pin which the nut fit correctly, he could screw the nut 
on three threads by hand. He therefore used this test 
on all subsequent pins, with the result that they seemed 
to be fairly uniform. 

However, it was not found practicable with the auto- 
matic machine to keep the lead within the required limits 


on this particular job. The pins are now turned on the 


automatic and threaded on an engine lathe in the old 
way. 

This question of lead reappeared with the same firm 
in connection with some adjusting screws on which 
were screwed two nuts of different thicknesses. The 


threads were 114,-in. diameter 10 threads per inch U.S. 5. 
One nut was 2 in. and the other only 84 in. thick. When 
both nuts were tapped with the same tap, the thicker one 
could with difficulty be forced to place, while the thinner 
was an excellent fit. This difficulty was overcome by hav- 
ing a finishing tap 0.004 in. size for the thicker 
The adjusting screws were found to differ in 


over 
nuts. 
lead about 0.006 in. in three inches. 


H. P. ASHLEY. 
Oil City, Penn. 


Formulas for Forced and 
Shrunk Fits 


[ must congratulate the AMERICAN MACHINIST on the 
privilege of publishing Prof. A. Lewis Jenkins’s superb 
article, “Formulas for Forced and Shrunk Fits,” page 377. 
In its combination of rational analysis with the deriva- 
tion of constants from records of experience, it covers the 
field with a completeness which has not been approached 
elsewhere. 

My object in writing this is to point out an erroneous 
Hupression which Jenkins have 
formed of the influence of the lubricant on the required 
pressure from data given in my “Handbook for Machine 
Designers and Draftsmen.” These data will be found in 
the paragraphs relating to the Westinghouse system of 
taper press fits and should not be regarded as applving to 
straight fits, to which the article relates. 


> 
Professor seems to 
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In the taper-fit system the lubricant is trapped between 
the surfaces throughout their entire extent when they 
make contact, and hence it has a commanding influence 
on the pressure required to force the parts home. With 
the straight-fit system, it is hard to see how any of the 
lubricant remains on the surfaces and, if experience did 
not teach me otherwise, I would scarcely expect the lubri- 
cant to be of any use or have any value. Certainly it does 
not seem possible that it should have as large an influence 
with straight as with taper fits. While it does unquestion- 
ably have an important influence, [ have seen no figures 
which imply so large a one as those quoted, and the radi- 
cal difference in the conditions makes it clearly improper 
to apply figures obtained from taper to the conditions of 
press fits. 

I read the article hoping to find some reference to the 
difference between the pressures required for ordinary 
tooled surfaces and for those finished by grinding and 
reaming. No doubt the data analyzed are from ordinary 
tooled surfaces, and should they be applied to ground 
shafts and reamed holes, the result will be a disagreeable 
surprise, According to Doctor Sweet, who has experienced 
this disagreeable surprise, the allowances for such surfaces 
and for a given pressure should not exceed one-half those 
for tooled surfaces. The explanation lies, of course, in 
the greater closeness of contact. 

May we not hope that Professor Jenkins will apply his 
analysis to the taper-fit system?’ I have no doubt that the 
Westinghouse Machine Co. would be glad to place its eX 
perience at his service. 

F. A. Habsey. 


New York, N. Y. 
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Proportions for Tight and 
Loose Pulleys 


L. P. Alford’s article on page 293 leads me to ask this 
question: Does the difference in the diameter of the two 
pulleys do as much good as the harm of having the belt 
climb up and down the incline every time it is shifted- 
with the extra work of crowding it down onto the loose 
pulley ? 

To one who believes that one man’s experience is worth 
all men’s opinions this would seem an idle question; but 
seeing a 36-in. tight pulley and a 35-in. loose pulley with 
some 10 ft. between the loose and countershafts, the ques- 
tion was irresistible. What effect would cutting 34 in. out 
of the 28- or 29-ft. belt have that anvone could discover ? 
I admit that I am awfully skeptical about it; but perhaps 
there may be some experimenter who can give evidence 
that is better than an opinion. ‘This must seem to others 
like one man’s opinion against many men’s experience. 
but what have they to justify their conclusion? Of 
course, the 84 in. out of a shorter belt have a 
greater effect, but how short would a belt have to be, so 
would make it 


would 


that, when too loose, cutting out 34 In. 


tight enough ? 
JOHN E. SWEET. 


N. Es 
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for January, 


The exports of metal-working machinery 
1915, reached a total of $2,903,740, nearly $500,000 in excess of 
those for December. Over January, 1914, the increase is ap- 


935 commercial 


1915, 
exported 


January, 


valued at $2,545,527, were 


proximately $2,000,000. In 


automobiles, 
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Responsibility--Loyalty to 
Whom ? 
By ENTROPY 


We have 


two 


siblical authority for the truth that no man 
masters. Yet themselves 
in a position where it seems to be at least temporaril) 


can serve many men find 
necessary. 

Theoretically, every man should be in such a financial 
condition that he could throw up any job where his posi 
tion became difficult and support himself and his family 
until he found another. Practically, there may be per 
fectly legitimate reasons why he is not so well financed 
as that. Likewise it is generally accepted that it is diffi- 
cult to go from no job to a good one. An employer pays 
more attention to the ability of a candidate to hold his 
previous job than he does to his ability to lay by MOT 
on it. 

It is an impossibility to be 


regard to large political questions but to the minor af- 


neutral—not merely with 


fairs of every-day life. Suppose a man is working under 
a foreman who does not respect the superintendent's ideas 
beyond the point where it will show outwardly. Shall the 
workman's sympathies go out to the foreman, whom he 
judges to be handicapped in his work, or to the superin- 
tendent, whom he may consider injured by the stealthy 


undermining of his influence? It is easy to say that he 
should pay attention only to his work and not even notice 
That is impossible, unless 

Shall he go to the 


he ought 


what Is volng on about him 


lore- 


avove 


lis mind is an absolute blank. 
man and tell that 
board with the superintendent? He 
fired for Shall he go to 
dent and tell him his 
do otherwise than back up his foremen. 


him to be open and 
will probably be 
the 
The superintendent cannot 


He will have to 


his pails. superinten 


; . ¥ 
iCars : 


fire the man for disloyalty even though the latter may 
have said did in the belief that he 
Go one step further up Is loyalty to be expressed 


what he Was most 


loval. 
man to whom one ts directly 


toward the firm or the on 


responsible ? 


A SUBORDINATE’S DuTy 

The answer to these questions is usually to be summed 
up by saying that it is seldom that the subordinate is in 
correctly as to what ovel 


Is volng on 


a position to judge 
his head. What appear to be errors of Judgment or even 
downright 
the whole truth ‘is known. 

If the quarrel is open, the 
clear. The 


the ottice 


dishonesty may seem entirely different wher 


duty of the subordinate 


hecomes workman cannot be eriticized 


frankly where he stands 


Nor can he be 


he sticks to his post and does what he is told 1) 


he goes to ana asks 
criticized 1 
the 

in. the 


able to 


and who is to protect him. 
hah 
is directly responsible. Of course, 
take the 


prove that what he has done has been done under explicit 


to whom he 
latter case he will precaution of being 
orders. - 

These cases of open warfare are comparatively simplk 
The greatest danger comes when everything is done w 
der the cover of courtesy, where there is no tangible evi 
dence that one faction is pulling against another. In 
such cases there appears to be no better way than to give 
everybody the benefit of the doubt and hunt for another 


place as qui kly as possible. 
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Naval Development of Forty 
Years 


There has been a very marked development in the im 
plements of naval warfare; in fact, the whole naval prop 
osition, so far as vessels are concerned, has been practic 
ally revolutionized. ° 

The Civil War developed the lron lad and the Monito 
but it 
the real development began. At 


as well as the submarine, Was many before 
the time of the Cente: 
nial we had practically no navy, which may or may not 
the fact that the 


charge of army men who attached little importance to thi 


years 


have been due to Government was 1n 


other arm of the service. One of the interesting featur 


is the marvellous development of the submarine, as 

dicated in the following pave chart, The old model, which 
is still in the Brooklyn Navy Yard and labeled the “Intel 
ligent Whale.” was built in Messrs. Bushnell, Ric 
and Halstead, all of New Jersey. It is 28.8 ft. long by 0 
it. deep, the sides being made of i, in. boiler iron. 


shaped, the 


LS6O4 by 


The general outline is cigar exterior bel 


smooth with flush joints and countersunk rivets. It cost 


$60,000 and was tried and condemned in 1872. 


The crew consisted of 13 men, most of whom were pri 


sumably to supply power for the hand propulsion, a three 


knots xs 


bladed propeller henge used und a speed ot tour 


Rudders regulated both the depth and direction of 


cured 
the course. 
also shown, this 


The development ol the Dbattieship 


showing the California class of vessel. Oil fuel makes if 
possible to use only one stack, and it will also be noted 
that a clipper bow is used, this being more convenient 

stowing anchors. It is 600 ft. on the water line, 97 ft 
wide and draws 30 ft. of water with a displacement ol 
32.000 tons and a speed of 21 knots. There are tweive 
l4-in. guns, twenty-two 5-in. rapid-fire guns and four 
submerged torpedo tubes. The crew consists of 1056 « 

cers and sailors. The cost of battleships has also increased 


this type 


1, 


il VUsst | ol 


ully as rapidly as that of submarines, 


representing an expenditure of something ove 
000.000. 
The old “Kearsarge,” 


struction of the “Alabama.” was 


famous in her day for the ce 


small in every way 


as Con 


pared with modern vessels, being only 198 ft. 6 in. lor 
with a displacement of 1550 tons, 345 hp. and a speed o 
a trifle over 11 knots. T irmaments were four 9-i1 
smooth bores, two 8-in. rifled muzzle loaders, one 60-Ib 
breech-loading rifle, one 3-in. breech-loading howitzer and 
! ithing gun to repel boarders, 


zs onl 
ol 


IS75 tons dis Naceme nt al d le 


Monitor 


en 200 ft.. having 


IS in. longer, 1 lig al 


<s than 


halt the horsepower, wh l) ave speed of 5 to 6 Khoft 
Hey euns were two D3} smooth bore and two 12 


wunder howitzers 
lern destrover “A 


s, two-thirds as larg: 


Of the two smaller types, the mor 


win’ has a displacement of 1020 ton 


“Kearsarge, and is over one-thir 
The increase it 


1 is noticeable, 


the old frigate 


POU ft. horsepower mace 


ionvel ol 
In ore 


necessary by Increasing the spec 


speed, 29.6 knots, than three times that 


to make the 


of the “Kearsarge,” the has been increased 


horsepowe! 
very nearly 20 times. 

The armament consists of four 18-in. torpedo tuls 
guns with barrels 50 calibers, or 


and four 4-in. rapid-fire 


YOO 1 long 
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To Machine-Tool Builders 


A month ago, on page 395, the AMERICAN MACHINIST 
commented upon the disturbed conditions in ocean freight, 
insurance and exchange rates, pointing out that this situ- 
ation might have an important bearing upon the market 
ing of machine tools in Europe. Shipping conditions have 
been a hindrance to foreign trade for several months. In 
many cases machines have lain on the dock in New York 
for several weeks before steam accommodations could be 
found to take them across. 

But a more serious situation than anything yet faced 
may arise, provided the belief now existing in certain 
American business and financial circles should prove to be 
a prediction. This belief is that the European war may 
suddenly end. 

Many American machine-tool builders are now work 
ing on war orders. Those already booked in many cases 
will take four, five, or even seven months to complete. It 
is not believed that in all cases these have been surrounded 
with all the possible safeguards against cancelation. Fresh 
inquiries are constantly coming iv and new orders are be- 
ing placed. What will be the effect upon these orders if 
the war should suddenly stop ? 

The natural effect of any overturn of business conditions 
is to spur men to remove financial responsibilities as rap- 
idly as possible. If we turn back to the period following 
the year 1907, we will recall the flood of machine-tool 
cancelations. The sudden close of the European war 
might easily throw another flood of cancelations upon the 
builders. 

This would be a severe calamity if it came at a 
when the shops were running above normal capacity, as 
It takes some weeks for any large manu- 


time 


they are today. 
facturing plant to gather momentum, and the greater the 
momentum of a moving object, the worse the crash when 
something hits. Another factor enters from the fact that 
many of the machines now being built are not of standard 
proportions. For instance, many engine lathes for turn- 
ing shells have been ordered 18-in. swing and 6-ft. bed. 
This bed is shorter than standard for the swing. If a 
machine-tool builder had an order for a large number of 
these lathes canceled after they were well under way, he 
might have stock which could not be disposed of for sev- 
eral years. 

American firms who have taken orders for ammunition, 
such as shrapnel, rifle cartridges, and explosives, have 
guarded themselves against a sudden termination of the 
war by requiring and receiving a generous part of the pur- 
chase sum at the time the order is closed. These sums are 
said to range from 30 to even 50 per cent. of the total 
Such orders have as a rule been 


amounts of the orders. 
placed by foreign government agents, and thus are on a 
little different footing than orders for machine tools which 
come from foreign agents or private sources. 

Because of the possibility of the rise of a most unfor 
tunate situation, it is wise for the American machine-tool 
builder to consider some of the business policies of the 


FT 


manufacturers of ammunition. We do not believe that this 


has been generally done, but have learned of one case 
where an agreement has been reached in keeping with the 
provisions of the following quotation, addressed by ama 


chine-tool builder to his agent: 


You are to establish a confirmed credit in New York to be 
available for payment of our invoices upon receipt by your 
forwarders of inland shipping documents and invoices Each 
credit is to expire by limitation 30 days beyond the delivery 


date promised by us at the time the order is booked Partial 
shipments allowed: all invoices paid as above are to be subject 
to 2 per cent discount 

Another machine-tool builder has negotiated as fol 


lows: 
The 
remaining two-thirds are to be paid by sight draft attached 
to inland shipping il New 
York The one-third cash accompanying the order is to pay 
for the last third of the entire shipment No cancellation is 
shipped within the 


You are to pay us one-third cash with the order 


documents on arrival of goods at 


permissible if the machines are agreed 


time. 

This suggestion is of course aimed at new business. It 
is believed that such terms will not work a hardship on 
foreign agents, for the reason that they will be able to pass 
along the terms to their customers, and thus spread the 
risk over a large number of firms and foreign government 
departments. It is understood that in some cases the 
agents are receiving a very generous deposit at the time 


they accept the orders for transmittal to the United States. 


The Machine Shop as an Asset 
in National Defense 


The experience of Canada as deseribed in the article 
in this issue, entitled “Making the 18-Lb. British Shrap 


importance of the machine shop 


Over one hundred and 


nel,” illustrates the 
as an asset in national defense. 
thirty Canadian machine shops are at present doing thei 
best to fill the shells with which to 
the British field pieces supplied. 

The Government forced to depend in time of war upon 
its own arsenals for such materials would 
soon experience a serious shortage. When it 
ered that two or three field pieces can readily dispose 
of the output of a four 
hundred men engaged in making ammunition, it will not 


demand for keep 


the output of 
is consid 
three or 


factory employing 


appear unreasonable to regard the machine shops of a 


country as a national defensive asset. There is a lesson 
in this which may be carried home forcibly to us of the 
United States. 

It is the policy of good business men and wise manu- 
facturers to be prepared for contingencies, even if they are 
unpleasant ones. Practical training deprives them of 
the ostrich-like ability to stick their heads in the sand 
and refuse to believe in the existence of unpleasant things. 
They may shudder to think of a fire in their plant, but it 
does not prevent them from installing sprinklers. 

In the event of a war in which the United States was 
first and insistent 
would be for ammunition. The arsenals of the Govern- 
ment would be hopelessly inadequate to supply a one- 


involved, one of the most demands 
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tenth part of what would be required. As the Dominion 
Government was forced to go to its private manufacturers, 
so our Government would be compelled to go to the ma- 
chine shops of the United States. It would find most of 
them in absolute ignorance of what shrapnel and explo- 
sive shells were like, to say nothing of how to make them. 
Much time would be consumed in securing proper gages 
and in getting the suitable equipment for the various ma- 
chines found in the different plants to enable them. to 
handle the work. Meanwhile time of the greatest value 
would be irredeemably lost. 

Now let us look at the the picture. 
‘Take a government, for example, in which all of the ma- 


other side of 
chine shops capable of turning out work of this kind 
have been suitably classified and recorded in the war-de- 
partment offices. It is known just how many shells of a 
certain size can be expected from the Jones Manufacturing 
Co. within a week after demand, and how many can be 
obtained from Smith’s Machine Shop. In addition to this, 
hoth Jones and Smith know what size shell they will be 
expected to make and where the raw material is to come 
from with which to make it. They know how to go about 
this, for they have a complete set of gages in their plant. 
In addition to this, they are familiar with the whole proc- 
ess Of making the piece in question, for instead of depend 
Ing upon its arsenals for the supply of ammunition annu- 
ally required in peace time, this mythical government that 
we are describing has placed a large part of this class of 
work with private concerns with the purpose of preparing 
This has the added 
arsenals with a 


them for just such an emergency. 
advantage of leaving the 
ereater capacity for doing the kind of work that cannot 
such as 


government 


readily be done in the ordinary machine shops 
making the delicate parts of the timing fuse, and the like. 

If the time ever comes when such things are required 
and we sincerely hope and trust that it may not —which 
poliey is likely to be of greatest benefit to our country and 
to ourselves ? 


~ 


A Little Question of Ethics 


It often happens that a man receives his inspiration 
fora valuable invention or for a branching out of business 
along profitable lines while working for another man and 
as a result of environment. There may be no tangible 
connection between his idea and the ideas of the people for 
whom he is working, In fact, his inspiration may quite 
possibly come from a feeling that the employer is not up- 
todate, and the possible branching out of the business may 
be one that it would seem the employer must have observed 
many times himself. 

In such a case as this, what is the duty of the em- 
ployee? Should he go to his employer and say, “I have 
an idea which will make you richer by many thousands 
of dollars a year if you will adopt it. Won’t you adopt 
it and raise my pay a dollar a week?” Or is it his right 
to take himself and his idea outside and make the most 
of it? 

As a cold-blooded business proposition, there is no legal 
reason why such a man should not draw out and enter 
business for himself. If he cannot enter business him- 
self, but must find some capitalist to aid him, it is entirely 
proper for him to make advances to the capitalist who 
appears to be in the best position to carry the invention 


through to its most profitable exploitation. The great 
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difficulty will almost surely be that “a prophet is not 
without honor save in his own country”’—which applies 
to employees in mechanical industries with even more 
force than to prophets. There is a very natural reluc- 
tance on the part of the employee, and a fear as well, 
about going to the boss and telling him.that he is a back 
number and that opportunities which have been under 
his nose for years have just been noticed by a subordinate. 
This natural reluctance is doubtless accentuated by the 
knowledge of instances when such a bold step has been 
disastrous to the peace of mind and the job of the man 
who made the advances. 

Unfortunately, the general run of employers, even if 
they boast of their desire to obtain suggestions from 
their workmen, do not relish one that makes them look 
cheap or slow. This has meant financial suicide to more 
than one concern in the past, and probably will in the fu- 
ture. 

A new man in any line of work sees things that an ex- 
It may be that 
he sees them wrong or only imagines that he sees them. 
In such a case, if he could get to his employer and in full 
confidence put the matter before him and receive, in re- 
would either save 
future of 


perienced man passes over and around. 


turn, proper advice and support, it 
himself the bitterness of failure or 
his employer safe, while reaping a fair share of the re- 
wards himself. But the imagines, and often 
knows, that his ideas are expected be stifled, no matter 


By the time he has been with the firm 


make the 


hew man 
what they may be. 
until his opinions are appreciated, he has fallen as deep 
in the rut as the men whom he might have helped out. 

This does not mean that every concern is thus hide- 
bound, nor does it mean that the decay of such nonre- 
ceptive concerns is a loss to progress. Many of them 
were started by men dropped out of still older companies 
in the employ of which they saw no opportunity to de- 
velop the ideas which grew upon them there. But it does 
mean that any manufacturer who has an eye to the future 
may well make sure that his younger employees will be 
anxious to come to him with their ideas before they en 
list outside assistance. 

cs 

This scheme of getting back to nature—of weighing 
up the elements unhampered by precedents—is the one 
most helpful in original | designing] work.—James Iart- 
NESS, 


-s 


s 


An important reason why machines are built either 
unsuccessfully or successfully is that in the former case 
certain operations are thought important while in the 
latter all operations are considered such and each con- 
tribute to the final success of the product. 


* 


“If your output is running below normal, utilize this 
slack period to overhaul and repair your plant and ma- 
chinery.” 

“If you contemplate making additions to your plant, 
do it now.” 

These appeals to employers, sent out by the Merchants 
Association of New York City, through its publication 
Greater New York, deserve a wide reading and, after 
reading, a response by action. They say now ts the time 
lo repair machinery and buy new. 
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Heavy-Patternm Vertical 
Drilling Machine 

The vertical drilling machine shown represents the lat 
est development of the Cincinnati-Bickford Tool Co., Cin- 
cinnati, Ohio, designed for especially heavy duty. 

It is of the box-column design and is regularly fur- 
nished with four-step cone pulleys driven by belt. This 
provides eight spindle speeds—four open drive and four 
through the back gears. The bevel drive pinion is high- 
carbon steel, while the larger one on the spindle Is un 

















VerticaL Dritning MACHINE 


hardened but of a special mixture designed for strength 
and durability. 
The spindle is made from a high-carbon steel forging, 
2;%, in. in diameter in the spindle sleeve and 2, In. 
above the sleeve at its smallest diameter. It has a No. 5 
Morse taper and a feed or vertical travel of 18 in. 


») 9 


Is 


The largest step of the cone pulley is 16 in. and th 
smallest step 104%) in. in diameter for a 4-in. belt. The 
tight and loose pulleys are 14 in. in diameter fora 11-1n. 
belt and run at 545 r.p.m. 


The machine will drill to the center of 30 in.: 
50. 65, 83. 


is 8 ft. 9 
in. high and has spindle speeds as follows: 
108, 139, 180, 232 and 300 r.p.m., and six feeds from 
seven to forty-nine thousandths per revolution of spindle. 

The table is supported from the base by means of screw 
support, in addition to being clamped on the column. It 


PO 
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is provided with grooves to take care of a drilling lubri 
cant. It maximum 
height from the floor of 30 in. 
between the spindle and the table is 31 i 


travel of 12 in. and a 
The maximum distance 


The 


has a vertical 


machine 


weighs 5100 Ib 


Shop Transfer Truck 


The shop transfer truck shown is a late addition to the 














line mace I the George . Clark Co., Windsor Low KS, 
Conn. 

This truck is adapted for loads ranging from 500 to 
1000 Ib. The upper frame is raised and lowered by thi 
handle. The irame Is rrnancle Ol channe| tec] i order ti 

j 
| 
Sirop TrRansvrer Tres 
secure lehtness with durabilit When moving the tru 


the heap swivel and handle can be swung around eithe 


angle with the cent position, which per- 


mits the truck to make sharp turns and to be 


The 


usual type ol 
n conjunction with this truck 


side at a right 
used in nar 
] 


transfer platform ts use 


ow places, 


It is made ina variety of 


~ i's 


Constant-Speed-Drive Plain 
Grinder 


The machine shown in Fig. 1 is the latest addition 
to the line of single-pulley constant-speed-drive machine 
tools built by the Brown & Sharpe Manufacturing Co., 
Providence, R. 1. It has a capacity for taking work up 
to 32 in. in length and 6 in, 


to the machine through a 


diameter, 


Power is transmitted main 


driving shaft running in two large taper roller bearings 
This shaft running 
belt 


bolted to the rear of the machine. 
900 r.p.m. Is with a 3-in, 
countershaft, containing one tight and loose pulley and 
pulley, to a large pulley located on the 


driven from a simple 


driving 


one 
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end of the main driving shaft. A large pulley located 
centrally between the two roller bearings on the main 
driving shaft drives the wheel spindle with a 3-in. belt 
running two idler pulleys. Changes in wheel 
speeds are obtained by means of split pulleys on the 
wheel spindle that can be quickly interchanged without 
removing the belt. The idler pulleys run on taper 


roller bearings supported in a heavy swinging bracket 


over 


so constructed as to follow the transverse movement of 
the wheelstand, thus keeping the desired tension upon 
the driving belt regardless of the position of the grind- 
ing wheel, and insuring accurate feeding of the wheel. 
The slack in the belt due to the difference in diameter 
of the wheel spindle pulleys when changes in wheel 
speeds are made is taken care of by the top idler pul- 
ley, which is provided with separate adjustment making 
it possible for the operator to place any desired tension 
on the wheel spindle driving belt. 

The drive from the main shaft of the machine to the 
sprockets on the speed case which drive the headstock 
and table is of the multiple-friction disk type. It en- 
ables the operator to easily start and stop the work or 
table movements without shock, and gives practically uni- 
versal choice of independent speeds and feeds. 

In Fig. 2 the interior of the speed 
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ing the table. This feature is designed to be effective. 
especially when the portion of work to be ground is not 
as great as the width of the grinding wheel. This in- 
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case is shown with the back removed. ! 
From the main driving shaft A power 
is transmitted through two 
separate driving shafts, B and C, run- 
These shafts 
carry steel 
ground slightly convex and each mesh- 


gears to 


ning at a constant speed. 
series of hardened disks 
ing with another series of hardened 
steel disks. The latter disks have a 
rim at their periphery, bringing the 


point of contact always at their ex- 
treme edge. The driving shafts are 


mounted in swinging brackets pivoted 
on the main driving shaft bearings. 
They are swung toward or from the 
driven shafts carrying the driving disks 
toward or from the center of the driven 
disks, thus the desired 
changes in the speed of the work or 
feed of the table by decreasing or in- 
creasing the radius of the driving disks. 
A continuous flow of oil from a pump 
direct-connected to the main driving 
shaft furnishes lubricant for the en- 


tire case. 


obtaining 
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The control of the speed case is gov- 


erned by three levers grouped around Fic. 


a dial mounted at the left of the 
machine within easy reach of the operator. 
marked “Head” the headstock or 
the work. Any desired number of revolutions may be 
obtained, ranging from 82 r.p.m. to 412 r.p.m. A sec- 
ond lever marked “Table,” changes the rate of table 
The dial is graduated to read in inches per 
minute. Any desired change from 13 to 181 in. per 
minute may be obtained. A third and longer lever 
serves to instantly stop and start both work and table 
simultaneously without stopping the grinding wheel. 
Independent automatic cross-feed enables the wheel 
to be fed automatically into the work without travers- 


controls rotation of 


traverse. 


The lever 


1. ConsTANT-SpreeD-Drive PLAIN GRINDER 

dependent automatic cross-feed is driven from the table 
the ratchet arrange- 
ment of the regular automatic cross-feed. As a result, 
the full number of changes of feed that can be made 
with the regular mechanism are available. 
These may be increased or decreased by changing the 


traverse mechanism and operates 


cross-feed 


speed of the table-traverse mechanism with the table- 
traverse feed-change mechanism, giving practically a uni- 
versal selection of feeds from the coarsest to finest. A 
positive safety lock is provided to prevent throwing in 
the table traverse when the independent automatic cross- 
feed is in operation. 
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Heavy Butt-Welding Machine 


To accurately join shaft sections ranging from %4 to 


114 in. in diameter and also retain the required strength, 
the Toledo Electric Welder Co., Cincinnati, Ohio, de- 
signed and built the special shaft-butt- 
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oie 
after finishing a hole, the operator pushes in the small 
knob shown at the left of each fixture. This sets the 


ejector. He then places a cup body between the holding 


} 


jaws, as shown in the fixture at the right. The spindk 





welding machine shown. A part of one 
of the shafts is shown in the welder at 
A-A. 

The specifications called for a 40-ft. 
shaft that would be in alignment and 
concentric within 0.004 in. The diffi- 
cult conditions were met by making an 
unusually rigid machine so that no 
spring of the parts would be caused by 
the clamping in of the work. The cop- 
per dies used to convey the current are 
of the so called “floating” variety and 
are brought to position after the stock 
is clamped in place. The electric cur- 
rent is turned on by means of a switch 
In about 
15 sec. the ends are heated to a welding 
temperature. The operator then pumps 
the lever shown in front, which works 


when the operator is ready. 














a hydraulic ram that forces the heated 
ends together, forming the weld. The 
dies are now withdrawn from the work, 
the clamps are released and the operator is ready to make 
the next weld. 

The clamping of the stock and the actual welding done 
on each section takes about 50 or 60 sec., and the com 
pleted bar is concentric its entire length within two or 
three thousandths. The small amount of flash made at 
the junction is turned off in a lathe. 

There are two sets of steel clamping dies on each side 
arranged to clamp the stock at two points to secure align- 
ment. These clamps are adjustable the whole length of 
the slides which operate in V-ways with adjustable taper 
gibs for taking up wear. The machine is furnished with 
a 5-ton hydraulic ram, foot-operated pedestal switch and 
No. 5-A regulator. The maximum power required is 40 
kw., 5714 kv.-a., 574% hp. The length of right slide, 31 
in.: left slide, 20 in. ; copper dies are 114 in. thick, 2%4 in. 
wide, 1% in. long; steel dies 14% in. thick, 24% in. wide, 
maximum die opening 31% in. long; height 
floor space 29x80 in.; height 


11% in. long; 
to center of dies, 351% in.; 
14 in.; approximate shipping weight, 7500 Ib. 

Automatic Drilling Machine 

The illustration shows a three-spindle No. 24% Avey 
automatic drilling machine fitted with fixtures for drilling 
the holes in the stems of grease-cup bodies. Four of these 
hodies of different sizes are shown on the left end of the 
table. The bodies are of malleable iron, and the holes 
drilled vary in size from Yg to 4 in. in diameter and 
from 1% to 34 in. in length. 

The drilling spindle movements are entirely automatic 
and all the operator has to do is to keep the fixtures 
loaded. To make this easier, the spindles are timed in 
one-two-three order and do not all move down and finish 
their strokes simultaneously as might be supposed. 

In using this machine, the spindle speeds and strokes 
are set to get as many strokes per minute as the character 
of the work will permit. As shown, the machine was set to 
drill a hole every eight seconds. When a spindle returns 


Heavy Burt-WeELDING MAcHIN! 


comes down and drills the work. As it rises, the hooked 
rod at the left catches the ejector release and the work ts 


As can 


be seen, the cup body rests on a channel and is centered 


automatically discharged into the chute in front. 


by butting the round part against a V-stop at the back. It 
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AvuTomatic Grerase-Cup DritLuing MACHINE 


is kept from turning by the hexagonal part of the stem, 
which fits between the holding jaws. 

Various sizes of holding jaws are provided for the dil 
An ample supply of lubri- 
The 
production averages about 12,000 pieces per 10 hours. The 
machine is made by the Cincinnati Pulley Machinery Co., 


ferent sizes of bodies drilled. 
cant is flowed over the work while it is being drilled. 


Cincinnati, Ohio. 
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Frederick W. Taylor 


Frederick Winslow Taylor, Doctor of Science, inventor, me- 
chanical engineer, and the leading exponent of the science of 
Hill, Phila 


attack of 


shop management, died at his home on Chestnut 
March 21, as the result of an 
American engineering has lost one 


delphia, Penn., on 
pneumonia By his death 
striking personalities. No other engineer of the 
present time has received such praise on the one hand or 
other. Through it 


better shop 


of its most 
been 


compelled to face such criticism on the 
ill he unflinchingly advocated the 
management, and as a result his fame as a leader of engineer- 
ing and industrial thought is assured. The supplanting of rule- 


of-thumb by exact knowledge in directing industrial affairs is 


principles of 


his great contribution to human advancement. 
Frederick W. Taylor born in Germantown, 

i856, and at the age of 18 was prepared for Harvard Col- 

Phillips At this time trouble 


lis eyes compelled 


was Penn., in 


Exeter Academy. with 


him to give up study He at 


lege at 
} 


once deter 


mined to get his education in another way and began to 
serve his apprenticeship as a pattern maker in a small steam- 
pump works in Philadelphia 

When he 


were so dull 


came out of his apprenticeship in 1878, times 
that he 
work in the machine 
laborer. His ability to 


made itself apparent, and he 


work at his trade, so he 
Midvale 


work of a 


could not get 


went to shop of the Steel 
higher 


promoted 


Co. as a perform 


order soor was quickly 
to the position of shop clerk, and soon afterward put in charge 
if the toolroom Observing here the great amount of time 
wasted by 
the assignment of one man to this duty, and subsequently in- 
ented the 


nore accurately and rapidly 


each workman in grinding his tools, he advocated 
Taylor grinder for the purpose of doing the work 
than it had been done before. 
Krom his position in the toolroom his promotion was rapid 
assistant foreman, and foreman 


lie became in turn gang boss, 


of the machine shop His originalit in emergencies having 
mechanic 
and then, 
and chief engineer. This 
technical staff 


could not have 


become appreciated, he was next appointed maste! 


in charge of repairs and maintenance of the works, 


iccessivel chief draftsman rise 


from the lowest to the highest position in the 


of the works occupied six years, and probably) 

Heel accompli hed solel b the elementary knowledge of 
nechanics hie possessed when he entered the work as a 
labore Appreciating that in order to advance he would have 


o acquire an acquaintanceship with the principles of highe 


night the 


engineering practice, he began in 1880 to study at 
envineering course at Stevens Institute of Technolog B 
liligent application, he completed the four years’ course in 


passing his examinations, graduated in 1883 
impress on held in 


and when he left the Midvale com- 


three years and, 


Mr. Taylor left his 
through the works 


every position he 
passing 
pany in 1890, the designs of a great part of the plant and ma 
The which the large 
made, the largest then built, with a capacit of 


patented, and built by him on 


hinery were his. steam hammer with 
forgings were 
0-tons’ impact, was designed, 
n entirely new and original principle. 

Mr. Taylor 
inusual ability to analyze situations and to draw deductions. 
through the various which he held 


in the works he made a study of the methods of management, 


possessed a keen power of observation and an 


In his passage positions 


and whenever 


This study 


is imposed upon him and his fellow workers, 


he was able to improve upon them, he did so. was 


the beginning of what subsequently became his specialty 


the development and application of the science of shop o1 


inization and management. Up to this time this subject had 
not reached the dignity of an art; it 
a man, if he proved to be a successful 


was supposed to be a 
qualification inherent in 
manager, and any methods that such a man might apply would 
be correct Mr 
machine shop that the great contention between employer and 


that a ought to 


Taylor realized while he was foreman of the 


employee lay in the amount of work man 


iccomplish in a day 
Hie soon decided that very little was known on the subject, 


ind began to make accurate determinations for himself by 


means of time studies with a stop-watch 
In 1890 Mr. Taylor left the Midvale 
general manager of the Manufacturing 


Steel Co. to 
Investment Co., 
After serving the term 
of his contract of three years with this company, he began, as 


become 
oper- 
ating large paper-pulp mills in Maine. 
introduce his principles of organiza 


consulting engineer, to 


tion and management into various industrial establishments 
about the country 
In the prosecution of this work he has made many im- 


provements in machinery and labor-saving appliances, a large 
number of which he has patented. In 1898 the Bethlehem Steel 
machine shop which, although the 
the forge depart- 
The erection of another similar shop, at a 
contemplated 
adopt 


Co. possessed a largest in 


the country, was unable to keep pace with 


ment of the works 


ost of approximately $1,000,000. was seriously 


liefore taking this action, it was decided to every 
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available means to increase the output of the shop then exist- 
ing. Mr. Taylor’s success in developing the efficiency of tools 
and organization having been demonstrated to the satisfac 
tion of the board of directors, he was engaged to solve the 
problem 

His first effort grade of tool 
on which to base a tabulation of the work performed by the 
various workmen In this search, which was made conjoint], 
with Maunsell White, engineer of usual scientific 
methods which Mr. Taylor always practiced were adopted, and 
resulted in what was termed 
heat treatment for 
known as high-speed steel. This discover 
comment at the time, and was char- 


was to establish a standard 


tests, the 
a discovery made which 
the “Taylor-White 
what is commonly 


was 
Process,” of steel, or 
created a great deal of 
icterized by men of high standing in the steel industry as the 


since the Bessemer process. It was 


illustration of marked recent advance 


exntest development 

looked upon as the only 
at the Paris Exposition of 
the attention of the public. 
adopted, and has not only 


1900, where it was first brought to 
then it has 
revolutionized 


Since been uni- 


versally much ma- 


chine-shop practice, but has also caused a change in design 





in the machine-tool industry to meet the new conditions im- 


posed upon machines which serve to apply power to the work 
of cutting 
In the 


changes brought about by 


metals. 
was made, the 
its development, together with the 
introduced by Mr. Taylor, re- 
sulted in an enormous increase in production, so that not only 
building a new machine shop obviated, 
actually arose of building an addition to the 
spacious forge to balance the two departments 
public presentation of the 
his work, in 1895 he read a paper before the American Society 
of Mechanical entitled, “A Piece-Rate 
This was the beginning of the exposition of his study 
work in shop management. An unusual amount of 
followed In 1903 his paper “Shop Management” 
presented to the Society. In this he advocated the 
principles of management that at first became known as the 
“Taylor and later as “Scientific Management.” 

In 1906 Mr. Taylor was elected president of the American 


machine shop where the discovery 


improvement in shop methods 


was the necessity of 
but the necessity 
previously 
result of 


Turning now to the 


Engineers, System 

and 
discus 
sion was 


same 


Svstem” 
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address, 


His 
Cutting 


Society of Mechanical Engineers. presidential 
given under the title “The Art of Metal,” 
the discovery and formulation of laws for cutting metals with 
The experiments leading to the determination 


recorded 


machine tools. 
of these laws extended over a 
and occupied much of the time of several other engineers who 
were assisting him. The results of the monumental research 
at once became an engineering classic. 

The last eight years have been devoted to writing, 


period of more than 20 years 


lectur- 


ing, and the personal training and advising of others in re- 
gard to scientific management. All this work has been done 
without any financial reward; even traveling expenses have 
been refused by Dr. Taylor. The books brought out in this 


Management,” “Shop 


Thompson, 


of Scientific 
with Sanford FE. 


period are “The Principles 
Management; and in collaboration 


“Concrete, Plain and Reinforced” and “Concrete Costs.” 

Many honors were bestowed upon him. The University of 
Pennsylvania conferred the degree of Doctor of Science in 
1906, the Franklin Institute awarded him the Cresson Gold 


Vice-President of 
Association for the 


presi- 


Medal; at the time of his death he was 
the Engineering Section of the American 
Advancement of Science. He was a member and 
dent of the American Society of Mechanical Engineers, a 
member of the American Philosophic Society, the Franklin 
Institute, New York Engineering Society, Phi Beta Kappa, 
Tau Beta Pi, University Club of Philadelphia, Rittenhouse 
Club, and the Philadelphia Country Club, 

He himself considered his important achievement to 
first doubles championship of the 
tennis at Newport, in 1881; though of 
of his work and accomplish- 
that 
worked or 


past 


most 
be his part in winning the 
United States in 
course most of those who know 
ments would not agree with 
an enthusiastic golfer, and 
did it with all his might and with an 
His originality was reflected in his 
built 


lawn 


point. He was also 
played he 
inexhaustible 


him on 
whether he 
apparently 
supply of nervous energy. 


Philadelphia, designed ar under his direc- 


residence in 


tion. It is replete with features of beaut and comfort not 
to be found in any other, because the were original with 
its owne! 

Dr. Taylor is survived by ; iddow nd three adopte 
children 


Current Prices of Shop Ma- 
terials and Supplies 


SUUNODONORADEO EURO ENON OREEOD 
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PIG IRON Quotations were current as follows it the 
points and times indicated 
Mar. 2¢ Feb Mar. 2s, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.25 $9 $11.00 
No. 2X Northern Foundry, New York. 14.25 14.25 14.75 
No. 2 Northern Foundry, Chicago 13.00 13.00 14.25 
tessemer, Pittsburgh.... . 14.55 14.55 15.15 
Basic, Pittsburgh........ 13.45 13.45 13.90 
MISCELLANEOUS METALS—NEW YORK 
Mar. 26, | Feb. 25, | Mar. 28, 
1915 1915 | 1914 
= Cents per pound——————— 
Copper, electrolytic (carload lots).. 15.50 14.75 14.62} 
_, oe ; : 19.00 | 36.25 39.00 
Lead ‘ $15 3.85 1.00 
Spelter 9 00 8 75 I 5.35 
Copper sheets, base : 19 75 | 19 75 | 19.75 
Copper wire (carload lots) : 16 15 50 | 15.50 
Brass rods, base aie 16 25 16.50 | 14.00 
Brass pipe, base ‘ 19 50 | 17.50 | 19.00 
Brass sheets ‘ 16.25 16.75 14.50 
Solder } and } (case lots) ie 32.00 24.50 25.50 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Mar. 26, | Feb. 25, Mar. 2s, 

1915 | 1915 1914 

Cents per pound —- 
No. 28 Blac’:..... 2.60 2.60 2.70 
No. 26 Black. 2.50 2.50 2.60 
Nos. 22 and 24 Black 2.45 2.45 2.55 
Nos. 18 and 20 Black.. >. 40 2.40 2.50 
No. 16 Black... 2.35 2.35 2.45 
No. 14 Black.... 2.25 2.25 2.35 
No. 12 Black.. 2.20 2.20 2.30 
No. 28 Galvanized 1.00 3.75 ,.70 
No. 26 Galvanized 3.75 3.45 ,. 40 
No. 24 Galvanized 3.55 3.30 5. 25 

STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 

Mar. 26. Feb. 25, Mar. 2s, 

1915 1915 j 1914 

— Cents per pound ~ 
S:eel angles base... nis artnet ahidabatec 1.85 1.85 1.90 
S:eel T’s base — eka 1.90 1.90 2 O5 
Machinery steel (bessemer)... 1.80 1.80 1.85 


SWEDISH (Norway) IRON—The price to consumers is 
slightly higher at $3.25 base New York In small lots the 


at $3.75 to $4 Importers report no diffi- 


orice is unchanged ; 
other side 


culty in securing supplies from the 
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OILS—Prime winter lard oil sells at 90@ 92 per gal. in 
5-bbl lots; cottonseed, crude, f.o.b mill at {1% @ 42 lin 
seed, New York, at 55c.; steam cylinder at 35« machinery 
at 1s« engine at 25c 

COTTON WASTE White cotton waste at New York can 


sells at 4% @6%« 
per Ib., New 


be had for 6% @S8c. per Ib Colored mixed 


ZINC SHEETS—tThese are 
York 


now quoted at 1h« 


ANTIMONY—The demand is light, Cookson's selling at 
29e. per Ib Hallett’s is quoted ai 27c. and Chinese at 22c 

OLD METALS—The following are dealer's prices paid in 
New York: Copper, heavy and crucible, 12.50c. per Ib.; copper, 
light and bottoms, 11.00 heavy brass, 8.50« light brass 
6.7 5« heavy lead, 2.63 to« tea lead 8.37 toc scrap zinc, 6.00 

COLD DRAWN STEEL SHAFTING—tThis is now quoted at 
57 off of list price for orders of fair size At this discount 
the net prices per foot ars is follows sc-in., 3.53« l-in., 
6.27¢c.; L\4-in., 9. 90« s-in., 11.95« l in., 12.90¢c.; 15-in 
15.15¢.; 1%-in 17.556 1%-in., 20.15« 2-in., 22.90¢ 

STANDARD PIPE (Black)—Standard lap welded sells at 
New York at the following discounts ,; to 3 in 7% 4 to 
6 in., 75° 7 to 12 in., 71 At these discounts the net prices 
in cents per foot are 

-in 2.50% ¢ ° 6900 
1 -in 5. he 3 it ! \ > =~ % 
1% -in 1 SOc ! it 1 0 
l -in.. ». 74 i n ~4 ‘ l il $103.50 


SEAMLESS DRAWN TUBING—(Tron Pipe Sizes)—The fol 


lowing prices are quoted from jobbers warehouse, New York 

in cents per pound: 

Diameter, 

Ir Brass Copper In Brass Copper 
; 10 Wh 2? De 3} mM) Othe 2 Whe 
1 19. 5a 2? Sie 1 21 ak 24 0 
1} 19 50 2 5 { 3 5 mM i 
1 1. Wh mo he rs 
2 19. rm Sih G he “y 
1 Wh 4 ri s ( ] 
10 ihe vhe ‘ 
WELDING WIRE—Demand for the popular ize ! 

‘ used a lk uivance for \4, a ss ‘ follow 
(‘ents per (‘ent 

Size round . lo 

4 oa 

7.00 N ¢ ] roo 

No \ 7.00 roo 

(. 0 Ni lé ” 

No. 1 O00 Ny 000 

MACHINE BOLTS—The current irket price is 70 a 

10 off the list price To steady customers and for larg: 

orders more renerou cones on re made At the above 

scounts the net price per 100 ollow 
) 
| t! 

1 si) 4 1) s] } S104 =”? x4 si 0 
oO 4 ha 1m 7 0 { 
on 0 73 “wo " 21 1 St 
0 0 ) WW) is 
0 0.82 1 81 is oT) \ 

MONEL METAL—The following price ire net per Ib 
for hot rolled rounds and flat For price of square ind 
hexagonal bars add two cent per Ib. to the correspondi: 


size of the rounds (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 
10.000 Lh 2000 Lb 10) Lb Less , 
Size, I 1 Over und Over und Over MM) Lb 
24 (0 25. 25e 25.7 20.7% 
13 »2 > (Wh 2 25e 20. Tie 27 ain 
i} ! ad ( 27 ‘ o7 i + 
HOT ROLLED FLATS 
Wiict Inches 
Phickness, I : 1; <4 24 tot 
a ?, oO (Whe 28 We 
; Zs (hh 27 (We 2H Oe 
igs to 2 2 Oe OF Oe 
COLD DRAWN STEEL TUBRING—The following prices are 
net per ft. in cents from jobber warehouse New York. 
Thickness of Outsid Diameter i Tnehes 
Wall, B.W.G 1 : : j 1 1} 
22 6.75 6.75 6.75 7.37 86S 9.35 10.26 12 42 
Is 7.92 7.92 7.92 9 25 1} 21 12.32 3. 16.00 
16 9 3 9.3 9.3 11.8 1 M4 615.12 #+17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.7 
11 16.8 moO ; 42 “5.79 39 85 
DRILL ROD—tThis sells to consumers at the following dis 
counts Third grade, 65 off; second grade, 40% off, and first 
grade, 25% off 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
First Seeond Third 
S I Grack Crack Grad 
#2 to 14 in 7 Mk 1) Oe 17. Wh 
Hi to 2 in $1. 25 53 OW Q 2h 
J, to § in 15 OW 26 On 21.006 
0.178 to 0.4218 th 256 $5 (Oe 26. 2h 
) 125t0o 0 0 G2 2h 19 Nike 0 On 
0. 20? to 0 120 O7 Wh 4 Oe 31 MWe 
MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coll in 
lots of less than 100 Ib. 25% off is quoted on lots of 100 Ib. or 
more while generous discounts are allowed on large orders 
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is o r] - 
New and Enlarged Shops 
TUTUUAAEET EE TUVALU AAT SS 
METAL WOoORAING Fire, Mar. 17 destroyed the Erie Garage at Randolph St 
and Erie Ave., Philadelphia, Penn. Loss unknown, 
aaa , sila lita The Gulf Refining Co., Philadelphia, Penn., will build a 
NEW ENGLAND STATES one-story, 30x46-ft. garage on Snyder Ave. The estimated cost 
The Musgrave Machine Co., William H. Musgrave, Pres., is $4000. 
will establish a plant in Boston, Mass., for — Saeure Scott W. Halin will build a garage on Snyder Ave., Phila- 
of boilers and for doing ship, sheet metal, forging and ma- delphia, Penn. The estimated cost is $5000. 
chine work ‘EM , = Iphi ill 
“ire. ] 22 ds y » machine shops of the Atlantic C. F. MeGuigan, Philadelphia, Penn., will construct a two- 
Workn’ se" ‘herds ae ae a = $7500 = story, 48x72-ft. garage at 20th and Glenwood Ave., Philadel- 
all s Pe brig Salas ea hia, Penn. 
The Newton Paper Co., Holyoke, Mass., has awarded the amass — 
Penn., manufacturer of plumbers 


contract for the construction of a machine room. 


In connection with the development of a tract of land at 
Revere, Mass., Myer Dana will construct a garage at Broadway 
and Revere Beach Blvd Estimated cost, $42,000. 

The Central Tool Co., 56 Dudley St., Providence, R. I. man- 
ufacturer of dental tools, plans to construct a one-story, 40x 
100-ft. factory in Auburn, R 


manufac- 


Engineering Works, 
build a 


Island Supply & 
plans to 


supplies, Providence, R. L, 
addition to its plant. 
The Brass Co., Bridgeport, Conn., has 
the contract for construction of the additional story 
plant on East Main St. Fletcher Thompson, Inc., is 
Noted Dec. 17 and Mar. 18. 

The Winchester Repeating 
will build three more additions: Two additions to the bras 
rolling mill on Newhall St., one story each, 48x84-ft. and 60x 
80-ft.; hydraulic building on Argyle St., one-story, 52x144 ft 
one story, 40x144-ft. addition to the primer building. The 
total estimated cost is $45,000. L. W. Robinson is Arch 
Bros., Stamford, Conn., manufacturer and importers 
of bronze powders, will soon award the contract for the con- 
struction of a factory on Fairfield Ave. The estimated cost 
is $13,000. Noted Oct. 8 and Mar. 18. 

Plans are being prepared by Lockwood, Greene & Co., 
Arch., 60 Federal St. Boston, Mass., for a reinforced-concrete 
addition to the plant of the Seth Thomas Clock Co., Thomas- 
ton, Conn. 

Press reports state that 
purchased property at 319 
will construct a machine 


The Rhode 
turer of steam 
three-story, 62x105-ft 
awarded 
to its 
Arch 


Bridgeport 
the 


Arms Co., New Haven, Conn., 


Laer 


Conn., 


Roger M. Clough, Tolland, 
Conn., 


Colony St., Meriden, 


has 
shop and garage 


where he 


MIDDLE ATLANTIC STATES 
The Fedders Mfg. Co., Inc., Buffalo, N. Y., manufacturer of 
radiators for automobiles has awarded the contract for the 
construction of a 112x165-ft. addition to its plant at Tona- 
wanda and West Ave. Noted Feb. 25. 
The Mayer Carburetor Co., 2673 Main St., Buffalo, N. Y., will 
me a — at Main and Amherst St 
E. yder contemplates building a garage at Second 
and Wail se Middletown, N. Y. 
Cc. H. Coulier & Co., 50 Church St., New York, N. Y., would 


communication with manufactur- 


getting in 
25 or more lathes that would be 


who have 


be interested in 


ers in this country 
available in making sharpnel and high explosive shells for 
the English, French and German armies. 

Waldron Williams, 114 Liberty St., New York, N. Y., has 


awarded the contract for constructing a garage. 


The Clayton-Marlborough Co., 442 Main St., Rochester, N. 
Y., will build a garage and machine shop 

Fire, Mar. 18 damaged the plant of the Burden Iron 
Works, Troy, N. Y 408s, $60,000. 

The International Steel & Ordnance Corporation, 525 Main 
St.. East Orange, N. J., recently incorporated with a capi- 
tal of $100,000, plans to establish a factory for the manu- 


facture of steel and metal products for firearms. 


Bruce P Kitchell, Arch., Newark, N. J., has prepared plans 
for a two-story brick addition to the automobile showroom 
and repair plant of Georgiana Dobbins, Belleville Ave. 

Herman Jahle, Newark, N. J., has had plans prepared for 
a one-story brick garage to be constructed at Halsey and 


Crawford St. The estimated cost is $10,000. M. N. Shoemaker 
is Arch 

The Crane Motor 
Brunswick, N. J. 

D. P, Forst & Co., 
brick garage on West Hanover St. 

The J. E. Thropp’s Sons Co., Trenton, N. J., 
boilers and engines, contemplates building a one-story, 
addition to its plant on Lewis St. 


Michael is building a 


Car Co., will move its factory to New 


Trenton, N. J., will build a two-story, 


manufacturer of 
steel 


Frank garage and repair shop at 


Northampton and Walnut St., Bath, Penn. 

Press reports state that H. W. Gunther, Catawissa, Penn., 
is building a garage at Water and Main St. 

William & Harvey, Rowland, Inc., Frankford, Penn., Phila- 
delphia post office, manufacturer of steel springs, plans to 
build a one-story, brick, 50x275-ft. addition to its factory. 

Frank H. Rinker, 416 Coulter St., Germantown, Penn., 
Philadelphia post office, will build a one-story, 50x55-ft. brick 
garage. 

According to press reports the Carnegie Steel Co., Pitts- 
burgh, Penn., will improve its plant at Homestead, Penn. 


Penn., is building 


Feb. 25. 


Philadelphia, 
Noted 


Works, 
plant. 


The Belmont Iron 
a 62x180-ft. addition to its 


Cann & Saul, Royersford, 
supplies, will build an addition to its plant. 
SOUTHERN STATES 
Price contemplates the 
Va. 
for 


According to press reports, W. W. 
construction of a garage at Wheeling, W. 

J. C. Curry has awarded the contract 
tion of a 45x90-ft. garage at Bessemer, Ala. 

The Jitney Automobile Co., 701 Audubon Bldg., 
leans, La., will equip a plant "for the manufacture of 
cars 


The 


the construc- 


New Or- 
motor 


Norton Iron Works Co. plans to construct a five-story, 


62x132-ft. addition to its plant at Ashland, Ky. 
The Graf Stove & Range Co. will build a foundry and fin- 


Ky. H. J. Graf is Pres. 
George W. Gilbert contemplates 
at Whitesburg, Ky. 


ishing plant at Lovisville, 
According to press reports, 
construction of a spoke factory 


MIDDLE WEST 


the 


& Yost, Arch., 354 
construction of a 
Telephone 


Richardson 
for the 
the National 


Plans are being prepared by 
Rockfeller Bldg., Cleveland, Ohio, 
three-story, 80x114-ft. factory for 
Supply Co., Cleveland. Estimated cost, $100,000. 

The Electrical Motor & Construction Co., Findlay, 
contemplates the construction of an addition to its plant. 

The Belfont Iron Works, Ironton, Ohio, is making arrange- 
ments for the installation of machinery for the manufacture 
of woven-wire fencing. 

Plans are being made by the Moser 
Co., Newark, Ohio, for the construction of an 
plant. 

Preliminary plans are being prepared 
tion of an addition to the plant of the W. H. 
ufacturer of steel boat and automobile parts, 

The L. & L. Co., recently incorporated, will _ 
garage on North Fountain Ave., Springfield, Ohio. 
Cole and Ray H. Leason are interested. 

The American Rotary Valve Co., Anderson, 
ing a new foundry to replace the one recently 
fire. Noted Feb. 4. 

The McDougall Kitchen Cabinet Co., Indianapolis, 
establish a plant for the production of its specialty. 

The Detroit Pressed Steel Co., Detroit, Mich., manufacturer 
of automobile parts, will add another building to its plant. 
Cc. H. L. Flintermann is Gen. Mer 

It is reported that the St. Louis, Tron 
ern Ry. is considering the establishment of new 
ton, Ill. 

J. M. Betts, Chicago, IIL, 
construction of an $8000 garage at 


Ohio, 


& Foundry 
its 


Pattern 
addition to 


for the construc- 
Mullins Co., man- 
Salem, Ohio. 

construct a 
John M. 


Ind., is build- 
destroyed by 


Ind., will 


Mountain & South- 
shops at Ben- 


permit for the 
William P 


has taken out a 
5405 Broadway. 


Whitney, 122 South Michigan Ave., is Arch. 

E. I. Bloom, 1300 East 47th St., Chicago, Ill, has taken 
out a permit for the construction of a one-story garage to 
cost about $16,000 Thomas R. Bishop, 35 South Dearborn 
St., is Arch. Notel Mar. 18. 


It is reported that the Knight Light Co., Chicago, Ill, man- 
ufacturer of gasoline lighting systems and soda fountains, is 
having plans prepared for a seven-story, 110x130-ft. factory to 


cost about $150,000. 
Fire, Mar. 20, damaged the machine shops of E. P. Peacock 

& Co., 115 South Clinton St., Chicago, Ill. Loss unknown. 
Fire, Mar. 18, destroyed garage owned by Charles Ebert, 


Taylorville, Ill. Loss unknown. 
G. R. Krueger and H. E. Peterson, East Troy, Wis., will 
establish a garage and machine shop to be known as the 


Auto Inn. 
J. Hamacheck & Son, Two Rivers, Wis., 
and machine shop to cost about $7500. 
Press reports state that the Wisconsin Autowriter Co. con- 
tempk ites the establishment of a plant either in Watertown or 
in Hartland, Wis. W. W. Williams is Pres. of the company. 


will build a garage 
Noted Oct. 22, 1914. 


WEST OF THE MISSISSIPPI 

W. H. Schimmel plans to construct a 60x100-ft. garage at 
Cook, Minn. 

The St. Paul Structural Steel Co. will build 
plant at St. Paul, Minn. 

The Fouquet Ward Bale Tying Co., 
construct a plant for the manufacture 
Fouquet is Pres. 

Everson Bros. and 
construction of a factory for 


a one-story 


Andale, Kan., plans to 
of machines. C. F. 


contemplate the 


associates, Alma, Neb., 
of grain drills. 


the manufacture 
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Motor-Driven Vertical-Spindle 
Surface Grinder 





lhyvs, are identica With those sed tive ePlTes barn 
SYNOPSIS In this new type of motor-driven Blanchard erinders. Vhev comprise ' thrust bearings 
vertical-spindle surface grinder the driving belt at top and bottom. with a1 ieatln emule ke 
has been eliminated and the essential parts of w keeps the bottom thrust beat tight. For sid 
a standard motor incorporated in the wheel yressure, there is a large bronze-bushed taper beari) +f 
head itself in SUCH @ Way ds not only to be pro- the bottom ana ara , 3 ent yr at the top Ri eg} 
tected jrom motsture and dirt but to pe rmit thor- voirs for oil ar rrovided. havi caves to indicate 1 
ough ventilation. Thus the power is applied evel so that frequent ing is not required. The tay 
direct to the spindle carrying the abrasive wheel. earing has a positive ¢1 ithe md convene 





Ineans Tor adjustment without « ne the motor housing, 
The vertical-spindle surface erinder shown in Figs. 1 When running idle, only about one kilowatt is required to 
and 2 is a recent development of the Blan hard Machine supply motor losses and overcome friction \s the pres 


Co., Cambridge, Mass. sure of grinding comes on the ball-thrust 


As shown in Fig. 3, the field frame of a 20-hp. alternat- tion under load at this pon - not. ih reate 


ing-current motor thas vhen 1 





is centered in a hing wll 
bored recess in 
the wheel head 
and bolted to it 
only at its lower 
end. The upper 
end of the field 
frame has a cove! 
which keeps out 
dirt and fills the 


\\ ( t is cre 
space between thi wv the fa 
field and the up { rrnctle 
per spindle heat 1} a 
ing. This covet cha thro 
Carries an oil ‘ the low 
cateher which ‘ rt of the mo 
traps any oil es { ne. The 
caping from thi howl i! 
upper hearing the illustration of 
and conducts it 1 yn }° 
away from the ne above and 
motor. With a ( rolow. the 

-eyele current, rrmature worl 
the spindle speed ta en hie 
is S60 rp.m., and r ¢ 1 tat ‘ 
with a 25-cyele, ) ty of a 


(20 rp.m, 


The  armatur 


| 1 it ¢ 
, é' 
Is pressed and ectuall ‘ ’ 
keyed on the spin ere overload 
dle. takin o the ‘ min tau i 





place of the pu 











ley of a helt _ ‘ thet holes 0 


driven machine. Fig, 1. BLancuarp Moror-Driven VertTicaL-SpinpLE SuRFACE Grin movut pin. 0 


Two fans for ven- water, sullicient 
tilatine the motor are also mounted on the = spindle. to prevent drafts or ai loca sclitn from terfel 
The wheel is 18 in. in diameter and 5 in. deep, ing wit the air cireulat thre the motor. B 
with a 14%-in. rim. It is wire-banded, and 4 In. of its taking it at the top, clean air is secured, and the blast 
depth can be used. Work 30 in n diameter by 12 in. from the outlet les at « bottom prevents moisture 
in height can be ground under a new wheel. or dirt entering at that point. 

Balance is taken care of ny mutt ye the spindle, The table and p imp) « Lhe Orin are belt-driven trom 
with armature and fans assembled, into a special bal- a 2-hp. standard open-type inducti notor, which 
ancing machine and carefully adjusting it for running — bolted toa bracket on the base. T standard ope 
balance. tvpe motor, It is connected so as to start and op \V 


The =pil ll bearimn 45 which are also the moto! bear- the spindt motor, Mor thr tabl >» nt eared pots 























Rear View o1 


ig. 2. 


available from 5 to 44 rp.m. 
The pump is of the submerged 
centrifugal type with 144-in, 
discharge. It draws its sup 
ply from a tank in the base, 
which holds 64 gal. 


The rear view, Fig. 2, shows 


how the wires from the large 
motor are run in an armored 
conduit to the junction box, 
where the wires from the 


small motor are connected to 
them. 

In this machine the entire 
output of a 20-hp. motor Is 


delivered to the wheel spindle. 


This motor has a large over 
load capacity LOO) per cent. 
? , ? 
for short periods of a lew mihi 
utes. 
One of these machines, with 
a motor of the same kind but 


of only 15-hp. capacity. was 


severe test In actual 


yriven a 
determine whethet 


ventilation 


service To 
the system of Was 
adequate for cooling the motor 


at heavy loads. The work was 


erinding cast-iron bases for electri: 


The surface ground 


rough. 


SUREAC 


Lit 


| 


(ARINDER 




















asured 


bat 
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Ith. 


SPINDLI 


flat-irons, from the 


OVer- 
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Pig. 3.) SECTION THROUGH SPINDLE CENTER 


all and had rg. stor k to remove. The grinder was 
run continuously, except for two delays of 10 min. each, 
lor a period of eight hours, grinding 120 bases per hour. 
A temperature curve taken during the operation shows 
that at the 
had 


above room temperature. 


end of the run the temperature of the motor 


ceased to rise and had not reached 131 deg. I, 


\ graphic-meter record of power input to the grindet 


during this run shows peaks as high as 30 kw. at fre 
quent intervals. 

This drive is at present made only for alternating cur- 
in all the usual voltages, either two- or three-phase, 


The the West- 


motors, used. 


illustrations show 
. but 
The other parts of the machine are like the belt-driven 
The work is held 
chuck, 26 in. in diam- 
The wheel 


0.0002 to 0.005 in. per revolu 


and 60 or 25 eve les. 


Inghouse type C. 8, others can be 
grinders made by the same company. 
for grinding on a rotary magneti 
eter, which has eight different geared speeds. 
automatic feed of 


tion of the chuck, 


Mav hine 


Co. especially for its grinder, has the poles and bod\ 


The hiaewnelie chuc K. made hy the Plane hard 


formed in one piece ol forged steel. The caliper attached 


measures the work while in place on the chuck and with- 


out interrupting the grinding. It is entirely independent 


of wheel wear and reads directly in thousandths the 
amount of stock remaining over finished size. 
The rotating spindle parts weigh 450 |Ib.. and the com 


plete machine 10,200 Ib. The machine occupies floor spa 


O ft. Sin. by f ft. 4 in. 
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Profits in the Small Shop 


By JoHn H. Van DEVENTER 


} } 
; 





fined as the total expenditures tor mat Tal v7 < 
4 ’ ? } ; } } ’ 
S) A Ol S7TS—Shou a pro ee DE figured on cost, aqauring’ a vg Cl period subtracted trom e Lota l ( 
i}; . Fe . , 7" 1 
selling price, or total investment: There is almost auru the same period 


as much confusion on thas point as there is regard 
° “ y . ” “s ” si) fa vIn ( 14) 
ing “nonprodu live’ labor, “overhead” expense and OME More Distrineti 





other LIN PFEssive lerms thal represent StH pre \ ihe ! Mi evan mVvest SYOOO ! n 
things. 1 he ob ect oT this arti ( is ly) obtain ad shop. ae Wil on) The ! ) 1} 
( lear COMMON -SOUSE rie or the rot ra Cli. ACOCDEC] na Dene ublhal ( ( l i \ ) 
could act in that capacity, nor di that he co 
Three men were discussing the question OF protits at a ford the « ( ct I ‘ I] 
machinery builders’ convention. There seemed to be SETISE on Wol nN 






difference of opinion among them as to what constituted 


1 reasonable percentage of profit for a certain machine PROFIT 
that each of them bui The first man said that he ex 

pected a return of 20 per cent., the second man thought MFG. 
that 15 per cent. would be about right, while the third EXP. 
man stated that he would be well pleased with 10 per cent. ii 


PROFIT 


SS 


== aes 
fat eS 


Sos 


PROFIT 
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This great difference of opinion led to a warm argument 


which was settled ouly When a disinterested lriehd sue 
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os 
== 
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SSS ae 
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MFG. 
EXP. 
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PROFIT 


WEEK BY DAYS 
WEEK By 


MFG. 
EXP. 


r 
of 


ON 


Fit 





MFG. 
EXP. 


PROFIT 4 
MFG. 
EXP, | 


TOTAL SALES FOR 5 YEARS 


MANUFACTURING EXPENSE 


E 
RST 


"YEARK2"° YEAR >< 3£° YEAR >« 4™ YEAR >< 5'™* YEAR 
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I “ lari Phere i een} { 1 inl mM 
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r ' Sie ; he bought if, and no machine ‘ turchased, but 
Kach Oo! these gentlemen ooked at thy rot question : . 
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it ) Bradstreet’s representative Wants to KNOW lt this 
s the result of a life time, or one year, or a single job, 
before he will write down tn his album. 

If vou will refer to Fie. 2. vou will see that manufac 
turing profit may be figured in various degrees of sub 
division over various periods of time, beginning with a 
ha ed pre tatement, as shown at nh Which the 

tole thing ts Lire up alter a lapse of a umber © 
en \i Bowl olit rie is been done at vearl 
bhitel l It pier h ivi were! rriee down to wer | 
tervals, as shown at ¢ and | believe that some plants 
to the extreme oF Having a da retu if profits made, 
but there are not many who cart to this degre 
of refinement. \ st further subdivision would be to fig 
ire the manufacturing expense and profit on each job, 
and at owe have an example of this showing the same 


work J) handled in this manner. 


The 


percentade of ace 
l 


hore Lreque nt the subdivision, the less will be the 


vracy ol any one protit statement 


red 


mn , 
Chis is almost like sa hie 


that the more pains vo tak 


to find out where vou are, the less you know about it. 
While it is not exactly that, it must be admitted that 

statement of profits over a pertod of vears, such as shown 
at A, would be very close to a correct one. With extreme 


subdivision, as shown at /. it is like shieme a loaf of bread 




















Info a great many preces, in Which case we are quite likel 
to lose some of the crumbs. 
One thing that makes it impossible to obtain an exact 
statement of profits fora given period is the fact that labor 
nal materia Wile - rire lh; set toda hay ho > 14 
PROFIT, ON SELLING PROFIT,ON SELLING 
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customer for many months and that the money which we 


from our customers is for work done severa 


1 
receive today 


months avo, 


Material that we ship this vear and receiv: 


pavment for may have been built the preceding vear, and 


while it is accounted for in the inventory. inventories 


The 
hope for in figuring profits is to determine the difference 


] 


hetween the rate 


themselves are approximations. best we cat 


Srpny 


at which money is going out and that at 
which it 


Hlow 


upon the frequeney with which 


Is coming In. 


frequently profits may be figured will depend 


1 shop owner is willing 


Lo take uh mventory. There are some classes of work 


oll whi hy it Is hot dithie ult to maintain a perpetual inven 


lory and in such cases profit figuring is a very simple 


proposition, In the averave smal] shop. once a vear will 


1] : 
probably be quite frequent enough to do this, since t 
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owner will have to add this task to his own well loaded 
shoulders. 

Wrong Ways to Fravre PROoFITs 
two reasons why profits should not be fig 
The first is that it is ar 
The 


as it is applied to an individual cost is simply an 


The re are 
ured as a percentage ol costs. 
inaccurate method of figuring them. “overhead ex 


” 
PMilisg 


approximation, and to livure a profit on an approximation 
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(b) 
PROPER 


(a) 
\NNUAL Prorits AssuME THEIR 
SPECTIVE ONLY WItEN PLACED ALONGSIDE 
OF INVESTMEN' 


approximate profit at the 


ln second place, We must not torget to distinguish 1a 


veen the percentage of profit on an individual job ane 
profit earned by the shop. 
that a 


so much, but this has no relation to the amount 


e annual percentage ol 


There is no harm in saving certain cost shows 4 


it a! 


profit, since it does not state how many times 


A profit of 5 
return of 


of annual 


he money invested has been turned over. 


er cent. on the total cost may amount to a 
1) per cent. on the 


mvestment, providing the original 


Investment has been “turned over” twice. 


In the general machinery-building trade it is out of the 


question to base the profits as a percentage of the sales, 


either in individual cases or as an aggregate for the vear, 


though this is the usual plan in the grocery business or 


ec drug business, where the retail costs are the jobbers’ 


Clribne Prices, 


To figure a profit on the sales is to figure 
ona profit, since the sales themselves include the profit. 
this, the exaggerated case 


Take, as an illustration of 


shown at A, Fig. 3, in which the profit is 900 per cent. 


the cost. If 


shrinks to 90 per cent., because if is figured on itself. At 


stated on the selling price, this protit 


> 


/}, in the same illustration, is the opposite case (and the 
more usual one) in which the profits do not form the mosi 


conspicuous feature of the landscape. In this case there 


is not a great amount of difference in the two percentages. 


THe Correct STANDARD 


The correct standard against whi h To ¢ ompare the total 
r th the 


0 thie percentage Is 
This brings the 


vear or other period to get a 


} 


total investment, as shown in Fig. 4. 


omparison down to an absolutely fixed basis by which 
the money value of our efforts can be judged and tl. 
return on a given investment compared definitely with 
What it 

TM 


would bring if invested in standard securities. 
will show why this : 
it “Tit? 1\ Lilis is | ( 


two following cases 
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proper and desirable way to figure the percentage of profit 


Suppose you have a patented article of merit, inexper 


sive to manufacture, whi the 


hundred dollars enables vou 


will say that your total investment is $500 at the 


lo rolsae ¢ on the 


expenditure oO 1 few 


marke! \\ 


If you find that there is a ready market for vou produe 


and that vou have no difficulty in 


tions through the inducements of a 


are able to turn the money over ver 


$2000, and your total sales, 


inventory stock, has amounted to S3000, 


on the basis of cost, you have made 5t 
it on the basis of the investment, vou 
cent. 

An opposite case is illustrated in a 
which equipment has been installed 
building battleships. Tere we have 
ment, comprising drvdocks, shops of a 
cated handling facilities. An 
private hands may show an 


en 


oo) or 


apparent 


total profits for the vear are compared 
ret 


vestment, we find that the annua 
6 per cent. 
From these two extreme cases it is « 


logical way to figure profits ts 


to com 


original investment. The great 


MaKe 


quickly. At the 
of the vear your total mahnulacturing expense 


Including 


vreatl 
ah enornious 
enterpyl Ise ot 


profit 


LO per cent. on a single battleship: but 


pare them 


fact tor 


prompt collec 
cash discount. vou 
end 
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the value ol 
Figuring profits 
per cent. : figuring 
have made 200 pei 
navy yard it 
purpose © 
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kinds and comp 
this kind 
OovVel Costs oO 
when th 
with the total n 


rl nrinks to». Oo 


With the 


the manutacture 


to keep Wn mind Is to secure the maximum return tro 


the east camtla rventle 

The small-shop’s profit statement is mad subta 
ne thre total C\DCIISCS during a fivel ero. from 
total income for e same period. Sometimes the sa 
for the vear are used in figuring income and sometinn 
the shipments. The latter will be tl best pola 
small shop where the amount to be « reed the custom 
is not alwavs known in advance of shipme 

MAKING Ura R mt) 
The total expenses are obtamed from the shop records. 


the total manufacturing expense, 


ous Issue, being corrected for inventory. 
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previ 
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mventory 


start. 
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Meruop or CLAMPIN« 
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Fig. 2, 


lluge CTOss-pleces and turnbuc kles are used 


fom up, as shown In On hollowed out wooden pil- 


low blo 


ks. 
to clamp it down securely, as shown. ‘The lower ends of 
the turnbuckles are anchored to heavy eye-bolts set into 
the cement floor. 

The next thing is to place an old connecting-rod on the 


hook of the big crane, and let its lower end project down- 
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ward. 


is fairly started; Fig. 4 shows it farther along, and Fig. 5 


3 shows how the work looks when the strip 


shows it torn loose and hanging down from the rod. 

If the metal is of sufficient strength to pull out in un- 
broken strips, the work is easily and quickly finished. 
Sometimes, however, weak places develop and the strip 


tears into two or more pieces. When this happens, the 

















Fic. 4. Tue 


STILL 


A Srrip NIcELY 


STARTED 

















Kia. 6. Some or THE REMOVED Strips 
ward through one of the rectangular holes previously 
mentioned. A bar is then thrust through the hole in the 
end of the connecting-rod, and using a piece of heavy tim- 


ber f the metal to roll on, the crane starts to pull up- 


ol 








Tie Striv PULLED 


Li IOSE 


Strip RoLLeD uP 


FARTILER 


big crane hook itself is often used directly on the lower 
end of the piece left, and by careful handling it is rolled 
up and out. 

Some of the removed strips are shown in Fig. 6. 
top but the 


the foreground was too weak in one place to stand the 


The 


one on came out without tearing, one m 


strain. 


In ordering erinding wheels, it is pointed out by “Grits 
and Grinds” that the spindle speed should be stated in terms 


of revolutions per minute High speeds require a softer wheel 
than lower speeds Certain types of machines and various 
classes of work require wheel speeds somewhat different than 
would be ordinarily recommended For instance, in steel 
snagging on a heavy rigid machine, a peripheral velocity of 
6000 sq.ft. per min. proves very efficient, while in the glass 
industries, the most efficient speed is found to be from 1000 
to 2000 sq.ft. per min In all cases the speed should be given 
in terms of peripheral velocity or surface feet per minute 
If the operation is of a cylindrical character, do not fail to 
give the diameter of the work piece as well as the revolu- 
tions Revolutions per minute mean absolutely nothing un- 
less the work piece diameter be given On surface-grinding 
machines of the planer type, the speed should be given di- 
rectly in terms of linear feet: on plain surface-grinding ma- 


chines of the rotary type the diameter and revolutions of the 


work should be given The table traverse of cylindrical work, 


or the velocity with which the work passes across the wheel 
face should be given The importance of the ratio of work 
speed and surface speed of a wheel has been greatly enhanced 
by the development of the “grain-depth-of-cut” theory 
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Tool Building 


By Roper 





SYNOPSIS—A 


on the trunnion jor lhe sloller frame wmade will 


furning and faci fivture Use 


lwo tools, which perform bhot/ operations in one 


selling of the casting. karan rind work on 


larae parts are shown, The 


viously iN de i ana 


Castt? Shave been pr 
their machine 


In milling the clute feell 


surfaces are 


used for locatina. 


dears, lwe iiv¢ / COS ATC Used at or C, and oY mi feu 
. , "4 j - 

ind the gJears around with a center screw, the gears 
are finished comple lelu betore epmorind tron 
fiviure. 





Some of the methods used at 
Works, Ine.. 


The method used for turning and facing the shoulde: 


Philadelphia, Penn., are here shown. 


of the trunnion on the slotter frame is shown in Figs. 1 


Newton Machine Tool 
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MAWSON 
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show! It is place 
of the Xture 
comes against thr 
cored holes in thy 
bushings of the jig 


+} 
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en machining 


d wit! 
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ral 


eon 1! 
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then 
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\\ net 
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| 
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i. 
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cy 
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RED CLUY 
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slid 
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Is iit 
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ushing 
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~OSITION, as 


w table 


vle surface 


D and on 


both shies © 


alignment 


have pre 


back until the 


~{ 


viously been bored and the outside turned and faced to the 














Ric. 1.) Turning ann Facing Storrern Trunnion 














Kia. 3.) Mitting CLurcues oN GEARS 


and 1-A. 


table and leveled so that the trunnion 1 is horizontal. 


The casting is placed on the boring-machine 
The boring head B is attached to the machine as shown. 
This tool is fitted with two cutters, as (, set 180 deg. apart. 
These are fastened in the proper position to turn the de 
sired diameter and, with the head revolving, the surface 
is machined and the shoulder faced. 

When boring the 26-in. 


saw spindle head, the fixture 


shown in Figs. 2 and 2-A is used. The casting has been 


previously machined on the base and V-wavys, the caps 


eorre 


slid 


TWIT 


if 
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IG. 
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cLidyie 


nso! 
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held down with straps. 
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d by 


] 
na 


the usual manner. 


The 


, 
chine 


The 


il 


tabl 


rbor 


vear € 


! 
I 


the 


fixture, as 


tongues 


rears 


re ih mesh wi 


al 


is fed against the 


and 


spina 


one 


( 
i 


side « 


show iP 


al 


JG FOR 


(! 





SPINDLI 


JortTING Worm 


nre placed on 


comn odatin ’ 


eh holds il 


( 


to the 


lleap 





iON 


the studs 


I 
a 


, 
, 


wo vears. 
ris then 
The | 


miller nn 


cutters driven on the ma 
the 


is then revolved to the next position by using 


clutch 


thr 


teeth 


“ar 


I 


Is 


formed. 


in mesh 


lwo l4-in. through 





IINIST 


AC 


M 


Ai 
at 


Ric 


AME 
































BUILDING 


Fixtures Usep 1x Macuine-Toon 


AND 


J IGS 


DrETAILS 01 











April 8, 1915 AMERICAN 
with the screw, the 12 gears are revolved by this mo- 
tion. Index lines are placed on the spindle and support 


to guide the operator in obtaining the various settings. 

Three teeth are formed for the « lutch and six indexings 
It will be 
that 12 gears are machined by these six indexed positions. 


are required to machine them. seen therefore 
For this operation a 6-in. side mill is used operating at 40 
r.p.m. and a feed of 0.056 in. per revolution. 


Boring THE Worm Box 


tor boring the worm box on one type 
t-A. 


previously machined on the base. 


The fixture used 
of saw is shown in Figs. 4 and The casting has been 
It is placed on the fix 
ture against the two pins A, and slid until the cored hole 
is in alignment with the bushings of the fixture. Two 
straps, as 2, then tightened 
the casting to hold it securely. 

A 2-in. hole is bored at C anda 1* 


outer end of the latter hole is tapped a 1%, 


one on each side, are on 


Me-in. hole at D,. 


8 S. A. E. 


thread before removing the casting rom. th rure 
For both boring operations the bars are cuided in both 


bushings at £ so that the machined holes will be in align 


ment. 


Special Operations at the 
Ford Plant 


EpIrorktAL CornrEsrPONDENCI 


In machining automobile cylinders in the Ford plant. 


Detroit, Mich., the first operation is to Spot se veral points 
ve made until the main sur 


from which all locations can 


faces are machined, This is done in a special machin 
which carries a large end mill and spots the desired sw 


, Th 


the lo ating of the 


faces at one passage of the casting past the cutter. 


inter stin r feature ol the Orn ration is 


casting by the gage A. The evlind r rests against the 


abutments 2, being held in position by a screw operated 


MAC 


OSO 


HINIST 


by the handwheel C and the two locking screws in the top 
bar. 

The locating gage is then placed in position on the 
planed surface of the carriage and moved against thy 


asting, locating it at the four outer points and the cen 


The casting Is then locked rigidly 
the 


ter crankshaft bearing. 
milling 


In position, and a single movement across 


cutter completes the work. 


BURNISHING THE CYLINDERS 


The Ford evlinders are now being finished by rolling 


~) 


ter the reaming operation, the machine shown in Fig. 


being especially built for this purpose. This consists of 


hardened-steel rollers, ground on an are so that they are 
0.001 in. larger in the center than at the ends. These 
are forced down through the cylinders to burnish the in 
ner walls. This gives a very close-grained surface and 
one which has been found satisfactory. A special machine 


is now being built, which will enalle all four evlinders to 


he finished at one operation. 


CONTINUOUS BRraAZINe 


\n application of the continuous principle to brazing 


’ , 
Fig. 3. 


shown II This consists of a revolving stand for 


holding the rod while the end is being brazed. 


steering 
It is first prepared with the necessary flux, and a ring of 


brass wire is laid in the ition The rack is then 


propel 1M) 


which is in 
thy 


revolved slowly through the heating furnace, 


the form of an are. Before th come out at 


Dleces 


other end, the brass has melted and the brazing is com 


leted. 
It is the 


xelusively 


Ford company to use brass wir 


th 


prac tice of the 


for brazing, in place of usual spelter, and 


where a complete ring cannot be used, the brass wire is cut 


short lengths and used in that wa 
Mie. 4, this b 


ing the flange on the lower end of the steering post. ller 


Howth 


Another brazing operation 1s 
| 


the brazing furnace is suspended by anele irons and sup 


l 


ported from beneath, as shown. Frames at the right sup 








LOCATING GAGE For CYLINDER 
CAs 


Fig. 1. 


ING 





Ro._Ler BuRNISHER For CyL- 


Fic. 2. 
INDER- 
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290 


port the outer ends of the steering column, while 


ange to be brazed rests in the furnace. 


brass wire is clearly shown in this case, both the brazer 


on the right and his assistant on the left being provided 


the 
The use of the 
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work holder. The gage at the left is shown swung into 
position, while the one at the right has been moved away, 
necessary before the work can be indexed into the 


iis ~ 
a l 


cutting position. 











’ 
Fra. 3. 


fornenr 


tatiorkh at 























Fie. 5. SpecraL Mintuter ror Front 
with wire so as to feed it Into the propel polnts on the 
WOTR, 

Minuing tune Fronr AXLES 


The latest method of milling the front axles is shown 


in Fig. 5. Here the axles are supported in pairs on each 


side of a square work holder. Four gangs of milling cut- 
ters are suspended from the upper portion of the machine, 
and the whole work-carrving mechanism is moved ver- 
tically against these so that all surfaces are milled at one 


While 


front are being put into place ; 


operation. this is being done, the axles on the 
thus, the only delays are 
in lowering the work away from the cutters, indexing the 
holder 90 deg. 


with the cutters. 


work and raising the work into contact 
The method of clamping the axles can be seen by exam- 
ining both ends of 


located by 


those on the front side. Thev are 


means of swinging gages at each end of the 


AXLES 


SECTIONAL BELT GUARD 


built this work. 


t guard used in the Ford shop is shown 


This machine especially for 

\ form of be 
in Fig. 6. This is sectional and can readily be built up 
leneth 
Openings are provided in the posts for connecting it at any 


Was 


fo any desired and also moved when desired. 


point with other sections. 


—- 
- 


the Norton Research Laboratories that 
wheel and the varies 
and the narrow 
contact 
where the 


It is pointed out by 
grinding work 


ball 


pieces to the 


the contact between a 


from grinding contact 


point contact in 
vlindrical 
internal 


of two « very broad encoun- 


and surface of work 


evlinder or 


tered in grinding 
broad 
broader contact r« 
a point contact requires a finer, harder wheel 
whether the 
wet, 


face or the rim of a cup wheel is used A 
coarser and softer wheel, whereas 
It is important 
dry In 


can be 


quires a 


to know work is to be ground wet or 
grades harder 
internal 
important to 


cylinder walls 


eneral, if wheels one or two 


sed In 


of motor 


some grinding 


tvpes of work, such as the 


and marine cylinders, it is extremely 


know whether water is circulated around the 


durit grinding 
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Efficiemcy of the Oxyacetyleme- 
Welded Joint 


L. Swiry 


By ALVIN 





SY NOPSIS—In this article 60 welds made by [hie 
oxyacetylene method are analyzed and a table of 
the pe reen lage 0] fie i ne y is gut en, A diagram is 
shown which gives the approximate amounts of 
added metal for plate from Yg to 1 in. in thickness, 
Cross-sectional illustrations of the condition of a 


Wee lded joint are shown. 





There has been in the past considerable criticism of 
the method of determining the etliciency of an oxyacety- 
lene-welded joint. The criticism, in general, has been 
that the efficiency of a joint could be based neither on 
the strength of the original plate nor on the strength 
of the material added when the weld was made. In the 
case of a riveted joint the efficiency is based on the 
strength of the plate itself, and when we consider the 
welded joint in actual practice its elliciency must be 
calculated in the same way, regardless of the fact that 
the material used in making the weld was weaker than 
the plate itself. The aim in every case is to make the 
strength of tl 
strength of the parts being joined. What we must de- 


1e joint as nearly as possible equal to the 


termine, is the efficiency of union (if such it might be 
called) between the materials in the weld itself. This 
will give us some idea of the quality of the weld and what 
strength and efficiency we may expect. Knowing this, 
we may easily determine how much thicker than the plate 
the weld should be to give a strength test equal to the 
strength test of the plate. The purpose of this article is 
to give an approximate method of determining this 
efficiency of union. 

The material following is the result of a series of 
experiments carried on at the Mason Laboratory of 
Mechanica! Kneineering at Shettield Scientific School. 
The work was done by four graduate students under the 
direction of F. L. Dennis of New Haven and Messrs. 
\nderson and Hoffman of The Welding Co., of Bridge- 


port, the apparatus used being that manuta tured )\ the 


Davis-Bournonville Co. 


Size or Test Pieces 
The test pieces were of flange steel about 4% in. thick 
by 114 in. wide by 16 in. long. The welding wire, which 


was 14 in. in diameter, was of soft, pure iron prepared 
for welding purposes. The ultimate tensile strength of 
the steel from a series of tests was found to be 52.750 Ib. 
10 


per sq.in., while the welding wire showed a test of 47.5 


lb. per sq.in. This wire was heated nearly to the melting 


point and allowed to cool slowly before testing, so as to 
approach welding conditions as nearly as possible, 

A longitudinal section of a weld enlarged to simplify 
measurements is shown in Fig. 1. When a weld of this 
kind is made, the ends of the two pieces are beveled at 
an angle of about 45 deg. and the pieces separated about 
ly in. before starting the weld. When a weld is started, 
the metal is first warmed up to a bright red and then the 
areas ABCA and DEFD are melted and run down into 


the bottom ol the space between the two pieces, being 


finally mixed in 


some 


of the wel 


no mixture take 


beveled ( nds ol 


with the material added by melting 


ding wire. 


s place, this m 


the pleces 


certain height, called LY. 


in welding 


wire, 


will 
Th n 
is seen that the remaining space must be filled by melting 


and since the 


little thicker than the plate, abo 


added 
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dotted line in the 
figure. Now it is 
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By measurement from the diagram ) 3 2 


Substituting in the equation above 


1.52 O.OG25 a 0.4370 
} O02 WH 
L.o6 1) 
| nT 0.52 in. + O.O625 mH, 0.5425 wi 


\rea WN DAA is equal to 


/1.96 + 35 . = 
0.5425 O.0620) + ‘> ) x O.0025 

) 

] IBID SdH 
1.2825 O4575 1.720 
O.4575 ; To : 
: 2D 1o7 Of original material 
1.720 
1.2875 . ; = 
. 14.6% of added material 
1.¢R0 5 
These values may be taken as 25 and 75 per cent, for 


convenience in making the calculations later. 


It should De unde rstood that hic. | s not a section of 


a l-in. weld, but a section of a .y-in. weld enlarged so 
that measurements might be taken from the drawing 
with greater accuracy. In the case of a 1-in. weld the 


. ° ! | 1 ; 
amount of original material melted down from the beveted 


ends is somewhat reduced, that is, it is not proportional 


to the thickness of the plate. The plates are also bevele 
at an anv i) out 60 instead ol 1 ke v ana this 
reduces the distance BE proportionally, so that the final 


] 


effect on the mixture is to change the percentage from 


"> and 75 to about 20 and SO respective! 


\ppep Merat ror Various THICKNESSES 


\ diagram 


of the amounts o 


vhich will give a fairly close approximation 


material in welding 
Fig. 2. Of 


such as Ve in. 


original and added 
thicknesses is shown In 


that 
butt-welded 


plates OL Val 


LOS 


it is understood thin stock, 


COUTSEe 


or thinner, may be without the addition of 
must be 


The 


proportions 


case the efficiencs 
the plate itself 


calculating 


extra material and in this 


entirely on the strength of 


} ! 
DaAsed 


curve shown was obtained by 


Intermediate 
thi k. 


for several welds of different thicknesses. 


points were assumed on the curve for intermediate 


of plate, but in many cases the variation is so 


Hesses 


slight that there would not be anv material difference in 


f] For example. the same value 


WICHCLeS, 


] 


calculating the « 


might he used in cal ulating efficiencies for welds made 


on plates of a thickness of °4, 7 or 1 inch. The values 


obtained by caleulation checked pretty closely with the 


results of microscopi aiminations made on « tched sec- 


tions taken from welds of plate of varvine thicknesses 


The examinations showed a more perfect mixture in the 


welds made on thin plate than in the case of 


case ol 


thric ker plate. Thre thick plate showed a larger percentage 


of added material at the top than at the bottom. ane 
this would be expected, since only a_ relatively small 
amount of melted material can be handled at one time 
by the oxvacetylene tlame 


Having determined the percentages of new and added 
the 


sional stress that the 


material in weld, we ean calculate the greatest ten- 


mixture can stand, 
streneth of 52.750 Ib. 


17.510 Tb. 


plate itself has a= tensional 


sq.in., and the welding wire, a strength of pel 


sq.in. This will amount to: 
OP 52.750 , O35 S 17.510 IS .S20 hy. per s an. 
This figure ts to be used in ealeulating the efficiency of 


knowing that the 


per 
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union, in connection with the actual cross-sectiona| area 


Ol thie weld. 


In the table the results of tests on welded joints 


are wiven, the efficiency of union being in the last column. 
The last four welds in the list were made by students who 
had no previous knowledge of how to make an oxyacetylene 
weld, that is, they had never made any welds before this 
The other welds in the list 
An the 


in column 2 the cross-sectional area 


series of tests was started. 


were made by expert welders. examination of 


that 


of the welded plate Is cviven. 


table will show 
The quantities in column 5 
column 6, the 
Column 


divided by those in column 2 give us 


ultimate strength in pounds per square inch. 
3 shows the actual dimensions of the weld and column 4 
these dimensions. 


the cross-sectional area obtained from 


Jornt EFFICIENCY 


The etliciency of the joint is obtained by dividing each 
quantity in column 6 by 52,750, the strength of the plate 
The efficiency of union 


itself square inch. 


is obtained by 


in pounds per 
multiplying the actual cross-sectional area 
of the weld (column 4) by the greatest obtainable 
{8.820 lb. as shown 


the total 


inch, which was 
this quantity 


strength pet 
above, and dividing by 


squa re 
actual 





> 


Fra. a. 
Two ENpbs 


Test SHOWING 
SIDE VIEW 


Test SHOWING Fie. 4. 


, - ee os , ; : 
oad which the weld stood. For example, the cross-sec- 


tional area of weld No. 8 was found to be 0.371 sq.in., 


the dimensions of the weld being 0.237 & 1.565 in. 
Multiplving this area bv 48.820 gives 18,110. This 
quantity is the total pull in pounds which we would 


this weld to divide the total 
780 Ib.. by 18,110, 


we get 98.5 per cent. as the efficieney of union of this weld. 


expect stand. Now if we 
is weld actually stood, 17, 


load \ neh th 


Cr Cr Effi- Effi- 
Sect Section Lit Greatest creney ciency 
Area of I dirmne Area of Ult Str, Strength of of 
Welded f Weld Str., Lb Obtain- Joint, Union, 
Plate Weld Sq L.b per ible, Lb., Per Per 
Sql Ir Ir Total Sq.lr Total Cent. Cent 
s 0 s 237 0 371 17.780 52.600 IS,110 99.7 98 3 
Oo 304 0 230 S460 319 15,150 $0 R30 15.670 91.5 on 7 
( 0 334 0.251 17 O 381 15,340 $65,000 IS.7O0 S7 2 x2 2 
{ WN ) PRs 1 jst) , 321 15.700 52,40 15.690 99 4 wo 0 
ss 238 1 30 311 14,360 19.800 15.200 O45 “4 4 
! O 312 O 25 1.475 0.37 14,340 16,000 18,220 87.2 78.8 
ts 285 2 l ” OF 360 134,710 51,650 17.580 97.8 83.7 
Mm Oo 30 0) 225 1447 O. 3235 15.770 AL350 15.870 97.3 90 4 
, 4) 0 218 1 608 0.351 13.950 39.700 7.150 75.3 81.3 
7 0.292 0.253 K 1.370 0.347 13,890 17.400 16,950 90.2 81.9 
O.318 €.234 K 1.465 ©.343 16,160 50.800 16,750 96.8 96.5 
Oo 31S "76 KX 1.483 0.406 14.700 1400 20,000 SS 0 73.8 
TABLE OF RESULTS OF TESTS ON OXYACETYLENE WELDS 


\ comparison of the two efficiencies for Nos. 8. 30. 37 
and 50 shows that these 
right 


plate. 


welds were of a verv rood qualit 


and of about the 


thickness to vive a test equal t 


the test of the The efficiency of union No. 48 is 


83.7 per cent., showing its quality to be a little low, but 
the weld was so much thicker than the plate that. it 
brought the over-all efficiency up to 97.8 per cent. Weld 


No. 16 was of rather poor quality, and even though it was 


verv much thicker than the plate itself. its over-all effi 
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clency was low also, as might be expected from the poot It has been found from a series of tests that th 
quality of the joint. qualit We done by an ¢ t well 

Figs, > and | show two ol the test specimens, Ihe rreat so fT - ate il. 1 , } +) ' ty , 
former shows the two ends of a specimen afte) t was | of s Se 
broken in the testing machine. ‘This break took plac than , self. \ 
directly through the weld. Fig. 4 shows a side s made b ns en am G0 
another specimen. In this case thi eak occurred out- to 90 per cent ns ( 1 
side of the weld and it is interesting to note that twice thick as 
reduction in cross-sectional area ove ml on both sides er-; 


ol the weld. Ihis S 2 el inn haicntion of the ith = ‘ cis we t ar ror 


ence in condition between the mats i nm the weld | 0) “1 rere 4 ) rte { 
the material in the plate. ' ' of x 


Personality im the Shop--Psychol- 
ogy of the Female Employee 








—s ( COT ! ) Wil) ‘ | 
SYNOPSIS—This article treats of the things t eee 
rie ‘ ! ‘ ihe ~ ~ 
Ue kre pl li owitind hy those MH { S . 1") on ease ‘ ' . 
a number of lhe em ouees are f } / / = obiection ¢ 4 
in adress is a large factorin rs e) nanade pent 4 
of mixed labor. When properly understood, wome "a eekeie ne 
and qui s Wah eth vent ef j Ss fo? ai . ames \\", ee 
repetitive mechanics Work. , ‘ 
; > 0 I ! ! ! ) nu 
When the Subject ol femal ) = mentioned. most 5 
superintendents and foremen = sha heads ¢ Vo = te ommend te tx ili 
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the difficulty in managing women. refer, of course, . ? , : 
to mechanical establishments « vie ne pes abo , \\ Dress ’ ' + thic , 
is | have ho know eave Ob COnaII ns im tert or ote ’ ; ‘ 
i) i” | }) i's sp ! ) 
establishments where tli aol - mt \ ) " 
\s a poor workman quarrels s tools. so likewis et 
the poor executive quarrels th the labor ite) : 
hand and tells what ¢ ] O ao ere the abot sott 
|" 1e hest answer to that complar s | t the s xs ‘ , i \ > , ( 
executive is the one that acco shes res = wit | . 
niaterial at and that a Lin Lt vent, 
anv executives would be ree a ict n 
| have managed female help, an e had tro sua nt wais \\ mate 
ut as | look back upon it | can see where the great — ot of “4 itd 
mistakes wert mine. cline tT? ol } Thre artituch . .? .. “4 . \\ ‘ 
or Women toward ear other j toward ther wo { 7 
and to unfamiliarity with the processes 1 st and me ’ _— 
other words, I lacked a knowledge « emale psvcholo ( f e have te ! . 
When | became connected with the Wagner compar : 
t emploved eight or ten girls \t t sent nderst tine nm ¢ - 
have approximate OO ciris e over n ork ol a nifo so that the excuse « — 
arving nature, and their etficien : n } st cases et 1S mo sine P . \ 
superior to that 0 men, mai I ps, ) | ty { 1 . 
vive more thought to deta they are concern . til 1 tisfacto 
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is inconspicuousness. When moving about the factory 
they do not attract attention because there are no con- 
trasting colors, but a mild, neutral, restful tint. It also 
prevents the wearing ot “peek-a-boo” or diaphanous 
waists, which are objectionable enough sometimes on the 
more so in the 


street in casual passing, but are much 


shop due to the various attitudes it is necessary for girls 


to assume during their work. It also eliminates the 
Monday morning overdressing in more or less clean 
waists left over from the day before. It saves money 


for the girls in two ways ly the cheapness of the waist 
itself and by preventing the spending of money on clothes 
designed to attract attention in the shop. It adds to the 
modesty of the girl ly hot making her conspicuous, and 
therefore there is little incentive on either side to flirt. 
It also distinguishes new girls from old ones, and the 
foreman can watch their work much better as they are 
conspicuous among the rest. It 
who the new girls are, giving me an opportunity to 


also informs me as to 


observe them. Last but not least, each girl has the 
satisfaction of knowing that she is dressed as well as 
the rest. 

Dr. Lydia Allen DeVilbiss of the New York Health 


Department, in an interesting article on “Dress,” says, 
“There is a direct and vital relationship in every woman 
between what she wears and how well or how ill she is”°— 
which in the subject under discussion means how well or 
little that a scientific 
explanation of the phenomenon. II 
her station in 


how she works—and “there Is 
a girl is not well 
dressed, no matter what life, she is at 
a decided disadvantage through being ‘clothes conscious’ 
and that will keep her from being at her best.” By 
observing the fashions and the dress of women, it is 
obvious to a man that it is not a question of how well a 
woman is dressed nor how expensive her gown, as much 
as whether she is as well dressed as those she associates 
with. 
Tie PsycnoLocicaL Erreet or CLOTHES 

Dr. DeVilbiss goes on to say that, “No girl is well 
dressed unless she is suitably dressed she ma be well 
dressed in overalls, but not at the opera; she may be 
well dressed in laces and chiffon, but not at the type- 
writer.” Obviously, a girl working in a factory is not 
well dressed in a pink, white or vellow silk waist, nor in 
one that every time she moves her arm it Is necessary to 
replace the shoulder strap. 

In the shop, the uniform waist settles all these ques- 
tions, and the feeling of clothes consciousness is entirely 


absent. 

The psychological effect of clothes or lack of clothes 
upon morals is much discussed, and the effect of wages 
under 


upon the morality of the shop girl is at present 


investigation in several states. From my observation, 
wages or lack of wages do not cause or prevent immoral- 
ity, but it Is my imipression that not want of clothes but 
the desire for clothes better than her neighbors may and 
does cause immorality. This is the case more frequently 
among those whose income enables them to indulge occa- 
sionally in a silk dress and hose and who are desirous 
of associating with better afford 
clothes, rather than the shop girl, whose social ambitions 


Nevertheless, it is just as well to 


those who can cvood 


are usually modest. 
keep temptation as far away as possible, and while one 
may feel certain that there is no pernicious tendency or 
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temptation in the shop, no precaution should be neglected 
which will act as a safeguard or prevent gossip. 
PRECAUTIONS OBSERVED IN THE SHOP 
Among the precautions which we observe in the shop 
is the avoidance of all obscure places. All our storerooms 
are of standard construction of matched lumber, three 
feet high, the rest being diamond-mesh wire. All racks, 
bins, etc., are placed at right-angles to the aisle, so that 
the entire floor space in each storeroom is always in view. 
To avoid crowding on the stairways, the girls are dis- 
missed before the men, and are also paid off before them. 
We also employ a nurse, who acts as matron and dis- 
the girls in those things not directly 
connected with This 
such a way as to have her considered their best friend 


ciplinarian of 
their work. is done, however, in 
rather than an oppressor, 

Unfortunately, in some factories the aggression is not 
always entirely on the side of the men or those in author- 
ity, although this is too often true. Very often the fore- 
man or executive needs protection as much as does the 
female employee. This is not always directly due to 
animus on the part of the girl, but through a peculiar 
psychological twist of the feminine mind which impels 
them in whatever station in life they may be, and often 
at some sacrifice, to maintain some little fancied advan- 
tage over their neighbor. In the shop this manifests 
itself by a girl distorting the conversation between hersel! 
and the one to whom she was speaking. When 
or executive talks to a girl alone, the first question from 
the rest is, “What did he say 2” The answer depends 
entirely upon her temperament, the way she feels at the 


a foreman 


moment, and her feeling toward the one who asks the 
The reply in itself may be innocent of animus, 
but as it travels it grows. On the other hand, the girl 
may make an entirely unwarranted statement, being will- 


question. 


ing to risk her good name in order to appear to “stand 
in” more than the others with the foreman, and if one 
girl is suspected of exaggerating, some of the others at 
the first opportunity will undertake to go even further. 
TRAIT 


A PECULIAR FEMININI 


This psychological fact was evident in the first stages 
of our adoption of a uniform waist. No objection was 
made to its use at an time except when the wearing ot 
it by some girls was thought to be optional on their part 
a supposition circulated by themselves. 

‘lo take care of this, we have in force an unwritten 
rule that no foreman, superintendent, nor myself shall 
converse with a girl, even at the bench, without a witness 
present; nor shall any girl seek an interview unless she 
is accompanied by another girl or by the matron—pre- 
ferably the latter. This obviates all chances for gossip 
detrimental to either side. 

In order to keep girls content, it is necessary that they 
be thrown back upon themselves for their moral support 
and made more dependent one upon the other, being sub- 
ject to as little outside influence as possible as far as 
their work in the factory is concerned. 

This we have attempted to do through a common-sense 
study of feminine psychology, and from the feminine 
standpoint rather than from the masculine. Moreover, 
it should be remembered that this is no part of scientific 
management, nor beneficent policy, but just a hard-headed 
effort toward reduction in production expenses. 
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radiation can take place, the temperature may increase 
so much as to permanently damage the insulation of the 
magnet coil. 

Briefly, a pull of 100 |b. per sq.in. of chuck surface 
may be classed as good average practice, although the 
actual pull realized depends greatly on the material out 
of which the chuck is made and on the material to be 
held ly the chuck, Ideally, a chuck could be made to 
develop a pull of 200 Ib. per sq.in., although the magnet 
coils under this condition would ordinarily be heated 
above a safe limit. Even where the pull of a chuck mag- 
net may be sufficient for ordinary purposes, it may be 
desirable to provide mechanical points of support. to 
enable the piece of work to withstand the force exerted 
on it by the cutting tool. This feature, however, should 
not impair the usefulness or simplicity of the device, since 
the mechanical supports may readily be located so that 
each piece of work may be placed against the chuck face 
rapidly, held firmly by the magnet and prevented from 


Slip rings insulated 
from each other, connected 


to magnet Ccoi/s 
o 


5rushes 





Fie. 38.) Ong Meriop oF SENDING ELecrric CuRREN' 
INTO A Moving Coin 
turning by the supports. The ability of any chuck to 
hold the work in place depends, to some extent, on the 
size of the piece. If the pieces are very small, that is, 
possess practically no thickness, the force of attraction 
may be so small as to require an additional device over 
and above the magnet itself, although perhaps the great- 
est usefulness of such a chuck is for relatively thin pieces 
of work. 
Notes oN Magner Winding AND Destin 


The electric circuit which supplies current to chuck 
tuagnets must be of the direct-current type. Where al 
ternating current is the only electric supply available, 
this may be converted into direct current by means of a 
motor-generator set, if the number of magnets or other 
electrical devices requiring direct current warrants the 
expense of such additional equipment, 

Consider, now, the elements which go to make up an 
erdinary magnetic chuck. There must be a metal core, 
or cores, and frame together with a coil of wire wound 
around the core, as in Fig. 1, which shows the partial in- 
terior of a modern rotary magnetic chuck. The electric 
current is sent into the moving magnet coil by brushes 
which slide on slip rings somewhat as shown in Fig. 3. 
The materials most commonly used for the core and 
frame are iron and steel. C. R. Underhill states that the 
best iron to use is wrought or Swedish iron. When a cast- 
ing is used, it should consist of the best grade of dynamo 
steel. The frame of the magnet may sometimes be made 
of a lower grade material but the core should always pos- 
sess the best magnetic properties. 

As to the wire and its winding, the general subject of 
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magnet windings is an item of great refinement and in 
volves many points which require experience if the best 
results are to be obtained. To enable the shop man, how- 
ever, to plan out a coil for a magnetic chuck in case of 
temporary need or emergency, the following simple 
method is suggested. 

As preliminary to these design notes, it should be 
stated that a number of the wire manufacturers maintain 
an expert department which is in a position to furnish 
help and advice to any desiring such engineering service 
in the construction of shop magnets. ‘The problem being 
somewhat complicated and one in which experience on 
any given type of magnet is apt to produce improvements 
over the results which may be expected from calculations 
hased on a rough rule, the scheme of seeking expert ad- 
‘ice in a case of this kind is strongly advocated. 


SimpLe Rue FoR MaGNet Design 

Let us suppose that a pull of 100 Ib. per sq.in. of 
chuck surface is desired. 

The minimum number of ampere-turns per inch of 
length of magnetic circuit to be wound on the magnet 
should be 40. This value should ordinarily he doubled to 
80, thus introducing a factor of safety to take into 
account the space, although this is usually very small, 
hetween the work and the chuck face, for this tends to 
reduce the pull and to require more magnetizing force 
(or ampere-turns) than otherwise. This space would 
seem, on first thought, to be zero when a piece of work is 
held to a chuck face, but as a matter of fact there is 
cenerally a sufficient space, due either to uneven surfaces 
or to the nature of the surface, covered with dust or light 
hust to have quite a large effect on the pull. This fae- 
tor of safety also takes into account the various classes 
of material which may be held by the chuck and which 
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AND TURN 


may vary greatly in their magnetic properties. Thus, if 
the mean length of magnetic circuit is 6 in., the total 
ampere-turns required would be 
am pe re-turns s0o x 6 ESO. 
Next, find the resistance of the wire. The resistance 
in ohms per foot (the ohm being the unit of electrical 
resistance) is obtained roughly by dividing the voltage of 
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the electric circuit by the total ampere-turns and also by down between the coil and the fran irthermor 
one-twelfth of the average length in inches of all the where a ood contact is made etwee the « and 1 
turns in the coil. Hence, if the voltage is 110, this value ron and the co Ss properly nsulated. eat W 
should first be divided by 480, the total number of am ited through the iron or stee ral SO 1 diy tl] 
pere-turns, resulting in a factor equal to 0.229. Again, as rh as 0.7 to OLS watt per s superticia 
if the average length of turn is 6 in., one-twelfth of radiating surface may b ows 
6 in. will be 0.5 ft. Thus the “ohms per foot” of the wir The foregoing scheme. whicl for rough magnetie eal- 
to use will be the factor 0.229 just found divided by 0.5, culations, due to C. KR. | ractically eliminates 
or 0.457. <A reference to a wire table will show that the refinements whi result wlgment based o1 
No. 36 A. W. G. should be employed. experience an wuld be relic y as a_sstartin: 
As a next step ascertain how many turns of wire can 


be placed in the available winding area by comparing | 


] 


this area with the cross-sectional area of the given wir a , 





1} ri . * 1 ‘V INCTH : 4 
in the table. The total length of wire in the magnet i. Oe ; , . 
may then be taken as the mean length of turn multiplied 
by the number of turns which the winding space will = 
accommodate. DALE . 
The total resistance of the winding FP is then equal to Pole Piece 
the ohms per foot as found, multiplied by the number of C—O 
feet in the total length of the coil. scLdddddddddddfuddssdiasatdhaaaauttssadautie 
> . . Magnetic Path . oe Macwines 
It follows then that the eleetric current in amperes 
which can be sent through the co the voltage of tl Fic. 6 Dracrammatic Sreerion or Two-Com Ma 
: E = NETIC Cuuck. Nore Direcrion or WINDING 
supply circuit is 55 (by Ohm's law for the electric cH 
aie i . 
The total number of turns multiplied by this current — (!reults oF a one-ce aT 
must then equal about 80 times the mean length of th mel oto} thet 
magnetic circuit, as stated at first, if a pull of at least 
. . PPeorr AS ly 
100 |b. per sq.Ih. Is desired, 
There is one more important check to this calculation, Che ame t of he; ene 
which will determine whether the heat developed by the mbedded as it is in 1 me of 1 must. a 
electric current and the resistance of the wire can be eviously stated. be ra t ’ ’ avant 


radiated sufficiently fast to prevent an undue rise in tem due rise in temperature ‘he in of 4 int 
perature. The resistance ? of the total coil should equal shown by some recent ( 
the square of the voltage Ly divided one-half the total eated up to 149 ( My | 


surface of the coll In square mches, | it Is, ts insulation ’ » time « ‘ nilor ri 


Obviously. il R does hot equa Ss Vi ie, a new size ol 
wire must be selected differing somewhat from that pre 
viously found, a little smaller or larger depending on - 


whethe1 the check shows R to be too ire’e or Too sma 








The coil should be thoroughly baked and covered wit! 
] ; } + 1) ] ; . ; = st il I Wien 
plain nen tape, ana len Hed W 1 meting CcCompourn 
] : 4 eT Tie = «le ‘ t j 
Ol dipped Ih clea Mmsulating compound ane noroug 
] ] ] 1.) ! lo ) i! 
baked. In any case, the coil sho e thoroughly drie 
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oul before le ng dipped in the variils Ol OMpourns le 
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| NETIC CHUCK PARTIAL TABLE OF STANDARD COP! WI , LEI 
fore putting on the plat nen tape, the coi should byt ) ‘ . revio 1 e! rite r tol 1) 
covered with one wrap, one-hall lap « oled musith tape, actua yVinding | Tie vire, tle ( ‘ thi wire 
or this may be placed around the outside of the coil after sth f ) constant | not yvreat ¢ [ to tret 
the tape has been put on and the coil dipped. The oiled the wire. The wire itsell 0 ’ orm 
, muslin adds additional insulation to prevent any break section throughout, since if the secti ea 
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duced at any one point, excessive heating is apt to 
take bad Baked 
enamel wire has the great advantage of insulat- 
and 


place locally and produce results. 


high 
ing properties with small thickness of insulation 
has thus become widely used for magnet-winding work. 
In a general way it is advisable to design a winding 
so that it left in 


out overheating, although a magnet left 


may be circuit continuously with- 
in cireult con- 
tinuously must be larger than one for intermittent ser- 
Where voltages of 110 and 


sistance of a magnet winding will ordinarily vary from 


vice. 220 are used, the re- 
several hundred ohms in large magnets to several thou- 
sand ohms in small ones. 

Some authorities take the attitude that wherever elec- 
tric power is available the magnetic chuck is the ideal 
auxiliary for the toolroom surface grinder, either plain 
or rotary. This is especially the case for thin work, 
which was formerly imbedded in wax, fastened by shellac, 
or in some cases by special holding devices, all of which 
make accurate work difficult or even impossible. 

As in may sometimes 
he difficult to release the work from a magnetic chuck, 
owing to the magnetism which resides in the iron even 
A special reversing 


the case of lifting magnets, it 


efter the electric circuit is broken. 
switch, which may be thrown quickly on opening the cir 
cuit so as momentarily to reverse the current through the 
coil, left zero and re- 


leases the work without difficulty. 


reduces this over magnetism to 


299 


Machinme-Tool Essentials 
By ENrropy 


The other day ! walked through the lathe department 


of a large shop with a pessimist. In my youth I was taught 


an optimist by no 
tieing the resemblance of the former word to “pest.” The 
analogy would hold even with this one but for the fact 


to distinguish between a pessimist anc 


that some of his observations were sound. 

“You know,” he said, “Diogenes had a snap. All he 
had to do was to find an honest man. Now there 
haven’t the nerve to be other than 


are lots 
of men that honest, 
but the man that can design and build a good lathe hasn't 
been born yet.” 

When asked what the trouble was, he came back with: 

“There’s nothing but trouble. You buy a lathe and 
they send you part of it and you can make the rest or go 
without. Did you ever see a lathe with a shipper handle 
in the crate? Did you ever see one with a board for tools 
or tools enough to run it? It is as much as ever that you 
can find out tool steel the 
intended to use before you get the machine in your own 


the pulleys 


what size of machine is 


shop. The countershaft is always wrong; 
never run true and are only half-balanced ; the cone is not 
the right size on any of the steps to make the belt hug 
alike. 

“Then again, if you want to buy a lathe that will pull 
a real chip at all speeds, you have to buy a heavy, clumsy 
machine that kills a man to run it. I tried the best lathe 
I've got and it will not pull more than half as hard on 
the right size of work for the largest cone step as it will 
on the three Now don’t need to 
make a lathe weigh a ton extra just because you widen 


smallest ones. you 


belt and put on some friction pulleys that 


And 


the cone 
will pull something like the capacity of the belt. 
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No one 
tion clutch of until 
found they had to have them. 


ever saw a good fric- 
the automobile peopl 
Then they found that 
the a good clutch and a 
poor one Was in the way it was made. If the lathe build- 
ers should happen to discover that, they might use the idea 


there’s another thiag. 
small size 


most of difference between 


to good advantage. 

“Of course, it is our fault that they do not have to give 
us good clutches now, but we are so used to countershaft 
trouble that we never think of kicking about it. I did 
once. The manufacturer was so astonished that I thought 
he had heart failure. 
about his countershafts. 
me. I cannot take the risk that his heirs might sue me 
for damages. All the same, by the time you have had one 
of his lathes a year, you will have set up the frictions so 


He had never heard any complaint 
He will never hear another from 


tight you cannot stop the lathe at all, except by sticking a 
club under the cone. It runs forward or backward all 
the rest of the time. 

“TI know you think IT am a crank, but when every day 
something falls off one of these lathes that was intended 
to stay on, it makes you weary. I paid more for these 
machines than I would have to for a lot of Ford cars, and 
1 think If m)\ 


men ran them half as hard as they would a Ford, at the 


I am entitled to have things stick on. 


end of the week there would not be anything in place 
but the bed. 

“This one heré has a sliding key in the feed works, but 
you cannot slide it without a hammer. That next machine 
we make rocker gears for in dozen lots. We make them 
out of steel and the original ones were cast iron. Even 
the lathe was 


never built to take such cuts, but we want to make money 


ours keep breaking. Of course, I know 
out of it and all the rest of the lathe stands up, so why 
shouldn’t the rocker plate stand it. Then there is a lathe 
There 
is no excuse for it until you see the apron, and then there 
is no excuse for its having held together until the lathe 


further down the line with a broken apron plate. 


red hed here. 

“T reckon that a quarter's worth of additional cast iron 
spread over that apron would have saved me $10 in stop- 
page and repairs and added $100 to the chances of my buy- 
ing another lathe of that make. 

“You lathe builders run your own machines in your 
own shops and think yon know all about them, but you 
don’t run them the way some of us fellows outside run 
course, we ought not to do it the way we 
cannot afford to hire machinists to do work 
We are in 
this game for what money there is in it and not to provide 
And say, while 


them. Of 
do, but we 
that we can break a man in on in an hour. 
an asylum for your beautiful lathes. 
we are on the subject, what good is all this fine painting 
to me after I get your machine? Look at any lathe that 
They all look alike after the 
year. You 
to take a census of all the lathes in the country 


has been in here five years, 
first Then there is that extreme accuracy. 
ought 
and find out how many of them are ever used on any 
work that requires anything like accuracy. Dll bet it is 
The rest just furnish power 
that the 


not five per cent. of them. 


to turn something somewhere near round so 
grinder hand can finish it up. 

“Think it over.” 

Suppose, just to please our friend the pessimist, we do 


think it over. 
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Some Methods Used When Making 
the Ritz Car 


EprrorRIAL CoRRESPONDENCI 





a ) ored hole. The side of the casting is forced against 
SYNOPSIS—In the jigs for drilling the trans- the adjustabk stop B by means of the thumb-screw ( 
mission case, the large bored hole is used for locat- The ope i washer D is pte d over a bolt which is attach 
ing the casting. When drilling the clutch-spring to the centering plug, and by tightening a nut on the bolt 
case, notches formed in the jig base are used to lo- outside of the washer, the casting is held securely in posi 
cate bosses on the flange, which insures the holes tion. The strap EF is also placed rT ; the castine ho ame 
being drilled in the center of the hosses. The cam- port it, being located by dowels and held in position with 
lever jy utilizes adjustabl screws to locate th two thumb-nuts and screws. . 
forging at the sides and ends. These may be va- The following holes are drilled: Five in, at /’, two 
ried in position, should any change in the piece re- -in at G. one * in. at // one 4 "4 if ] aT (J two 


} 


quire ut. The jigs de N¢ ribe d i aie he Cn de stu me if 
/ 





and made during the past Year and are aul ing satis 


faction in their produc hion. 





In this article will be shown some of the tools used for 
making the light Ritz car by the Driggs-Seabury Ord 
nance Corporation, Sharon, Penn. 

When drilling the screw holes in the transmission case. 
Fig. 1, for bolting on the cover, the jig shown in Figs. 2 
and 2-A is used. The casting has had the large hole pri 
viously machined and the face milled. It is located in th 
jig by fitting over a cylindrical plug and a_ flattened 
cylindrical plug at the end A, the flange side ¢ oming unde 
the jig at B. The open washer ( is placed over the bolt, 
which is attached to the locating plug, and the nut D, 

















when tightened, holds the transmission case securely in the 


jig. 
Five 14-in. holes are drilled at £, an 44-in. hole at F and Pig. 5. Dritn Jia ror Pig. 6. Driwn Jia ror Pt 
a ;y-in. hole at G. The casting is then removed from thi FLANGE IloLes IN Cast Hlones IN Cast 




















% 

Fic. 2. Dritt Jig ror Screw Howes 1x Cast Pig. 3. Main Deine Jig ror Transmission Cast 
jig and the holes FE are tapped a ,-in. U.S. S. thread nat A. The holes @ are r ed to Yo in. and t 
The hole F is also tapped for a 44-in. pipe, and the hole G holes A, to 7% in. The s p bushings shown are used to 
is tapped a 5g-18 S. A. E. thread. guide the tools for both the drilling and reaming opera 

Tons, 
DRILLING THE TRANSMISSION Casi at 
The inner surfaces of the bosses for the holes J and A 
When drilling the body holes in the transmission case, ire to be faced to length. For t surpose the bars and 


the jig shown in Figs. 3 and 3-A is used. The casting double fa ing cutters L, Wand NV are used, the adjustabl 


is located by a plug at A, which fits into the large center nurled stop collars being fastened so that when they 





600 AMERICAN MACHINIST Vol. 42, No. 14 





























Deraits or Jics Usep ror Macuinine Rrrz-Car Parts 








April 8, 1915 AMERICAN MACHINIST 601 


come in contact with the upper surface of the guide bush- ‘Two thumb-screws, as B, are tightened against the cast 
ing, the correct distances are obtained. It will be seen — to force it against the under side of the jig 
that feet are placed on both ends of the jig so that it will Four -in. holes are drilled the casting at C. 


rest squarely on the machine table when drilling from _ the tool being guided through the bushings shown. 
both ends. 


yp : , Spr : Tae __ a e = an re = " 
DritLine CLuTCH-SPRING Casi Cutting Spiral Gears on 


Tha “ » tendon — » clutch. 7 _ P 
When drilling the lh in th Hang of the Tut hy Hobbine Machines 
spring case, Fie. 4. the jig shown in Figs. 5 and 5-A ts : 


mM 4 ( h¢ ] ING 4) 
used. The casting is located by notches at A into which By Gro, Hy, Au N 


the four bosses on the flange set. The cover B is fastened There are many formulas for the cutt of spiral gears 
in position by the wing-nuts ( and hook-bolts. The cast on hobbing machines which ( differential gear 


ing is heid in position in the jig by means of the wing- for that purpose. Most of these are more or less compli- 
nut VD, which tightens on the bolt that draws the shoulder cated, however, and can be used o1 with a great loss of 
E against the end. time in figuring out the gears 
Four *°/,,-in. holes are then drilled through the bush Two movements must be considered in figuring out the 
ings, as F. vearing to be used in cutting a spil ear—tirst, the ro- 
When drilling the pin holes in the case, the jig show: tation of the index wheel: second, the traverse, or feed, of 
in Figs. 6 and 6-A is used. The casting is located by a the cutter table per re volution of the index gear. These 





a nal 


te etl 

















plug at the end A: the cover B is sw ing over the pin ¢ two movements represent the ent anad thy TON te 
and the thumb-screw /) is tightened, pushing thi plu / sides of a triangle: thi wtenuse of the trianele is the 
into the machined end of th casting. Two screw plugs F spiral of the tooth. ‘To obtain 1 , It Is nec iry first 
are then tight ned avainst two bosses on the casting, thus te figure out the vears. Thus ) taki thy 1 of 
locating it in the correct relative position. the spiral. which is represents on the machi hy f 


Two No. 13 drilled holes are machined through the eed, and the pitch circumference, which is equal to t 


bushings—one at G and another oj rotation of the index wheel, we will, in figurn out 1 


f 


earing, learn the spiral of the gear, or the hypotenuse ot! 
Drittinc Cam LeEvers 
the triangle. 


When drilling the emerget rake cam levers, the 71 n working out the index gears we must obtain a ratio 
shown in Figs. 7 and 7-A is used. aT forging is located ol gearing for the umber of teeth to be cut, plus or minu 
by adjustable se rews on the sides and one end. The thumb n certain amount. wl his { ir rol the lead « thy 
screw is tightened, which forces the piece against these lo -piral and the feed used in cutt the or 
cating screws. ‘The cover B is swung over and held dow: T Nowing formulas can be md on al make of 
with the thumb-nut ( and swit iolt. The pin handle // obbing macl 
provides a convenient means or bial ul iti the co ! ” rmuta tTnen rea | 


The thumb-screw / is tightened on the forging to hold y Pp 

it securely. ' 
The following holes are then machined: One 44-in. at 

Fa #;-in. at G, a Ve-in, at //, and a 5%-in. spot-drilled 

and reamed at ./. | y 
The jig used when drilling the main bearing caps for 

the cylinder is shown in Figs. 8 and 8-A. The mil 

ing is placed in the jig, being located over a pin. The \ Number of teeth to be cut 

open strap A is slipped over a shoulder on the pin, hold / Feed per revolution « ex whee 


ing the casting back against the rear surface of the jig. ( Cotangent « 
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P Pitch circumference of gear, or pitch diam- 
eter 3.1416; 

d Denominator of consecutive numbers ; 

C Constant of machine for index gears, and 

Cc Constant of machine for feed gears. 


The constant of a machine for the index gears is found 


the number of revolutions of the cutter to one revolu 


tion of the index gear, o1 work spindle, when even gear- 
Ing is put on the madenxing., 

The constant for the feed is the amount in inches that 
the cutter table traverses to one revolution of the index 


wheel when even gears are put on the feed. 
Is used 
he 


When the hol 


The plus sign 


cut are of different hands 


| ‘ ’ 
the spiral gear to 
Minus sig, 


and. 


A better ul cle rstanding ol thr formula nwe\ he cained 


om an example It is desired to cut a spiral gear on 
Jarber-Colman hobbing machine, the gearing being a 
R. El. spiral and using a R. TL. hob, 60 teeth, 10 (l.p., 
with an angle of spiral of 20 deg. 21 min., a pitch diameter 
of 6.4, and an assumed feed of 0.05, the index constant be- 
ing 30 and the feed constant, 0.075. 
Substituting, the formula reads 
0) O05 60 | O00) LOSS 
1) 20.106 9.606 } x( 1084 } 0) LOS4 
On lookine at a book of factors of numbers we 
nd that the factors of the consecutive numbers are 
9) 19 ' 
} ] \s we do not have change gears for these 
numbers, 271 being a prime number, we must take two 


other consecutive numbers, The numbers 1080 and 


10S] 


will suit our purpose, so the figures now read 
60 LOSO | 2x 2x 2 3x3 3 ) 42 
SU LOS] 2 2 7 Lt 
it) drive di " 
Pa - nde. UCUdis 
7 drivers 
Ilaving obtammed the mmdex gears we must next find 
out the ced rears [rom the formula 
O.0OG5 
Jevrd eas 
j-? / ° 
—) 
By using the number 1OS81 instead of LOS which 
ntains rime factor, we are able to obtain the proper 


eed to produce 


a perfect spiral. Thus, the formula reads 


O.OF5 OOF A0000 yOO0) 
2,106 & Z.G06 O,OTAS I Hdd 
LOS] 

\s 5014 contains the prime number 109 and as we 
have no change gear with that number of teeth, we will 
have to approximate, using the number 5015. The fig- 
ures will then read 
To00 SOO) Swawsawsw sr SY PD he) 

5 = 
DOLS %OO6 > ave a 34 
dU) drive 7] ‘ 
s : = feed OPUS 
os! dri verS . , 


Having had to approximate to obtain the feed gearing, 
must This is 


Multiply the driving gears 


wi error has been 


done by the following method : 


ascertain what made. 


AMERICAN 


in the formula when the hob and 
and the 


»and spiral gear are of the same 
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1\ 0.075 and divide the result by the product of the driver 
gears. 
34 x 59 & 0.075 
60 X 5O i. 


Feed used 
Correct feed 


0.05015 
0.05015 
0.0501431 

0 6000069 


Error 


To produce a perfect spiral, the error in the feed must 


not be more than 0.00005. 


To apply this formula to the Schuchardt 


No. 2 hobbing machine, the formula will read 


(1+ pe) 


P* > 
x 
drive dé 


Pex (et drivers 
=e 


To decrease the consecutive numbers will increase the 


& Schutte 


drive i . 
° tude L Jecrs 
drivers ; 


0.100 : 
feed (CAPS 


feed from what was assumed, and to increase the consecu- 
tive numbers will decrease the feed. 


Turning RocKer Shafts om the 
Horizontal Boring Mill 


By E. Ve. ALLEN 


Owing to its long arm, the turning of a rocker shaft 


always bothers a railroad-shop foreman. in 
a lathe in the ordinary way requires one out of all pro- 


To do this 


portion to the size of the work. 
In the Wabash R.R. shops, Decatur, UL, they have 








Kay ' wa 
a 
> * 








TURNING 


tOCKER SHAFTS 

solved this problem by doing the job on a horizontal bor- 
ing mill fitted as shown in the illustration. Centers are 
placed in the spindle and the tail guide of the machine, 
and the shaft is swung on these. A special driver A is 
attached to the spindle nose, to which the rocker arm is 
connected, as shown. A special tool post B is clamped to 
the machine table and an ordinary lathe tool is used with 
the regular table feed. 
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Need of Exact Knowledge of For- 
eigm Markets 


By Lupwic W. Scumuip’ 





interesting, and the extent of such a demand wou 


SYNOPSIS Ly riCOan R ization re S 


I 
IMSS 


ML lead ultimately to an explanation of erTtaih eco 





business hazard—it puts all of the eaqas 7 oO : , _ * 
; d homie movements which todav can o , De SUPIISCU, 1M 
haskel. ky riiis reason if as si ly wrlant Phat 4 | 
use of the absence o acts, 
Lhe WaChHInNG-OU) er shoul “l 1} / acl neo ) 
‘ ‘ sting conditions work not on] } st the 
- ' ep , m 
edae OT all is war els. ePspecia / fhose in foreian 4 } = } 
: sclentist but are decided! to the disadvantage ot the 
countries. Vanu Germa lants rie ! ell :, 
hiadchine tool mdustry \l; 4) Toda } ( ‘ } 
. ] PT .f j ri j 
CCL dilie ité wij wien ‘i eco 3 . i} j } ’ 
feet] manufactured on the quai is Col 
f | duty of su I) pf rf | 
( ( SV) 1? Is r) 
/ | uted largely to tie reduction. ¢ the ) oO CVE 
Or Sudgests Tite SCD COUTSE ly) 7) rica . 
; rmerly expensive hachines, Cheap machine tools and 
chine-huilders. a 
Qua ity manutacture are POssth Lin hia reasolis rol 
the reduction in the price of many of our leading staph 
mm : ‘ 
he CHnOTMnIOUS vrowth ol eC\YpDorts o machine tools } > . 
: articles, But quant 1 mahulactul is certa ddisaadval 
] . ] ] ] 
during the last few years has proved beyond any doubt the j , 
B . taves, It cil iM curries throug CCOCSS iV ol \ ly 


oreat possibilities of this industry In the export field. 
However, looking through the mass of official informa- ad ; : 
: 7 aS: ; . a manulacturer of machine tools has bee orced to rr 
tion of the Bureau of Commerce, published during the 4 his whole output to one or two different types of 
same period, it seems that this important industry has...) he ’ 
found little or no practical encouragement in its export a i ee - “a bee. ie ee" i, 
endeavors. Apparently, the reason for this is that metal ry he al et ae 
working machinery forms one of the most difficult fields | 

for investigation that the pra tical exporter, as well as thi Tk Risk Tar Comes wrt SPECTALIZATION 


statistician, can pick out. There is a bewildering num- Q) e other hand, I firm] wlieve that it ha 


ber of types ol machines collected under the general creased the risk of the man wturer, OF course, there 
name of “machine tool.” and notwithstandi: yr The many are Imahy experts who are o i different op . but it 
attempts to define or subdivide such machines, very little 1s clear that a plant working on one o1 
has been gained. Even the generally exact German sta two types and turning these out large quantities will 
tistics have not gone much further than to split up this feel a slacker ng of the deman oO { Inachines more 
particular class into machines for the working of metals, than a plant that turns out a number of different typ 
of wood, and of stone. thereby spreading the 1 Further would not 

In recording import figures, Germany adds somewhat diflicult for the latter plant to meet a widen break 
to the spec ification in breaking up the lara divisions nto down in a art of the market reduc the output 
subdivisions vlving the weight of the machines, As a W] le this might reduce the incor e, it would Iso keep 
rule five or six classes, based on weight, are recorded. lown expenses, provided, of course, it was possible to real 
and the number of machines in each class is given. This ize in time what was happeni) ind so make prepara 
allows a closer study of the yearly deve lopments in the tions. On the other hand. it would ly till on to thre 
import figures. English and French statistics leave the advantage of the firm, if it were possible to recognize 
seeker after knowledge entirely in the dark. advance an increase in the demand 

Considering that the machine-building industry of The exporting manufacturer is, as a rule, better sit 
each of the countries named is playing a large part i ated in regard to this risk than the n l who supp] 


the nation’s business, this Jax handling of important in- demand on] Foreign trade is a great business stabilizer. 


formation seems very diflicult to explain. The Importation It is very unlikely that a severe curtailment in the cd 
of machine tools is really no matter of competition, but = mand for one particular machine will extend at once o 


ie different coun- the whole world market Nevertheless, there the tact 


one of assistance to the industries of t 
tries, Most first-class machine tools ar protected by that the machine tool indust: s verv largely dependent 
patent and have to be hought from the produce rat hom lor its condition on those ndustri for wl t has 1 
or abroad. In consequence, there is no need for se recy supply the necessary tools. Therefore, it is not unlikely 
in regard to amounts exported. in fact, from our own experience I believe it to be most 
I believe that the lack of official an d general informa- certall that it will feel a com ng depression earlier 
tion about tli exports and demands for machine tools than any other industry. \ slackenin in orders must 
can be traced largely to the lack of initiative displayed ring at once a reduct n the demand for machin 
by the machine-tool industry itself. It is an undeniabl tools. The necessity of an eat as to what is gon 
fact that the industry shows no desire to secure such in- on in the world’s markets is, therefore, of vreat mport 
formation; otherwise, it certainly would be supplied in ance to the machine-tool builder ndeed, it seems that 
some way. This must be deplored, as the industry should — the steadily growing specialization which has contributed 
be able and willing to supply the student of economics SO much to the success of this iu rv cal YI carried 


with important dati 


which cannot be gained elsewhere. on safely in the future only when such safeguards are pro 
The fact that one or another country begins to show a 


larger demand for machine tools of a certain kind would These safeguards can be looked f a scientific and « 
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At first 


sources of the demand 


ct study of the deve lopment of foreign markets. 


it would be necessary to study the 
for those industries which are supplied with machines by 
these 


for machine tools 


the machine-tool industrv. Qt course, industries 


one of the largest customers 
itself, 


railway-car 


overlap; 
is the machine-tool industry But, there are inde 


pendent industries, such as and locomotive 


building, shipbuilding, the manufacture of electrical ap 
the making of textile machinery, and others. 


the in- 


paratus, 
All 


crease of the buying power of their own customers, which 


those industries rely for their success on 


influences again their own buying of machinery. It will 
he necessary, therefore, to understand 1 reasons which 
act on the supply and demand of the industries, such as 


! 
mentroned, 


those 
It is admitted manufacturer does not 


Ile reli - 


his representatives and all he 


that the 


average 
very miu 1) about (il <tiohls of this sort. 


report from 


coming 


orders. Business goes well if orders come 


sold: it 


Walits to see al 


In and machines are goes il when the contrary 


is the ea Ih <vstem may work satisfactorily for 
many years to come It has certainly served the pur 
pose very well But in the meantime a new era 
hed New sciences have sprung up, among 


las approae wa, 


which is economics, with its voungest branch—world eco 


fering the manufacturer new 


We are applying chemistry 


Owes The seoscrencees are oO 


means ot exerting I) = Dower, 


and technology to production. We do not build a new 


Priel hine lye hore the le S1Ulls have heen thoroughly worked 


the methods on the selling side have remained 


notwithstanding 


out, but 


rude, the enormous progress Which mer- 


chandizing in general has made in this country. 


Every manufacturer of metal-working machines knows 


toa fraction how much it costs him to build a certain ma 


capitalization each workman carries, 


much overhead expense 


chine, how much 
will have to be charged 
certain But 

it costs to sell the 
nv certain market 2 The commercial department will most 
to tell off-h h cheaper or 


that of a 


and how 


to a machine of a type. how many know 


as readily how much same machine in 


likely be unable and how mu 


ore expensive it comparison with 


COLIN Iter. 


KNOWLEDGE OF Economic PRINCIPLES 


NEED OF A 


Keonoml lence cannot supply those facts, but it car 


prepare the basic principles. It can show the fluctuation 
of shipping rates and can extract rules for supply and 
demand. It is an interesting fact that most of the lead 
ine German houses of the metal-working-machinery in- 


nformation and 


dustrv have seen the necessity for such 


have instituted special departments for its preparation. 


Che great demand for emplovees with a university train 
in economics can also be explained by this interesting 
fact. It is economic science applied te machinery sell 


} 


Thousand today studvinge econoniles 
in the German universities, as Wi Berlin, with the 
ment later in the la vt 


the development 


- of stucents are 


Kiel al 


j 


Intention of tind CHIPLOY hianu 


lacturies to anagement in 
oO! sales. 


The dif 


recognizing its great 


culty in instituting such a department, after 


value to the firm, les as a rule n 


the lack of sufficient data to begin with. As already said, 
governmental publications give very little information and 
the 


trained man with an open mind and a keen eye for busi 


firm must fall back on its own resources. A _ well 
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be able to collect much informa- 
tion of value from old correspondence and the records 


ness possibilities may 
This necessitates a great deal 
of hard reading, but brings excellent results. The data 
collected in this way will start the collection of informa- 


of former foreign business. 


The information ought to be put on index cards 
The best way of filing is ac- 


tion. 
and filed in the usual way. 
cording to countries, and it is wise to make arrangements 
for a cross-indexing according to the different types of 


machines, 


INvorMATION Tat SiouLp Be CoLLEcTED 


It is, of course, not eCas\ to sav what data ought to ly 
collected A eood deal de- 
pends upon the size of the business and the aspirations of 


and what ought to be omitted. 
the owner. Taking the export side only, the’ first infor- 
mation to be collected is a general survey of the leading 
All information about likely fields for distri- 
consular 
As it 


may be useful to know what particular cities in the va- 


markets, 


bution as contained in American and foreign 


reports must be clipped and put on index cards, 


rious countries will be especially useful for agency pur- 
poses, local information may he collected to this end. In 
addition he filed the names of likely firms which 
could be approached to become agents or to handle the 


hia) 


machines. Having started the collecting of information 
for a general survey of the markets, the more intimate 
question of competition must be followed up. This in- 
formation, as a rule, can only be gained by correspondence 
with possible buyers ; old letters will frequently give many 
worth while. The names of local shippers and 
Of course, all infor- 


must be collected and 


points 
import brokers may come handy. 
mation about duties, packing, ete., 
filed 

If the department is 
of later work can be avoided by taking up traffic questions 


carefully. 


well conducted, a great deal 


early. The knowledge of shipping rates, quick routes 
by water and rail, distances between the plant and the 
leading markets is of great importance. Where frequently 
needed, it will be advisable to get the regular shipping 
rates from the leading shippers. This information, how- 
ever, ought to he checked ny collec ting one’s own data. The 
knowledge of the epening of a new water line or railway 
which will shorten the time in transit to some particular 
market is often very Important when quick delivery is 
Pecessary. 

All the 
proved immediately after starting the department. 

It is, ; 
of the more scientific part of the duties 
This part.of the work consists 


this is information, value of which will be 
isa rule, more difficult to explain the importance 
the analyzing 
of market movements. 
in the main in newspaper and journal clippings. All in- 
such as notes, articles, and so on, published 
Not 
everything will need filing and much must be left to the 
judgment of the chief of the department. While, however, 


the purely mechanical work can easily be left to a routine 


formation, 
in the home and foreign press ought to be cut out. 


clerk, it is just this sort of searching which needs the 
trained man—the man whose commercial mind is able to 
read between the lines and gage from the material which 
is offered to him the trend of the markets which are im- 
portant for The collec- 


tion of this class of material is a task not easily learned ; 


the future policy of the firm. 


it needs a combination of business ability and practical 
experience which can only be gained by starting the 
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work and doing it for some time, with the chance that 
mistakes will be made. 

(How generally this collecting of data referring to 
foreign trade is done in Germany may be seen from the 
fact that the Mitteilungen fuer Handel und Industri: 
which are an equivalent to the Consular Reports of this 
country, are printed on one side of the sheet only, to al- 
low easy cutting of the notes without the risk of spoiling 
important information on the other side.) 

It is extraordinary what an enormous amount of in- 
formation one can gain merely by reading those index 
cards. They will show, possibly for the first time, the de 
velopment of the demand for machines in the various mar 
kets, throwing quite a different light on the whole busi 
ness and explaining possibly some until then unanswered 
questions which mia have puzzled the head of the firm 


and the engineering experts. 


THE Main Duty or a DEPARTMENT OF ECONOMICS 


The main duty of the department is, of course, the 
creation of new business by watching for coming opportut 
ities. In addition, it must keep an eve on economic di 
velopments in general, to allow reductions or increases 
in output to be made early. As the technical develop 
ment of the industry is watched already by the enginee1 
ing department, those points can be left safely to trained 
men. On the other hand, developments in related indus 
tries which might have an effect on the sales ought to 
be followed up by the economic department. 

The collection of all the information wanted needs 
Agents 


in foreign markets must be encouraged to write about 


zeal, as well as a knowledge of foreign languages. 
market conditions and to send in general information of 
interest to the house. Consular reports, American and 
foreign, must be studied, and a large number of daily 
and trade journals will have to be read. Filing will go 
on slowly, and the department will most likely find 
that in the beginning either too much or too little infor 
mation is filed. Both courses are dangerous for the effi 
cient working of the department—the first will lead to 
over-crowding and the second to starvation. 

The second is the more dangerous, because too littl 
information will make the department useless. Th 
trained man will soon discover that certain facts will at 
range themselves. News which has turned up on one 
side will suddenly bear on a business development on an- 
other, and this will teach him to watch for coming events. 
li wil also prove to the firm that the work done has not 


\s soon 


as certain definite facts are established, those will be rip 


been useless, as it then begins to show results, 


to be acted upon. The agents in the particular market 


will have to be corresponded with and will either con- 


firm or correct the information gained the department. 
It is an interesting fact that the local agents often ar 


unconscious of approaching developments by the central 


office, owing to the fact that they are too near to the event 
to realize it. 

If the department is in working order, it will be a wise 
thing for its head to prepare general reports to be laid be 
fore the chief of the house for further consideration. Thess 
reports ought to be seen by the technical staff. The insti 
tution of such a department will cost some money, but it 
will repay itself quickly by directing the d velopment of 


the firm in foreign markets. It will also reduce the ex 


M 


penses of such a development. at miinate 
caused through lack of knowledge: 

If generally adopted, eve \\ " 
keep closer track of its foreign interests, the 
will have to be left to combined effort Gern 
association of machine-tool manufacturers whi 
care of the loreign wmterests of the German my 
industry. An attempt has been n 
bination of the same sort nels but w 
specified object. This was to o1 ( au 
groups for the facilitation of ex ts 

It is to le hoped that the wa ope wil 
to an end and that the American n VOrkKI 
will then have to fullill the heat task of rebutle 
Mal ndustry. The American MAcHINIS 
the attention of American n ufacturers to 
mous destruction which the wa rough 
machines In Germany. The same babpoprenl 
md and France. Business with Europe may 

slacke ! during the last veal it den 

vy be verv large after the conclus ( a 
only Europe, but practically the \ ( 
to come to this country for machine too! 
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wide range, nearly all cutting operations in fact. It 
is a development of the drill- and tap-testing machine 
built for the League Island Navy Yard and others, and 
contains several novel features. 

For testing lathe and planer tools, as well as mill- 
ing cutters, a forms the test 
piece, the thickness of the tube wall being the depth of 
cut or the width of chip, as the case may be. The tube 
in all cases, whether against the lathe tool 
In a similar way files 


piece of steel tubing 


is revolved 
or a tooth of the milling cutter. 
and hacksaws are tested by 
square rod past their cutting edges, these pieces being 


revolving pieces of 14-1, 
held in a suitable head, or holder. 

Experiments are to be made with this machine during 
the Exposition and it is probable that many interesting 
facts will be brought out. 

SHAPERS 
The Morton Muskegon Heights, 


Mich.. is also well represented by a very complete eXx- 


Draw-Cut 


Manufacturing Co., 


hibit, consisting of eight machines. This includes a 48- 


in. stroke draw-cut pillar shaper equipped for frog, 


crossing and switch work. Three other shapers are also 


26-, 30- strokes. each being 


Special atten- 


shown, with and = 32-in. 


equipped with fixtures for special work. 


tion has heen paricl to railway work, and fixtures are 


made to handle driving boxes and brasses, shoes and 


wedges, and in some cases tools for laying them out. 
This company also exhibits a large portable slotter 
for floor-plate work, having a 56-in, stroke and an 8- 
ft. bed. But the striking machine of them all is a 60 
in, stroke traveling head shaper and planer equipped for 
handling This 
and mill, and is fitted with special fixture for handling 


locomotive evlinders. will shape, hore 


manufacture. 
both 


these elasses of work in any line of 


It also 
and stationary for pulley and flywheel work. All 


shows keyseating machines, portable 
ma- 
chines have individual motor drives with push-button 
start-and stop control. 


The American Pulley Co. shows a line of its pulleys, 


ranging from 3-in. diameter by 35-in. face up to one 
t2-in. diameter by 36-in. face. The latter is mounted 
on S. K. FL ball bearings and is being run by an al- 


silk 
also starts it from rest. 
Both Max 


making machinery as it. Is 


tnost Invisible thread, which not only runs it but 


Cal- 


the kK. W. 
installed = in 


Ams and Bliss Co. exhibit 


can factories, 
represented by Berger & Carter. 


Electric Crane & Hoist Co.., 


the former being 


The Shepard Montour 


Falls, N. Y.. shows a 3-ton trolley hoist with a Cutter- 
Ilammer lifting magnet—also in the Berger & Carter 
space, 

In the field of handling material, the trucks of the 


Cowan Truck Co., Holyoke, Mass., and the 


of the Minnesota Manufacturers’ Association of St. Paul, 


COoOnvVeVOrs 


Minn., are both given ample space. 
Macuine Toous Are Scarce 
\side from the Morton Manufacturing Co., already 
mentioned, the Niagara Machine & Tool Works, Buffalo, 
N. Y., exhibiting a line of presses, the Warner & 
Co., Cleveland, Ohio, has a good-sized 
space filled with various types of lathes, there are prac 


and 
Swasey which 
tically no machine tools exhibited by their makers in 
Machinery Palace. 


their western-coast 


Many are, however, represented by 
The American Watch Tool 


agents, 
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Co. shows some of its jewelers lathes and _ precision 
tools in the Manufacturers’ Palace, with other industries 
of its home city, Waltham, Mass. 

Perhaps the largest space is occupied by 
Rickard & MecCone of San Francisco, which represents 
builders of the East. Among 


Harron, 


a number of machine 
whom are the following: 


The Acme Machiney Co., 
of its double-ram forging machines; 


Cleveland, Ohio, which shows one 
Aurora Tool Works Co., 


two vertical drilling machines; Beach Manufacturing Co., 
Montrose, Penn., pattern-making machinery; Diamond Ma- 
chine Co., Providence, R. L., a variety of buffing, polishing 
and grinding stands, some of the latter being equipped for 


two wheels at each end of the spindle; Cincinnati Iron & Steel 


Co., Cincinnati, Ohio, three Cisco engine lathes; Grant Man 
ufacturing & Machine Co., a rotary riveting machine; Joyce 
Cridland Co., Dayton, Ohio, jacks: Landis Tool Co., Waynes- 


boro, Penn., four grinders, including universal and crankshaft 
grinders with both motor and belt drives; Smith & Mills Co., 
Cincinnati, Ohio, two shapers; Sterling Wheelbarrow Co., Mil- 
waukee, Wis., steel foundry flasks, both round and rectangu 
lar; Stockbridge Machine Co., Worcester, Mass., a shaper; U. S 
Electrical Tool Co., Cincinnati, Ohio, tool 
exrinders; T. A. Willson & Co., Reading, Penn., goggles for eye 


post and portable 


protection 
This concern also expects to have exhibits from Lea 
Courtenay Co., New York, N. Y., Oster Manufacturing 
Co.., Cleveland, Ohio, and the Williams Tool Co.., Erie, 
Penn., but these are not in evidence at this writing. 
Several other machine-tool builders are in the 
of Fred Ward & Sons, San Calif., among 


the following: 


space 
Francisco, 
others, 

The American Tool Works, Cincinnati, Ohio, with a planer, 
radial drills and two lathes, one with motor- 
geared head and the with a pulley and 
backing-off attachment; the Cincinnati Electrical Tool Co 
Cincinnati, Ohio, portable electrically driven tools and grind- 
Eberhardt, Newark, N. J., a 


a shaper, two 


driven other cone 


ers; Gould & triple bevel-gear 


gasher, a gear-hobbing machine and a shaper; E. Horton & 
Sons, Windsor Locks, Conn., chucks; International Acheson 
Graphite Co., Niagara Falls, N. Y., graphite products in a 
variety of forms; Mitts & Merrill, Saginaw, Mich., keyseater 


The Armstrong Brothers Tool Co., Chicago, Ill, has 
a very complete exhibit of tool holders of various kinds, 
and friction 
cutting-olf saws. It has a lathe of the 
Monarch Machine Co., Sidney, Ohio, for exhibiting the 
uses of different tools. 

The Shore Instrument & Manufacturing Co., New 
York, shows its pyroscope carburizer, enamelite paint 


wrenches, dogs, clamps, jacks, ratchets 


motor-driven 


a preparation used in local hardening—and a new form 
The latter does away with the rub- 
for lift 
The 


movement is much less than with the ball, and the hard 


of the s leroscope. 
ber bulb and ball and substitutes a handwheel 


ing the plunger which takes the place of the ball. 


ness is Indicated on a dial which can be easily read at will. 
A method of 
between 


material in’ vari- 
departments - is exhibited by the 
Automatic Transportation Co., Buffalo, N. Y. This con- 
sists of small motor trucks with storage batteries, which 


handling boxes and 


ous forms 


are becoming more and more common in the larger shops. 

The Sangamo Electrie Co., Springfield, IIL, shows a 
shop testing set consisting of a portable recording watt- 
either direct or alternating current. 
plugged Into the circuit of any motor of 


hour meter for 
This can be 
any machine and shows how much current is being used 
by that machine. 

The Century Electric Co., St. Mo., exhibits 
a large line of single-phase alternating-current motors 
These are 


Louis, 


for machine driving and similar purposes. 
constant-speed motors, but they also make a variable 


speed where necessity requires, 
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° 
Tin Powder Cups for 18-Lb. 
° ° 
British Shrapnel 
By J. Il. Moor 
tse 1, the ejector, and /) nm on ock, which is 
SY NOPSITS—The tin powder cup is an essential operated | our pins through the holes 4 ‘hese pins 
parl of the 18-lb. British sh rapnel. This article ome in contact wit 1 rubber stripper underneath the 
describes the process employed in making these press. which is of th sual ¢ The ee 
CUPS and shows the punches, dies and other fixtures shown in Fig. 3. A being the punch and # the drawit 
that are required, These ! eS es mplete the tan 
portion. 
In outlining the operations incident to the manufacture 
of the powder cups for 18-lb. British shrapnel, it might FORMING THE Tol 
not be amiss to mention at the start that the cup is placed The first operation « res a straight b 
in the receptacle near the bottom of the shrapnel shell and ne li las this is ( ay osition I have not 
that it contains the explesive. From the cup a copper istrated it 
tube is led through the center of the shell body until it The sece operation « ~ ! the ft are 
reaches the fuse socket, in which position it is id for \\ ho | ~ 1 re Ont ( er form 
the attachment of the timing fuse when the she s «lk ’ 2p ‘ oO in one ( , - 
sired for use. stripping attachment « C'. the orm 
As these shells were originally manufactured Kiig e and « ( The early 
land, the stock specified by the government Is English 7 iT operation is thie ) r ( hole to 
Fic. 1. Steps In THE Process or MAKING A Tin Powper Cup 
, 
> | oF, ENN () 
3 / MY pitti 
f a : VANE / — 
| J — 
~— 
NY A 
sad \ 
AAJ S 4 Lo 
Fig. 2. Borrom Diz Usep Fig. 3.) Punen Usep 1x — 
FoR Drawing THE Pow- Drawing Powni 
per-Cur Borrom Cur Borrom 
gage. This has caused an enormous amount of annoyance c 
and inconvenience, as it is very difficult to procure the | °y 
correct thickness in this country. The two thicknesses e735 
are; for the bottom portion, 0.022 in., and for the top. ~/ 8 = 
0.036 in. This tin must be heavily coated and of good = ’ 
drawing qualities; otherwise it would rupture and = lb ~~ c: 
good only as scrap. WwW 
DRAWING THE Cup BotTow Rig. d. Puncu anp Die ror WG. 3. FLANGING 
Powper-Cup Tor TooLs 
The bottom of the powder cup is completed in one 
operation, and the die-blanking and drawing in one stroke — take the copper tube, and this a n bei in exceedingly 
of the press. In Fig. 1, at )) can be seen the shape of th simple operation is not illustrated 
bottom after coming from the press. The bottom die for The fourth and last operation is that of making the 
this operation is shown in Fig. 2. Here C represents the small flange on top, and the dies shown in Fig. 5 will 
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learly illustrate this work, 1 being the upper form punch 
with the flange-forming punch inserted; 6, the lower die, 
and (. a hole of sufficient diameter to allow the forming 
of the flange. 

By referring to Fig. 1, we can 
A the blank for the top portion is repre 


follow the steps of the 


process, At 














) 
A Te 5 
! Lf RN _ES } 
4 X N 
= ers 
Fig. 6. ASSEMBLING Fig. %. ELrevVATION oF SOL- 
THE Tin Cup DERING MACHINE 


sented: B shows the blank after the forming operation, 
and (' represents the blank after being pierced and 
flanged. The finished bottom portion is shown at D, and 


FE represents the finished tin cup. 


ASSEMBLING THE Powber Cup 


The next step is that of assembling, and for this work, 
The tin 


Dowel 


a die similar to that shown in Fig. 6 Is used. 


cup is shown at A. These dies can be placed on 
presses or even on lever foot presses, as 
some manufacturers are doing. 

There is one remaining operation, 
that of soldering, and perhaps one of 
the easiest and quickest methods em 
This 


attached to a 


ploved is that shown in Fig. 7. 
soldering machine is 
beneh, heing driven by a rope From the 
There is a quick- 


the 


sheave pulley ct. 


action releasing attachment on 
handle B to permit of taking out and 
After being in- 


serted, the Cups revolve and the 


replacing the tin cups. 
oOper- 
ator merely holds his tron to the work 


as it turns around. Experiments are 
heme tried to make this soldering auto- 
matic, and perhaps before long this will 
be also accomplished, 

Soldering completes the cup with the 
exception of inspection, as the loading 
of these is done at the government 
the 


having nothing to do with this. 


arsenals, various manufacturers 


‘ 
A Time-Saving Blueprint Frame 
By F. A, 


Although electric blueprinting machines are now used 


FOSTER 


quite generally in large establishments, there are many 
shops and offices where the volume of blueprint work is 
not sufficiently large to warrant the expense of an 
electric outfit. 

The illustration shows how considerable time and labor 
were saved in one establishment by simplifving the hand- 
ling of the blueprint frame. The product of the shop 
called for a good many drawings of rather larger sizes, 
necessitating a large printing frame. Details were on 


much smaller sheets, several of which could be printed 
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at one time in the large frame—also a saving. The frame 
was designed to handle the work with as little waste of 
time and strength as possible. Mounted in the manner 
shown, a very strong frame may be used to support the 
heavy plate glass without adding to the exertions of the 
blueprint boy. 


The frame is mounted on horizontal trunnions A on 


the iron stand B, which swivels on the vertical axis (. 
The carriage can be run out of the window on the iron 
track D. The trunnions at the ends of the frame and 


the index wheel # enable the glass to be placed at right- 
angles to the sun’s rays after it has been run outside and 
swiveled to the proper position. The frame may then 
be locked in position by the pin F# which passes through 
the index wheel into the stand B. 

The back boards G are locked and unlocked by a single 
These 
cranks operate the racks J on the under side of the slid- 
On the sides of 


turn of the cranks // at each end of the frame. 


ing strips A’ by means of the pinions L. 
the sliding strips are the wedge-shaped castings M, the 
lower, or wedge, surfaces of which engage over the rolls 
NV, which are on the ends of the cross-bars O mounted 
on the back boards. Beneath the cross-bars are the flat, 
brass springs P?, which help to distribute an even pressure 
ever the glass. The wedge surfaces are shaped so that 
the rolls are held firmly in place on the cross-bars O 


?~ ae PINION 12 DIAM 
ufy o 





A 'Time-SAVING BLUEPRINT FRAME 


when the frame is locked and ready for the exposure 

The back boards are lifted out by cords suspended 
through pullevs overhead and hooking the 
eyes RP. They may be lifted entirely from the frame or 


may be raised at the front, leaving the other edge resting 


Into screw 


on the glass. 

The frame was made to run out of a south window onto 
sill, which was cut 
It was thus 
to get the 
frame at right-angles to the sun’s rays at all times. 

To guard against the wind lifting the frame from the 
rack, a guard rail just clearing the tops of the wheels 


an iron track flush with the window 
out to the the 
possible, by the horizontal and vertical axes, 


clear flanges of wheels. 


Was put on, 
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An Interesting Desigm of Lever tion or else to require somebody to take it up seriously 
I have frequently found that the failure of many kinds 


to lar \ 


he said 


rrac 


The small cast-iron lever illustrated in Fig. 1° has as ae 
; of wheels in different works has been due entirely 
side ribs and a solid web, a cross-section of the latter be- ; 
my.: ; of Knowledge on the part of the user as to the correct grit 
ing shown, This design was changed so that the lever ; _ 
and grade required for different purposes, Tt may 
> that the user ought to become acquainted with th 


ZK E 
SECTION X-X | 
: 
> ~~ 
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é \ 
FIG.2. THE CHANGED DESIGN } 
Design or Lever Wa 
— a 


would not be so heavy and yet remain strong enough to do . 
Fig. 2 \ st 
g. 2. ~) 


the work required, The new design is shown in 2 
This lever weighs one-third less than the one first made 


and is amply strong for all purposes . 


(F;RFORGE (i. LITT Tool FoR TESTING (iIRINDING WHEELS 
Maplewood, \lo. 
scale of the particular brand of wheel he is usin Proh. 
ably he does ado so, but when someone eles comes along 


Standardization of Grinding 
Wheels 


with a different brand of wheel, which is claimed to have 


peculiar advantages in one way or another, it is 
A number of articles relative to grinding wheels and important matter to be able to say that. the 

their use have recently appeared, but thi question ol hay list is the same as that of other makers. There is 
ing a uniform standard for tabulating the hardness. or ing to prevent all makers of grinding wheels from 
grade, of abrasive wheels appears either to escape atten ing their products the sane 
Abrasive I S R Q ) P-4 P () 0 N M \l I I Ix kK 
American it Q P ) N NI I hk J I 
Carborundur > I } ( ( i H I | j kK I \l N ‘) P Q I ~ 
Chicage I hl | ) ) '. C1 ( B2 BI B Al \ 
Cortland R Q I I kK 
Hamden I NI > I 
NMonarel } » 4 l 
Norton 5 | N I K 
Safety bD | N ) ( I x I 1} M \} \ \ H i ( 
Star Z ( I LD ( I WW 
wt ing { 2 | 1 
Vitrified F2 I | hy ( I 


LIST COMPARING THE GRADINGS OF ABRASIVE WHEELS 


noth 
rrad 
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The accompanying table gives some idea of the varying 
This table 


was compiled after a careful study of various catalogs, and 


methods of grading different makers’ wheels. 


while it may not be absolutely accurate, it has been found 
to solve a difficulty when it was necessary to compare dif- 
ferent makes. 

It should not be an impossible task for the leading mak- 
ers to come to some understanding as regards a recognized 
standard, and if necessary, the matter could easily be set- 
the leading The 
ultimate results would be beneficial to all concerned, as 
users would then be in a position to order any make of 


tled by one of engineering societies. 


wheel to the standard and be sure of getting somewhere 
near the degree of hardness required, It has been found, 
time after time, that many users will not try other makes 
of wheels solely because their men understood what grades 
of a certain kind are required for certain jobs; to change 
to a different make would entail too much experimenting 
to obtain the same knowledge of the new kind. 

At one large works it has been found advisable not to 
place all orders for wheels with one firm. This led 
to the grinding department often having to select from 
quantity of wheels in the stores the most suitable 
to find out 


tt big 


ones for particular jobs. To enable them 
fairly accurately how hard a wheel was, irrespective of 
its marking, a tool was made similar to that shown in the 
accompanying illustration, By means of this it was pos- 
sible to tell how a wheel compared with others. 

The base A is a 
brass casting with either three or four feet. This cast- 
ing carries a threaded bush B, which in turn carries the 


The bottom end of the 


Its action can easily be understood. 


central rod C and the spring D. 
rod has an inserted, hardened screw-driver point which 
can be replaced in case of wear. The top end is squared 
and fitted into the knob 2, When in use, the tool is placed 
on the side of the grinding wheel and the knob is depressed 
until its underface comes in contact with the top face of 
the bush B. This conipresses the spring and exerts pres- 
sure on the screw-driver point, which is in contact with 
the wheel. By giving the knob one or two turns backward 
observed if the point Is making 
The bush is adjusted until 


and forward, it can be 
any impression in the wheel. 
the pressure of the spring becomes strong enough for the 
point to show appreciable signs (by turning 
One or two turns are sulfi- 


as above 


described) of drilling a hole. 
cient to indicate whether or not the pressure is sufficient. 
Qn the side of the bush a flat is milled, which has gradu- 
ations stamped on it. By observing the position of the 
graduations in relation to the top face of the base, the 
telative degree of hardness of the wheel can be recorded, 
It was found that the store-keeper soon became quite 
for different pur- 


expert at selecting wheels from stock 


poses, irrespective of the grits and grades marked on 
them. 
W. H. Conran. 
Kobe, Japan. 
we 


Screw Holder 


The illustration shows a handy little tool for holding 
screws which are either too short to afford a good grip 
for the fingers or are to be inserted in places where there 
is not sufficient room for the hand. The body A is made 
of machine steel, and the enlarged part B is knurled. The 


plunger C is held up by the spring D. The other end of 
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the plunger has a flat spring-steel jaw / made of 4'5-in 
flat stock, as shown. 

When inserting a screw in the holder, the plunger ( 
ready 


, 


The dotted lines show the jaw E 


is pushed down. 
The plunger is then released and 


to receive the screw. 
the spring returns it to the operating position with the 





; 
| 
A 
N 
’ 


\ 


%, F 
“4, 


Screw Louver 

screw head under the opening /’, through which the screw- 
driver end enters the slot in the screw. When the screw 
is in place in the work, the plunger C is depressed and 
the screw released. 


J. J. SHANNON. 


Floren e, Mass, 


os 
J 
oe 


Sanitary Drinking Fountains 

Generally speaking there are two kinds of drinking 
fountains—the bowl-shaped, as shown in Fig. 1, and the 
In my opinion the bowl-shaped top is the 
The bowl acts as a tub where 


spout-shaped. 


most unsanitary. Wash 


anybody washes his mouth and the next person drinks 
This was proved the other day at a certain rail- 


the water. 





ww 


Fig. 1. DRINKING FOUNTAINS _ Fa, 2. 


SANITARY 
road shop where there were about 20 of the bowl-shaped 
fountains. The machine-shop foreman noticed a small 
piece of tobacco floating around in the bowl; it was car- 
ried up by the water, but always fell back. That was 
the last of the little bowls. The next day all the foun- 
tains were supplied with aluminum spouts, as shown in 
Fig. 2. 

WILLIAM SEELERT. 


Minneapolis, Minn. 
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omes more familiar with the machine, and with the 


Wanted, a Micrometer 


: om j ; natural ambition of a new man to hold his job, he might 
I, r. Terry, page 222, dis usses a micrometer adapted 


. : ven produce twelve arth es In a day | nder these con 
to measure Work while In motion. A too! designed Lol * ey 1) : . 
qaitions, shilting men would be a vain to the company, 


this purpose is shown in Fig. 1. . 
wed . instead of a loss, lo my mind there is not a works 
[he tool-stee] V-bloc k A Is hae hined W ith an opening } 4 “ | " 
a . manager in the country who has not had certain met 
of 90 deg. The micrometer head B is inserted through a 
In certain positions too long ior their own wood and 


hole accurately bored in the center of the block. | } 
ee on : that of the company. 
rhe method of reading this tool is based on the diagram 


am pan . : é Let it be understood that I do not desire or advocate 
shown in Fig. 2. The distance .1 is figured from a 45- 


ye the discharge of men who have grown old in the servic 
deg. angle, and the distance PB is found by subtracting the ;' 
nsal™ . ‘ ae ol a company, save in special cases, but there are suc! 
radius of the piece from the distance A. This gives a , #32 
, causes In a great many manufacturing plants. Che onl 
dimension from the apex of the V-block to the peripher ; : — 
: thing to do With such men it to discharge them, for the 
ol the STOCK calipered. : - 
sual criticise any new employees, |} ethods or machines. 
\ and are talebearers about the works and outside of it 
J a 
/ They are given to sneering at the suggestions and effort 
, Ol ounger and new men, and presume on tl fact tha 
‘ { ‘ thn have been long emploved Nothi it cischare 
< ol death cil rie il COMI ‘ 1 shri 


a The MAN 


IN A Ce hoove 





Fig. 2. _ enor s another cla of mel V lhose ong service ts 
A Micromerer ror Reapine Work Wine 1x Moriox _s nang ag ee ndividuals ar 
Wisely Kept in one positior ntil they vet to a vroove 
As it was not practicable to go to the expense of grad amd lack observation. Let me lustrate ‘Twenty odd 
uating to secure the special measurements Tor each size years ago a man made the dies, put in operation and 
measured, a table which would give the diameter calipered ran a forming press. As time went on more presses and 
from the reading on the micrometer was compiled, the men were added until there was a long line down the 
reading, of course, being reversed. Thus, for a 1-in. room in charge of the first operator, now the foreman. 
diameter, the reading was 0.7929 in., which corresponds The blanks for the forming presses were brought in 
to the distance B on the diagram, or 0.2071 in. for a l-in. hoxes from another room by a and truck, these boxes 
diameter, deducting from 1 in. Kor a ly, in. diameter, were pushed off at the right of each press and the press 
the reading was 0.8965 In., and so on. man bent down, took a handful of blanks, placed them 
As the distance B for a diameter of 47% in. is only 1.009 on the press table and then fed them into position. 
in., it can readily be seen that with a 1-in. micrometer \s one of the men was left-handed and had been in this 
or, at least, using the space that a 1-in. micrometer takes country only a year or two, he was called a foreigner, 
up in its graduation—one can caliper pieces up to 47% in, and his knowledge of English as well as his brain power 
In diameter. Was smal] Instead of asku yr that the box of blanks by 
EK. Marvin, put at his left, he would get off | tool and drag the 
Providence, R. I. box to where he could reach it with his left hand. This 
35 he had been doing for months and losir ow Tine 


° = . . ° ° hee ne 1CCUSS: ‘or hie rorenn 0 ro rs 0 
Advantages im Shifting It | ul ! wt lor th man t £0 away 101 
a@ couple oF Weeks, and a nan Trom another department 

Employees , 


During the past few months several articles have he had noticed the action of the left-handed man and 


was put in his position. Before noon of the first day 


discussed the cost of hiring and discharging help. These. — o1 inquiry, the reason was explained to him He then 


it seems to me, must be largely based on guesswork and directed the man who brought in the blanks to put them 
are not a thorough consideratiol of the subject It it the left of this op rator. See also that considerablk 


} } 


is usually assumed that discharging one man and hiring time was lost by the men bending down to vet a bunch 


another costs a certain amount: in other words, that of blanks, he got the superintendent to have tables put 
this shifting always results in a loss, \ moment's re up on The presses and th lola KS piled on these instead 
fection will convince anyone that this is far from a fact of being left in the boxes. The next day he got the 


Let us suppose that a man is running a machine and superintendent up in the room, and pointing to two men 


producing ten completed articles a day: he is discharged, o were lacing belts, said, “Mr. Superintendent. the 
and the man who takes his place turns out onl eight belts on these presses are all short and have to be crossed 
articles a day. Here is an evident loss, but it is quite This gives us lots of trouble and T want to take them off 
possible, in fact probable, that the new man will produce tonight and run them open. T can do this by simp! 


as many articles as did the first operator, when he |x crossing the belt on the jackshaft.” 
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When the regular foreman returned, he took one look 
at the benches, the open belts, and the left-handed man’s 
table and went immediately to the superintendent and 
said, “Look here, I expect you to discharge me and I 
think you should. T have been running that pressroom 
for years and know perfectly well that every time a blank 
is struck a saleable article is made, vet I have allowed 
time to be wasted by belt lacing and unnecessary move- 
ments merely because I did not think. I am ready to 


3° 
ae) 


The superintendent shook his head and answered, 
“It would be foolish for me to discharge you and this 
instance I know will be for my good, yours and the 
company’s. I shall, however, shift you to another position 
and hereafter will keep awake myself.” 

Men Wito Overrate THEMSELVES 
has its 


huge 


Here is another condition which I believe 


counterpart in many 
affair, began years ago by putting up one or two machines 


works: <A concern, now a 
a week, continuing until it was putting up many machines 
a day. This erecting was entirely piece-work and the 
department was always behind and being pressed for 
completed machines. Many young men were sent to the 
department to learn the work, but most of them were 
reported as unable to t the hang of it. In the early 
day of the machine’s life, owing to lack of experience, 
many of its parts came to the assembling room not qui 

perfect, needing a touch of a file here or a little retap- 


ping there. As time went on and experience Was gained, 


these troubles ceased, vet the supposed lithe ulty of erect 
ing and breakine in men for the work continued until 
the department hecame a sort of holy of holies. One 


lay a ore presentative of the erecting room informed the 


superintendent th the department did not consider 


that the price paid for erecting was sufficient. The men 
thought that the mac hining of the various parts Was how 
little, that the 


So the men would 


whole 


so refined, costing ver SUCCESS 
of the machine hung on its erection. 
only do the work after the following Monday at twice 
the present price paid per machine, 

The superintendent pointed out that he had no authority 
would be a month 


ry 
Phe 


resentative would not agree to wait a month, and final- 


to vrant such an advance and that it 


hefore a directors’ meeting would take place. rep- 


ly a ten-days’ truce was arranged. The superintendent 


and his assistants vot tovether, talked over the matter, 


and determined to see for themselves just where the 


ereat skill and training came in. Parts of the machine 
were sent to an experimental room and in four days it 
Wis that there the 
assembling, in fact it could be done in less than half the 
A large number 
the 


discovered Wis ho vreat knack in 
time that had been allowed for the work. 
of parts were sent to a neighboring town, one of 
assistants went there, hired new help and was turning 
less than a The 


the representative of the erecting 


out satisfactory machines in week. 
superintendent called 
room and told him that the bubble had burst; not only 
would they not pay the advance asked for but, in the 
present prices. A 


future, would only pay one-half the 
few of the left. but 
It is worthy of note that they now make just as much 


as at first, which means that they put 


erectors soon returned to work. 


money per week 


up just twice as many machines. 


W. Dd. 


FORBES. 


New Conn. 


London, 
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Factors in Hardening Drop- 
Hammer Dies 


In response to 8. J. Barnes’ request on page 244, I will 
give my experience in hardening drop-hammer dies in the 
hope that it may be of some benefit to him and others. 

In my opinion, a tool-steel block (Mr. Barnes does not 
mention content) 2x4x6 in. is entirely too 
large to be heated properly in cyanide. A pier e of stee] 
of that size should be heated slowly so that the interior 


the carbon 


will be heated evenly, otherwise stresses will be set up 
which will result in cracking or warping. Heating slowly 
in cyanide would tend to carbonize the surface. 
Hieh-carbon steel 
lower-carbon steel; therefore, in this case there is a tend- 


in cooling contracts more than a 
ency for the carbonized surface to erack, or check, while 
ihe interior js In wood condition. High-carbon steel 
usually requires a lower heat to harden than a low-carbon 
steel. 

If the steel is hardened at the heat required for the 
carbonized surface, the interior will be soft, as it has not 
heen hot enough to harden, and it will sink under the 
hlows of the hammer. If the heat 


allow the center to harden, the higher-carbon surface wil! 


is raised enough to 


he too hot, the grain will be coarse, and the surface will 
check easily. 

As some of Mr. Barnes’ dies have sunk, he has not had 
Ile either has taken them from 
the fire too sooun—before they were heated through— 0 
he has probably brought them to too low a temperature 


he interior hot enough. 


throughout. 

The center cools slowly while the surface is hardening. 
and if the steel is just hot enough for a small piece to 
harden properly, the center in a large piece will hav 
cooled below the hardening, or critical, point when the 
venching action reaches it. The result will be a semi 
hard or annealed condition of the interior, while the sur- 
face will be hard. All drop-hammer dies should therefor 
be heated a little higher than the critical temperature in 
order that they will harden sufficiently deep to stan: 
repeated shocks. 


Mr. 


rine solution. 


sott instead of a 


The action will not be so severe, and it 


pure water 


Barnes should try ] 
will harden any good steel. 

A coating of boracic aeid will keep the surface from 
packed 1 
urnt leather, Old 
should be used, as new bone contains too much phos 
phorus, which will make the steel brittle. 


Watrer B. 


scaling or decarbonizing: or the die ean be 


charcoal or old burnt hone. bone 


CRANS. 
Binghamton, N. Y. 


Fe) 
A Lining Pencil 
Referring to the article under the above title on page 


will S. 
cost of the machine for sharpening the double pencil 


208, Hurley please give the name, maker and 
as (so accurately) shown in the illustration, and also 
the time necessary to sharpen a double pencil satisfac- 
torily? With these T can money 
I am losing by drawing double lines with a single pencil 


figure out how much 


and square, 
KE. A. Dixte. 


New York, N. Y. 
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A Simple but Convenient Drill 
Stand 


The illustration shows a drill stand or rack in 
the shop of the Dixon Machine Works, Los Angeles, Calif. 
The rack is mounted on a stand so it can be 


use In 


any machine. The size numbers are cut from one of the 
AMERICAN MACHINIST decimal-equivalent 


show through the round openings in the strips at the top. 


and 


charts 








DriLL STAND 


A SIMPLI 


some of the drill spaces, 
between the dividing strips, that 
drills of that size in stock and save all hunting for them. 
When these sizes are purchased, the blocks are removed, 
while if a drill is broken and not replaced at once, the 
block tells the story. 

As will be seen, the large drill stand is a double-decked 
affair. the larger drills being in the back laver 


The wooden blo« ks shown Ih 


indicate there are no 


3° 


Hot and Cold Riveting for 
Automobile Frames 


In reply to an inquiry on the above subject, the follow- 
ing practices from makers of frames are quoted: 

The Detroit Detroit, Mich., 
that there is no particular preference, either for hot or 


Pressed Stee! ( - SaVvs 


cold riveting. One makes as good a job as the other, and 
the stvle used is simply a matter of convenience In assem- 
bling. On the cold 
riveting is generally used, and on other parts, hot riveting, 
The ordinar’ 


accessible parts of a frame, 


more 


as this is done with a pneumatic hammer 


sizes of rivets used in automobile framework are ~, and 
used on truck work. 


Manufacturing 


very 


30 in. the 3Q-in. size being general! 


In regard to sizes of rivets, the Parish 
Co., Reading, *, 3 


Penn., uses jy. 34, 7@. Yo, and rarel\ 


56 inch. 
The 


Penn.., 


Driggs-Seabury Ordnance Sharon. 
hot riveting on automobile and motor-truck 
The re: this is that the rivet is 


applied hot, it fills the hole completely, the natura] 


( ‘orporat On, 
uses 


frames. ison for when 


and 


contraction of the metal in the rivet itself draws the plates 


closer togethe roi cooling. This cannot be accomplished 


in cold riveting: in fact. when a rivet is tapped or ham 


mered after it is cooled, the tendeney is for it to loosen. 


As to size of rivets, 
to 34 in., and for motor-truck frames, from 3% to 


the size for touring-car work ranges 
from , 


1% inch. 


moved hear 
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Smooth-Bores and Rifled 
Cannon 


There were some very striking developments in the mat 
ter of large guns between 1876 and the present. This 
is particularly the case if we compare the 20-in. smoot 


exhibited in 1876. with a modern arm 


For 


use at the present time, it must be re membered 


bore Rodman gun, 


of similar tvpe. while there are no 20-in. guns i 


that this 


was a smooth-bore and that if iad a velocity ofl onl 
L586 It. per second The tota ene ol the bore Wis 
but 20 ft. 3 in.. Which, coupled with the fact that it had 


effectua jwooting a 


115,100 


Yin) lh ol 


no rifling fTooves, 


curately at long range. The gun itself weighed 


lb., the projectile 1080 |b.. and it was fired by 


Although a 20-in. eu 
photograph obtainable was of a 


powder. wis exhibited. the ol 


l5-in., as shown. The 
general appearance, however, is the same 
LOADER 


EARLY BrReecu 


Then 
total weight of 84,280 Ib., shooting a 
charge of 120 lb. This had 
the lenevth of the bore was 16 ft.. 
than the 


! ifle, 


HO0 lh. 


there was the 12-in. breech-loadin with a 


projec til 


with a powder seven riflin 


considerably 


STOOVES ° 


longer in proportion to caliber Rodman gun 


In contrast to tl Krupp with a 


bore of 14 In. 


The outside diametet 


1s Was the huge run, 
over 21 ft. long in the bore 


It... thre leneth %6 a 


and a barre 
and 


this had 


Was 5 


the weight 12.676 I} Instead ol rTrTooves, 
ths of a revolution in 
the length of the gun. being a trifk 12-in 


Its 1125 


lb., and the charge varied from 275 to 500 Ib. of powder 


Sv grooves, which made three-eig! 


f] than the 


aster 


projec tile weighed 


gun previously mentioned. 


This gave a velocity of 1591 ft. per sec., and insured thy 


penetration of the 12-in. plate at two miles 


THE PRESENT-Day GuNs 

The later development. as shown by the modern guns, 
includes the disappeari yr carriage, which has hecome 1 
standard in this country, and the eve-cun type, which 
has plaved such havoe against fe fication in the Euro 
pean war. 

While lew details have heen 1) ) shed eoncerning th 
ereat guns of anv of the armies nov action, a little in 
teresting information Is avallabl is only 11 ft 


The ti 
the handle for opening the breech turns through 135 
1100 Ih.. at 


one consisting 


though the breech welghs ove! 


of the gun itself and the other of the 


and 


deg.. 
easily handled. s moved in units, 


ree oil « vlinders, a ttt 


earriage, slide, ete. Judging from other guns of similar 
size, the total weight is probab 1) tons: the weight o 
the shell, 750 Ib.. and the maximum range, 6 miles 

Even less details are av: ible concert he 11 
French Slieze gulls, thr iit how! rent mount l on 
concrete foundation. Presumably. the main features are 
similar to those already mentioned 

Both the coast defense and Wal guns are imilar in 
manv details. In the mer, the ( s taken care o 
by the eylinder in the car age, Wl h allows the run 
come back, or disappear, both for sa and reloadit 
In the naval gun, the recoil evlinders are directly beneat 


No wet 


al gr 


the back end of the gun, as shown urate detai's 


of either the coast defense or the 1 ins are availabl 
} this time 


for publication at 
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World Economics and Foreign 
Trade 


The article by Mr. Schmidt, on page 603, deserves care 
ful reading by the executives of machinery-building 
plants that either are or hope to be engaged in foreign 
trade. Ina frank fashion the author points out the spe 
cial hazard that accompanies American. specializatio 
namely, the danger of a temporary com ete collaps ol thr 
demand for a special product. He then offsets this pe 
culiar hazard by showing the stabilizing effect of for 
elen trade. 

From these facts, he argues for the establishment of 


a department of economics in every) machinery-build 


Ing plant that is doing an export business. He shows 
how such a department cil aid, nfluence and promote 
sales and help in the establishment of business policies. 


some detail, he indicates how such a department should bi 
organized, the kind of information that it should collect. 
and the use it might make of the facts gleaned. 


By way of emphasizing his suggestion, he points out 
to us that many German machinerv-building plants 

ready have a department of economics under the charg 
of a trained department head and that these are of tre 
roreign trade. Wi 


have all been amazed at the rapidity with which German 


mendous assistance in furthering 
exports ol metal-working machines have jumped, It 
possible that this practical application of the science o 
economics has had a greater influence in this advance 
than Is imagined. 

To show the possibilities of such a department, thes 
two questions are in order: What manufacturing pol 
would an American builder of engine or turret lathes 


hnlormatiol 


have followed ie ae recelver r 
pointing out the possibility of the present Kuropean wat 


] 


S1X months before if broke out? What policy should a 


machine-tool builder follow today in the face of reliabl 
information as to amount of machinery that has been «ck 
stroyed in Kastern France, Belgium and Poland 7 Wi 
can imagine that the policy adopted in each case might 
rush production to build up a stock to meet the coming 
demand. 

So far as we know, there is no American builder o 
metal-working machinery who has such a department o 
economics. Is it not worth while to consider its possi 


bilities ? 


Two Partners--Workman and 
Machine 


There is a point about the machine-rate plan of cost 
keeping which is much in its favor; not a fine point of a 
counting or shop efficiency or other involved conceptior 
but just plain “horse sense.” 

Briefly reviewed, the usua: machine-rate plan of cost 
keeping provides that each machine be given an hour! 


rate, which includes its pro rata share of all expense a 


MT MMMM nL 
fendant upon the manutacture o warts D I yeepr thr 
Ost ( the material ron ‘ 1 the 
vages of the operator | { the build 

! machi | airs a ! tik Ost 0 
eal ent, power, st . 1 to tl 
limit o ith eof t i { t bh Vices 
The cost of the 1) (« youe 
} ) Tie ost oOo 1 } its 0) Tie } 

es time sometinn | i l I ye 
Ol ace on the floo It ts real ev to ‘ 
lia tain a place to won l tl | | facilities t 

with 
s rate is apt to be p ta bit 
to ned that it t if oO the wo 
It does not take 1 ve e to fi 
{ r fitiol and \ el 1 bhai ‘ il nO 
hal doz sutoma { ost the w 
! = time looks small . ‘an | the ma ( \ 
Y DOT yn niavy we 1 tiv S20 p ada 
| eC Wworkinalis Wa ie 1 ‘ ets of tf 
oss profits of the concer st | that not 
ew are oft the opinion that ‘ vr roportio 
small Perhaps the it it cost to pi 
de them wit vi they n { el aggrieved: and 
that is the m wre ma 
Consider thy ise Of a Mae t (\ er hou 
running a turret lathe ai i fittu 1 tye 
ows is sold by the house at $2.25. Th two 
hours, se e vets SU ar - rhiate i worth 
rhout JO <0 It lor ie thy et it OD ' 
compared witli ~ SU il 1 i ] t ma bith 
is { were ’ ( Vl tive il | 
eV OWeVE 1 it T st) 
t nie ad that ‘ se nett ‘ mm. S thenta 
i? thnce n t in qu ti tT gary ar lit tn Dose ti) 
{ that, consider the amount « mone Invested 
the business anc the the emplover wa ot bem 
vreedy after all 
ne went turther and co ( hin | the tha 
( artners in an enterprise | produce oods, and 
: thought the same way, ther un strong proba nt 
that the output ¢ ‘ nia ! vould grow bi el 
d more profitable 
Putting the Inside on the 
Outside 
\s fashio abi ie sig builders are 
liternatle roduell hac it side out tha 
\\ S14 0 I rst. tiv > j I TOs ta pla 
exterior W h ond j j ttl wssiblie What na 
e found inside, then everythu rea out like a rash 
ind we ive a machi bristl th wart-like pro 
ceranees 
Cannot a middle course be taken once for all and cle 
~ nil be based on service ft a machine neve required 
qyustment o1 repairs, there wi " 0 CuSO! 
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might not indulge in vagaries that 


But machines will wear out? and occa- 


the designer any 
he might wish. 
sionally some one drops a bolt in the gears and things 
break. Then there is profanity if the designer has not 
made things get-at-able. 

We remember nearly destroying a second-hand miller 
once because the outside did not give promise of the 


inside. It was necessary to take the machine to pieces 


as much as possible to lighten it, so that it could be 
moved with the means at hand. The card of instruc- 
tion, which showed how the key that holds the face 


gear to the spindle might be loosened and the spindle 
driven out, had been lost, and no one present was familiar 
with the fact that a certain long-shanked wrench which 


had 


it. Fortunately, someone who had 


loosen 


the 


been mislaid years before was intended to 


seen one of 
machines apart came along just in time to prevent actual 
damage, otherwise, it that the men who were 


told to vet the spindle out would have obeved orders. 


is certain 


Such a situation, where no one can tell by observation 
We would not, how- 
should be 


what is inside, ought not to exist. 
limit the term 
sullic lent if access were provided through doors or sizable 


ever, too greatly inside. It 
which enabled the operation of all parts and 
their adjustments to be These should 
moreover be so designed that their function and method 


openings, 


observed. parts 


of adjustment and removal would be evident to any 
man who was possessed of mechanical ideas. 
This would not in any handicap designers. There 


combinations 


new mechanically except new 


If the machine contains 


is nothing 
of old and simple devices. 
these new combinations, the place to protect them Is in 
the patent office, not behind walls of cast iron. 

Design of this kind would be a help rather than a 
It should particularly be in- 
to lift the machine 

There should be 


hindrance in the shop, 
sisted that is 
from its foundation to strip it clean. 
no necessity for taking off large parts that small parts 
might be reached. The building units and 
bolting them to the frame of the machine after they 
the bench is good in all respects, pro- 


not be 


must necessary 


fashion of 


are assembled at 
vided it does not involve crawling into inaccessible places 
and doing work by feeling rather than by sight. In 
other words, if it appears that a unit 
by taking out half a dozen bolts, it should prove to 


can be removed 


There is nothing 
take out the obvious bolts and scTeWs and then have the 


he so, more exasperating than to 
thing refuse to come apart. 


g* 


we 


How New Industries Affects 
Many Others 


If anyone doubts the far-reaching effect of a new in- 
dustry, he has but to follow it for even a little way in 
any direction to be convinced. 

The automobile industry is one of the most striking 
examples. Beginning with the manufacture, which has 
developed into easily the largest single-machine industry, 
we also have the multitude of accessories which are entire 
ly outside of machine work, such as tires and tops. All 
of these have meant the use of additional machines, such 
as boring mills for making tire molds, presses for making 
top bows, and the like. 

Leaving the making of cars and ACCESSOTIES, we can turn 
to the shops and to the many men who find constant 
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employment in making repairs. These shops again re- 
quire machines and tools to use in their work, and they 
constitute a large portion of the market for the lighter 
machine tools. 

Here, again, we have some interesting facts as to the 
kinds of machines used. The automobile factory has 
made a market for many highly specialized automatic 
or semi-automatic In fact, many new ma- 
chines have been developed especially for this trade. On 


machines. 


the other hand, the repair shops make a field for the 
plainer types of machines, such as the lathe, the miller 
and the drilling machine, thus taking the place of the 
field which largely disappeared when the automobile shops 
began manufacturing on a large scale. 

The third feature to be considered is the effect of 
motor transportation on the receipt and delivery of raw 
materials and finished products, as well as in the transac- 
tion of business, both as to securing orders and looking 
after them. Recently, we have observed the effect of the 
newly arrived “jitney” bus, or auto, in the transportation 
of men to and from their work. 

As with all new industries, it has wrought great changes 
in many lines. Those have declined 
because of the changed methods of transportation at- 
tribute all the evils of the times to the automobile. Others 
see in it the backbone of their business, and can argue 
but whatever 


whose businesses 


just as earnestly regarding its benefits; 
wav we look at it, there is food for careful thought. 
Still another effect have resulted from the 


widespread use of the automobile, particularly of the 


seems to 


pleasure car, that is, the increasing knowledge of mechan- 
ics by men who formerly prided themselves on knowing 
nothing about them. For many a merchant prince who 
would scorn to soil his hands in touching an elevator or 
a steam engine takes pride in grimy hands and bedrag- 
gled clothes, if he succeeds in coaxing a wayward motor 
to move with the desired regularity. Incidently, this 
change in attitude gives him a higher regard for the 
mechanic who can do these things better than he can. 


If one wishes a shining example of about the worst pos 
sible arrangement for machine shops, he has only to visit 
the New Orleans naval station, which has recently been 
reopened. With ample ground, a good-sized floating dry- 
dock, and with well built and well equipped machine shops, 
it is laid out so as to make economical work an impossi- 
bility. 

The different divisions have their own shops, duplicat- 
ing machine, forge and even foundry equipment to some 
extent and in widely scattered buildings. Each of these 
is a considerable distance from tlre general stores build- 
ing, making the cost of handling materials absurdly high. 

This yard, it will be remembered, was closed by Secre- 
tary of the Navy Mever, for several very good reasons. 
Instead of being on the gulf, as popularly supposed, it is 
nearly 100 miles up the Mississippi River, a very crooked 
stream and one fairly heavy with commercial traffic. Then 
too, it is not considered good policy to give men who have 
heen in tropical waters shore leave in a climate not far 
different. 

While, unfortunately, the arrangement of the shops 
are no worse than obtains in some other places, it seems 
a useless waste to multiply the disadvantages of such a 
layout by opening another yard for no apparent reason 
unless it be for political purposes. 
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Automatic Drill-Flute Miller 


The machine shown, designed for fluting twist drills 
14 in. diameter and smaller, is fully automatic for both 
forward and return movements of the carriage, as well as 
indexing between the two flutes of the drill. The angle 
is constant between the cutter spindle and line of carriage 
travel, a special device providing increase of lead and 
thereby changing the angle of the cutting lip of the drill. 

The feed is driven through spur, bevel and worm gear- 
ing from the cutter spindle to the cross-shaft, which car- 
ries a crankwheel and gives movement to the carriage 
through an L-shaped arm. <A simple process of fluting 
the surfaces in contact prevents slipping where the link 
from the upper end of this arm attaches to the carriage, 
the same method being used to attach the crankpin, which 

















AvuTroMATiIC DriLtu-FLUTE MILLER 


is adjustable for different lengths of travel for the car 
riage. The carriage travels on a frame arranged to swing 
on the bushings which form the bearings for the crank- 
wheel shaft, the front end of this frame carrving the bush- 
ing through which the drill is milled. 

The method of obtaining the spiral and the increase 
twist is shown. The drill, or work, spindle is spur-geared 
to a shaft carrying a pinion in with a 
gear mounted on the side of the This 
is revolved by a slotted arm which gets its motion, 


bevel mesh hevel 


carriage. bevel 
gear 
as the carriage moves forward, by contact with a small 
roller adjustably attached to the frame of the machine. 


The ratio of the gears is su h that a movement of 45 ir 


of the slotted arm will give 114 revolutions of the drill 
spindle, this being a sufficient amount to give 
to the drill. This is accomplished by setting the pin 
which carries the height that 
will make the necessary swing from its vertical position 
during the time the drill is fluted. As the pin 


travels in a horizontal direction relative to the center of 


the spiral 


roller at such a the arm 


being 


the bevel gear, the speed of revolution of this gear will be 


constantly decreased, thus giving the increase in length of 


} 1} 


the spiral to the flute of the dri 


DUVUUNAUOELLASVUENNAEYAAUENAAEAIUAUUENA AEN LANUEEU ETO OONA NR UNEARTH 


The upper end of the swinging arm carries a short shaft, 
rectangular button and on the 
that 


evliven a 


on one end of which is a 


other end a disk with four pins so arranged each 


time the carriage returns this button is quarte! 


turn by a latch in the top of the carriage and presents 
first a side and then an end to a block on the bevel gear. 
is arranged to stop 


and the button picks it up on its 


Chis veat at a certain position as the 


carriage comes back 


position between the 


forward movement, the difference 


contact of the side or end of the button being equal to 


one-half a revolution of the drill spindle. 
A special form of guard and an oil spout allow the 


cutter to be flooded with oil or compound and carry all 
the chips to a strainer in the oil tar The machines are 
designed to set In a row on a bench with a long trough to 
a supply tank where the pump is located. 

The 


has a productive capacity of 30° drills 


machine is designed to use a high-speed cutter and 
hour of the 


five different 


per 
eviving a ranve ol 
smatler drills. It is a recent product of the 
Greentield, Mass. 


I4-in. size, change gears 


feeds for 


Bi kford Man hine [-.. 


Flange-Facing Machine 


The machine shown was designed for facing the flanged 
ends of large pipes, and consists essentially of three parts ; 





a threaded headstock carrving a rotating facing head, 
a vise, or rest, for holding the pipe to be faced, and a 
had for supporting the parts. 
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FACING 


FLANGI 


adstock is similar in design to an engine-lathe 


The 
headstock and has a cone pulley 
Mounted on the front end of the spindle ts 


and back gears for driving 
the spindle. 
a large faceplate having a slideway and a tool-slide which 
has an automatic feed from the ye ripherv of the faceplate 
The feed is obtained by means of a shaft 


to the center. 
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extending through the hollow spindle. This shaft is driven 
from the rear end of the spindle by differential gearing 
and in turn drives through bevel gears the fed screw 
which operates the tool-slide. A clutch is provided for 
the The spindle is provided with 

adjustable adjustable 


disengaging feed. 


bronze-bushed bearings and an 
thrust bearing. 

The device for holding the pipe consists of a carriage 
mounted on the bed. It has an adjustment to and from 
the facing head by 
and a pair of vise jaws resembling a lathe steadyrest, 


but made in halves and operated by a right- and left-hand 


means of a crank handle and screw, 


screw to facilitate the rapid chucking and removal of pipe. 
are fitted with four lesser radial 


The rests, or j 


jaws 


Vise jaws, 
having an adjustment for varying diameters of 


flanges. A swing locking bolt is provided at the top for 


clamping the rests. 

The machine can be equipped with a small crane, as 
shown, for supporting the outer end of the pipe. It is 
built in two sizes, one having a capacity up to 24 In. and 


having to 38 in. The 


a larger machine a capacity up 
machines have five or six changes of speed of sutlicient 
They are re 


Machine Co.. 


Variation to cover the entire range of work. 
products of the Detrick & Ilarvey 


Ma. 


cent 
Baltimore, 


Large Rotary Cutting-Off 
Machine 


The firm of Charles Taylor, Lid... Birmingham, Eng 
land, has recently completed a new and larger cutting-olf 
machine which will handle S-in. bars. Bars of 6° 4-1n. 


nickel stee! have heen cut, rn luding all handling, ata rate 


of 10 pieces per hour. It has also cut S-in. mild steel in 


2 15 sec. and 6-1n. mild steel in | min. 5 see. 


Diih 
shows all the operat 


The reneral View oivebl in Fig 


ing handles, while Fie. 2 illustrates the machine with the 


ceutter-head guard, bar support, ete., remove d, showing the 


three cutters and the automatic trip. The spindle has an 
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814-in. hole and is driven by a single pulley and gearing, 
giving six speeds. Three of these speeds are obtained 
from slidinig gears, which are doubled by back-gears, con- 
trolled by a friction clutch. The speed is initially set ac- 
cording to size and material to be cut. Then, when the 
tools are half-way through the bar, as shown by the size 
indicator, the speed is usually increased by means of the 
friction clutch. The power is transmitted from the lower 
driving shaft by means of a large gear keyed directly on 
the cast-iron spindle and close to the cutterhead. The 
headstock bearings are of cast iron, split. 

The head has three inter-connected cutter slides fed by 
balance themselves auto- 
The cutters are 14 in. 


The cutters when set 


matically and equalize the work. 


screws, 


long by » in. thick and 2 in. wide. The first one is of 
\V-form at the eutting end, and the others are square- 
nosed, one being widened at the cutting end. The V-tool 
splits both of the later cuts. The design is intended to 
insure that the three cutters take out equally-resisting 
cuts. The feed is obtained by means of epicyclie gear and 
gear box. 

A pawl on the cutter head, operated by a stop bloek ov 
one slide, trips the feed at any predetermined point, but 
clamps before the cutters meet at the center. 

To insure equal work at each of the three cutters on 
round bars, the feed-screw bearings are on slides on the 
face of the cutter head, the lower ends being connected to 
a floating ring. Thus, all three cutter-slides, feed screws 
and bearings can move as a whole relative to the center 
The wormwheels slide across the face of 


The floating ring is locked for other 


of the spindle. 

their driving worms. 

than round bars. 
The bar is held in a self-centering vise, rollers, adjust 


able to suit from 8- to 24%-in. bars, being used for sup 
port, and the work is fed through the vise after each cut 


The 


end to be cut off is supported by a half-pipe secured at the 


by a handle fixed on the spindle of the lower roller. 


back of the machine and projecting from it the full length 


of the spindle. This is used for stock of 5 in. in diam 


eter or smaller. Suitable stops are provided, being raised 
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and lowered by a lever on the side of the machine. <A has a daylight of 84 in. and a pressing surface 34x36 
set of retaining rings to screw into the spindle prevents in. The movement of the platen is 36 in, The T-slots 


I 


cuttings escaping that way. The machines require from for attaching the dies are provided in both pressur 

6 to 15 hp., according to the work being done. platen and pressure bed. It is a recent development of 
A gear pump driven from the headstock pulley shaft the Hydraulic Press Manufacturing Co., Mount Gilead, 

supplies the coolant. The center height of the spindle is Ohio, 

2 ft. 6 in.; the overall height of the machine, 4 ft. 114 

in., and the floor space occupied, about 4 ft. 8 in. by 7 ft. 


the weight being about 8625 Ib. Tapping Attachment 
































* The tapping attachment shown was designed to b 
Hydraulic Shell Press used in the various types o| 
machines and may be oper- 
The press show! represents a line designed tor billet ated either vertically or hor: 
piercing operations, It is of the four-rod inverted cyl- onta 
inder type. The floating action of thi 
The movable platen is cuided in its travel by four chur collet, combined wit! 
bushed bearings working on the strain rods. These the wt that the holes at 
guides limit the platen in its upward and downward alwavs in line, is caleulated t 
movement by coming 1D eliminate lap breakage ate 
7 contact with collars secure a fine finished threa 
forged ol thr strain wit - made of alu 
rods. This press has a iInun wearll int 
main pressure-ram 2S in. are ston ardened tthe 
in diameter. On either vroul e mechanism 
side of the main. cylin sO at ( it the driv 
der is a cylinder in hot vr nd retur 
which works a 4-1n. ram. posit malanced 
These rams are for the hi ecuse Is rea 
purpose of moving the ly remove ermitting access 
platen down to the work to e We parts Ih 
qui ‘ly. This movement Cust ( ed with rea 
of the platen allows the ny Tit ttachment thereby 
main cylinder to be filled reCOMK ractically self-lubi 
with water from a surge cating 
tank. When the plate This attachment represent 
reaches the work — the ‘sppixa ATTACHMENT 1 recent development of F. 
pressure . ngtantly a} Wiard, Detroit, Mich. 
plied 1) a movement ¢ 
the operating valve lever 
which admits the wate) Brazed Stellite Cutter and 
to the main cylinder re 7 a 
WALOLC! 1 





from the pressure line 














Another cylinder its | form of tool holder shown in the lustratiol 
placed on top of 1 quires little explanation. 
main cylinder. An &S-1In. The insert is made of stellite an razed to t 
ram working in this « older, which is made of machinery ste t will be note 
inder returns the plate t the insert is backed-up on three sides, thereby having 
IlypDRAULIC SHELL Press after the pressing opera almost perfect anchorage. The | of a suttable hold 
tion has been completed 
Suflicient pressure is obtained from this return ram t ar 
strip the shell from the plunger. ‘The stripping of 1 ‘ ng 3 
shell from the plunger completes the pressing ope! p 7 
tion. P b meaneenn . ’ 
The die used for the billet mercing operation is in ti errertsaal itt ran 
shape of a hollow evlinder with a closed bottom. ¥ mn 
is attached to the press bed by means Ol T-slots. The 
plunger attached to the movable platen is forced into 
the die containing the billet. This forces the steel o 
which the billet is composed to flow upward betwee RAZED STELLITE Currer AnD Hop 


the plunger and the wall of the die. One-half th: 

difference between the outside diameter of the plunger’ to protect stellite tools on account of their brittlenes 

and the inside diameter of the die is equal to the thick- limited the application of this new cutting alloy for vari 

ness of the wall of the shell. ous classes of hard work. The brazed form of tool and 
This press is of steel construction throughout. It holder overcomes this limitation, although it was only 
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recently that an effective flux for brazing stellite was 
found. 

This form of holder has been developed by the Ready 
Tool Co., Bridgeport, Conn. It is.made in a variety of 


SIZCs. 


Valve Tools 


The Hydraulic Press Manufacturing Co.. Mount 
Gilead, Ohio, has developed a line oc: valve-repair tools in 


a wide range of sizes for all classes of work. At the left 


=> 


VALVE 














TOOLS 


in the illustration is shown a valve-seat recutting tool. 
This tool is simple and needs no description ; neither does 
the tool shown at the right, which is for removing valve 
seats. 


a 


Special Spot-Welding Machine 
The machine shown was built by the Toledo Electric 
Welder Co., Cincinnati, Ohio, to do some special heavy 


spot welding. 

















SPECIAL Spot-WELDING MACHIN} 


The to be handled 


easily, so it Is hecessary to make the required welds with- 


parts to he welded are too heavy 
out changing the position of the work after it has been set 
in place. For this purpose the upper die-point has been 
mounted so that it may be swung around to contact with 


the work in three different places, the under dies being 
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placed accordingly. All the welds are made within a ra- 
dius of + in. The welds are made one at a time until 
three successive welds have been made, when the work is 
removed and another put in place. This is then welded 
in the same manner, only in a reverse order. 

The machine was designed for welding ;,-in. stock onto 
Ps-in. stock and welds parts which were formerly riveted. 
The actual time taken to make the three welds, including 
the shifting of the die-point, is 12 sec. The time former- 
ly taken to rivet this work, including drilling, reaming, 
countersinking and setting the rivets, was from 10 to 12 


min. The machine weighs 2670 Ib. 


"=. 


R 


Oxyacetylene Welding Outfit 


The oxyacetylene welding outfit shown was designed 
for the average machine-shop welding work. 
It will be seen from Fig. 1 that a steel case is provided 


class of 

















Fig. 1. OXYACETYLENE WELDING OUTFIT 





bhebea 


fin, 











ASSEMBLED OXYACETYLENE WELDING 


EQuIPMENT 


Fria. 2. 


packed conveniently the various 
These include a welding 


in which there can be 


elements of a welding outfit. 
torch with seven interchangeable tips for any thickness 
of material, the necessary hose connections and acetylene 


and oxygen regulators with high- and low-pressure gages. 
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In Fig. 2 is shown the special form of acetylene cylin- 
der made by the builders of this outtit—The Searchlight 
Co., Chicago, Ll. 


Expansion Shell Reamer 


The illustration shows an adjustable reamer manufac- 
tured by the Ohio Reamer Co., Cleveland, Ohio. The 
reamer shown in the cut expands most at the cutting end 
and thereby eliminates the necessity for grinding after 


each adjustment. 














Can deak Rotten dad 











EXPANSION SHELL REAMER 

The adjusting mechanism consists of a cone with un- 
dereut threads. This mechanism locks the reamer, and 
no screws, clamps, etc., need by tightened after adjust- 
ment, with the risk that the determined adjustment may 
again be destroved. Adjusting can be effected without 
removing the tool from the machine. 


‘3 


Shop Transfer Truck 


The illustration shows the latest addition to the line o 
shop transfer trucks made by the George P. Clark Co., 
Windsor Locks, Conn. 

This truck has a capacity for a maximum load of 2200 
lb. Through a special form of roller lift, illustrated and 

















TRANSFER TruckK witH RoLuer Lirt 
Vol. 39. the maximum load can 


All work of elevating and 


described on page 1007, 


be raised 2 in. without effort. 
moving the true k Is performed by the handle. 
The and 


frames are of malleable iron 


MACHINIST 


steel, and the 


621 


axles, of steel. The iron wheels are provided with dust- 


proof roller bearings. The upper frame is positively locked 
which is sutli- 


in position by two sliding bolts, either of 


cient to hold the load elevated. 
engaged except by raising the handle and again lowering 


The bolts cannot be dis- 
If. 
Sensitive Drilling Machine 


The machine shown Is known as the No. lo Avey 
is built by the Cincinnati Pulley Machinery Co., Cincin- 


and 


nati, Ohio. It is made in either the bench or column 
tvpe, in combinations of from one ty six spindles. The 
spindle may be speeded up to 12,000 r.p.m., and it takes 


up to 3-in. drills. The overhang is 614 in., which means 
that it will drill to the center of a 121%4-in. 


The speed changes are obtained by shifting the cone pul- 


circle, 


ley along its shaft, and the cone is locked in each po- 

















SENSITIVE DRILLING MACHIN! 

sition by means of a ball plunge l" ift is keves 
the entire length and designed to give a stronger drive 
than a setscrew; no wrench is required to shift the cone, 
The table is elevated by means of a screw operated through 
bevel gears from a crank in front. A thrust ball bearing 
akes the weight of the table and makes the operation of 
the screw easy. The required tension for the spindle 
lrive belt is regulated by a small handwheel in front near 
i top of the machine. Turning this handwhell shifts 
the idler pulleys in or out as required. Annular ball 
bearings are used throughout. 

The machine takes up a floor space 13x22 in, and weighs 


about 500 pounds. 
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Cutting-Off and Centering 
Machine 


The illustration shows a cutting-olff and centering ma- 


chine formerly made by the Holton Co., and now  pro- 
duced in modified form by the Etna Machine Co., Toledo, 
Olio. 

similar to the one illustrated 
Vol. 38. 
cutting off gas pipe, tubing and bar 
off tool is of 


is made of high-speed tool steel. 


In general, the machine ts 
It is designed lor 
The 
SIZe, conveniently placed, ania 
All 


phor-bronze, ground and lapped. An 


and described on page 207. 


steel. cutting 


regular stock 
bearings are phos 
automatic oiling 


device, positively driven by spur gears, for supplying oil 


or cutting compound, is provided 


The 
tached 
with the 


centering device can readily be attached or ce 


It can be left on the machine without interfering 


use of the machine for cutting off. The shaft to 

















Currinc-Orr AND CENTERING MACHINI 


he centered revolves, the center drill and countersink 


being forced against it by a lever movement and quickly 
withdrawn. With practically the same movement, the 
s thrown back on a hinged joint, leaving 
collet for the 


Work, A shaft 


entire device 
the front of the 
insertion of the 


unobstructed removal and 
inserted i 


he end centered, the desired leneth cut off, 


long can be 


the machine, t 


and this process repeated until the entire shaft is cut. 


The pieces can then be replaced in the machine, and the 


Hhila- 


other ends centered—all without any change to thi 


chine, 
The machine has a capacity for pipe from Vg to LY, tn., 


or any size of tubing up to 2 in. outside diameter. The 
countershaft has two pair of tight and loose pulleys. A 
belt wide ranve 


two-step cone with a 3o-in. provides a 


} 


of speeds. The machine weighs 1350 |b 


Aluminum Solder 
An aluminum solder which has been produced by the 
Wilkes-Barre Welding Co.. Wilkes-Barre, Penn., is 
claimed to be not only harder than aluminum, when cold, 


but also possessed of twice its strength. 
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This solder will not turn black, and its application re- 
quires only a gasoline torch. It is put up in convenient 
stick form and will run at a low temperature. 





or) 


PERSONALS 








George Hills has become head of the newly organized arc- 
the Burke Electric Co., Erie, Penn. 


sailed for will look afte 


welding department of 


Abbot A. Thayer Russia where he 


the sales interests of a group of Cincinnati machine-tool 
builders 

Gustav Mattman recently sailed for France where he will 
look after the sales interests of a group of Cincinnati ma- 
chine-tool builders 

H. V. Lewis has become associated with the Allied Ma 


chinery Company of America for which he will be a Eu 


ropean representative. 
Ww. C. Chapman, for 
force of the Philadelphia office of 


the sales 
& Moore 


years connected with 
Maxwell 


several 
Manning, 


Inc., has been appointed manager of that branch. 

Walter M. Wood, manager of the Boston branch of Man 
ning, Maxwell & Moore, has found it necessary to resign o1 
account if ill-health J. S. Wainwright, formerly manager of 
the Detroit branch, has been appointed to succeed Mr. Wood 

Carl D. Wilder, chief tool designer for the past four years 
for the Norton Grinding Co., Worcester, Mass., and formerly, 
with the United and the Bresnahan Shoe Machinery com 


panies, is now doing independent work as tool and production 
engineer, with headquarters in Worcester 

Henry R. Towne, president of the Yale & Towne Manu 
facturing Co., Stamford, Conn., has retired from active man 
agement and has been elected to the newly created posi 
tion of chairman of the board of directors Walter C. Aller 
who has been vice-president and general manager for a 
number of years, succeeds to the presidency, in addition to 


which he will continue to act as general manager 


Precision Internal Grinder-- 
Errata 


description of the tivett 
erroneously 

that 
whereas the 
will be appar- 
drive was 


In the illustrated new precision 


internal published on page 444, it was 


spindle 


grinder, 
Stated that the 
in the Rivett No 


grinding was similar to used 


automatic grinder, spindle 


of the new machine was of special design It 


ent, ilso, that the illustration of the overhead 


inserted reversed positior 


Making 18-lb. British Shrape- 
nel-Il--Erratum 


In operation 31 of the irticle published under the above 
title on page 545, it should have been stated that the hourly 
production of priming, painting and stacking 60 shells was 


ccomplished by four men instead forty men, as erroneous!) 
What is thought to be the largest typewriter eve col 
structe is on exhibition at the Panama-Pacific Exposition. 
It is 1728 times larger than a standard typewrite it is 
not merely a colossal image, but a working model that actu 
1] writes; and during the Exposition it will type news 
bulletins on a sheet of paper 9 feet wide, in letters inches 
high and inches apart. The monster machine will be oper- 
ated by electrical connection with a typewriter of standard 
dimensions For instance, on depressing a key of the small 
achine the corresponding key of the large machine will re 
spond \ lever is used for the return of the carriage and fo 
line spacing or rotating the cylinder The big machine weighs 


14 tons, as against 30 pounds, the weight of a standard ma- 


chine It is 21 ft. wide, in action, by 15 ft. high, and requires 
for its operation a room measuring 25x30x25 ft. The platen, 

ft. 6 in. long by 21 in in diameter, weighs 1200 Ib., and the 
carriage 3500 Ib Each key cup, which is the part of a 
typewriter that is pressed by the fingers, is 7 in. in diam- 
eter, while each type bar is 52 in. long and weighs as much 
as a standard typewriter This mammoth typewriter has 
been under construction for about two years and cost $100 

aoo 














April 8, 1915 


AMERICAN 


TUNDU UAE 





Mi} uit 








Mat 


PIG IRON—Quotations were 


points and times indicated 


No. 2 Southern Foundry, Birmingham 


No. 2X Northern Foundry, New York 
No. 2 Northern Foundry, Chicag 
Bessemer, Pittsburgh 

Basic, Pittsburgh 


MISCELLANEOUS 


Copper, electrolytic (carload lots) 


Spelter 

Copper sheets, base 
Copper wire (carload lots) 
Brass rods, bas« 

Brass pipe, bas« 

Br iss she ets 

Solder 4 and } (case lots) 


STEEL SHEETS FROM JOBBE 


No. 28 Black 

No. 26 Blac! 
Nos. 22 and 24 B 
Nos. 18 and 20 B 
No. 16 Black 
No. 14 Black. 
No. 12 Black 

No. 28 Galvanized 
No. 26 Galvaniz 
No. 24 Galvar 


STEEL SHAIES FROM JOBBI 


Steel 1 is 
Machinery steel (bessemer 





SWEDISH (Norw ») TRON 


slightl highe t $3.25 1 e 
price is u hanged at $3.75 to 
culty in securing supplies from 


OILS—Prime w ter lard 


5-bbl. lots; cotto!r eed crude, 


seed, New York at 55«< steal 


it 18¢c.; engins 


COTTON WASTE W hite 


be had for 6% per it Cc 


ANTIMONY Prices are a 
Special brands ¢« be had at 
of the ordinary brands can 

eering company has recent 
lor the Sa | ot nt oO! Vv ore 


COLD DRAWN STEEL SHAFTING—TI 


7 off of list price for orders 
the net prices per foot are is 
§.27¢ 1%4,-in., 9.90c.; 1% 
Lo. 15 1*,-in 17 c.; 1%-i 
STANDARD PIPE (Placl 
New Yor it ft ‘ << ow a 
6 ir 7 7 to 12 i l 
ce ts per ‘ t 
| 
L',-! t 


No. 8 7 O00 
1 


No. 12°: 9.00 


MACHINE BOLTS—tThe ct 
10 off the list price To ste 


orders more generous concess 


discounts the net prices per 


Length 1 


1 1 a) 416 ar) ¢ 
2 in 0 4S 0.69 
2} in 0.50 0.7 
3 in 0.53 0.7 


St, NEW YOR 


NEW 


POOTEETEC TENET 


$11.06 
14.75 
14.25 
14.90 
13.90 
Ap 4 
1914 


} 4) 
sO 
19.75 
15.50 
14 ow) 
10.¢ 
14.50 
25. 4 


1914 
> tw) 
2.4 

1 


\ 


i 


consumers i 
all lots the 
rt no difl 


per gal. in 
6 @42c.; lit 


machinery 


York can 
4% @6%ec 


s ever known 


c Some 


Chinese ene 
New York 


quoted it 


this disco 


$« 1- 


1 se< 
, t 
et pr é 
‘ 
\N 
( nt é 
| 
+50 
] ) 
Tr ) 
1¢ ) 
,oO0 
] rai ; 
for I 
the ibe é 


‘ 
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Prices--Materials and Supplies 


i 


NY IUVUUUAAAUIANTUAQUCUUANUENOANODONLANIAVNUNUEEEINUD Mn N Tt 
OPPERED BESSEMER ROD The following net price 
quoted for 50 Ib. lots from warehouse, New York 

Cents p | s I ( 
10 OO }} Pah 7 ) 
9 Oo di és 7 1 
s «iM > 
TOOL STEEL—(Third Grade) Rounds, squares and octa 
are quoted at the followir net price per pound, it 
of 100 Ilb., jobber’s warehouse, New York (5 to 2 in 
Siz I ( I l ( ts p | 
‘ oOo q 14 ow 
oo? l mw 
17 yu) ] un 


STANDARD MACHINERY 8&8 il it re nd sq 


ioted t tl f 


1) ) 
| oo Lt l ’ l | m ti 
$ . $3.0 
STANDARD PIPE—The ! e « pelter ha re 
ich higher prices for ‘ Ite sed d 
follows 
butt welde« 
in. steel. lap weld 
l teel lap we ! tt 
thes: < } t Dp { t 
e 1 t | 


, +» ] price 0 juare it 
! kj two t pe ! to the correspon 
the ounds (Mill lengetl S to 14 ft.) 
Heol 1 kb he i) 
ml T ‘ Leas 
~ 0 rf) ‘ Th 
{ ‘ t »7 
mh c i ‘ 
‘ c S Sa 
Hayy oT ] | \T 
\ I 


DRAWN ST ! { I ‘ 
‘ \ v« 
) | 
\\ 
‘ 
( ( S " 1 
; ; } + | ' 
ITI | iT) TY) 1 t ‘ ] ' 
I ‘ ' ‘ { ! i t 
e dises net ] é f 
ROtl D POLISHED DRILL ROD 
I r 
~ { { tir 
( 17 i 
1 iM ” 
‘ mf >) (mW) 
> f 
‘ ma Ss io 
( 1 


vw hile enerous discounts are allowed 


CHEMICALS—Sal sod in lots of 20 bbl. sells at 60% re 


in lots of les the price i proportionatel highe 
soda is quotes it c. per } Cc nide mix P n ilo ‘ 


quoted t 1% per Tb 


rT] 
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POUT LEEUUeU LCL e 


New and Enlarged Shops 


SUA UUUUUNDAVEL ALE ALAV EY EDEUODOUEDEVEUEUONEUAAOVOTAUAD ADEA AERA ETUDE AEE ED AEDT EDEN AAA 


METAL WORKING 


NEW ENGLAND STATES 


Mass., manufacturer of 
for construction of its 
Noted Feb. 4 and 


Boston, 
contract 
$25,000. 


Co., 
the 
cost is 


The Sturtevant Mill 
machinery, has awarded 
factory. The estimated 
Mar. 11. 

H. Ross Maddocks, Inc., agent for Saxon and Stewart cars, 
Boston, Mass., has started the construction of a three-story, 
70x129-ft. garage and service station in Brookline Ave. 

Alfred C. Cox, Treas. of the Atlantic Works, East Boston, 
Mass., manufacturer of steam engines, advises that the recent 
fire caused damage to the extent of $15,000. Little new equip- 
ment will be needed, as the damage was mostly to stock. 

Fire, Mar. 28, destroyed the machine shop of J. Ellis Night- 
ingale, Danvers, Mass. Loss, $5000. 

The Red Arrow Automobile Co., Orange, Mass., has award- 
ed the contract for an addition in the rear of its factory 
on East River St 


The Bridgeport con- 


Bridgeport, Conn., is 
structing a two-story, 40x135-ft. factory on Iranstan Ave. 

The Locomobile Co. of America, Bridgeport, Conn., plans 
to construct a four-story factory on its seaside property. 


Hardware Co., 


The New London Ship & Engine Co., New London, Conn., 
will soon start the construction of a five-story, 46x120-ft. 
addition to its plant. Noted Dec. 3 

MIDDLE ATLANTIC STATES 


The Curtis Aéroplane Co. has awarded the contract for 
constructing a 100x300-ft., reinforced-concrete manufacturing 
building at Churchill St., Buffalo, N. Y The estimated cost 
of the work is $80,000. 

The Huhn Mfg. Co., 
(Borough of Manhattan), 1 
refrigerating work, plans to establish a 
tacture of its specialties. 

H. H. Franklin Mfg. Co., Syracuse, N. Y., 
automobiles and cast work, plans to construct a 
addition to its plant on Gifford St 

Press reports state that the Ferracute Machine Co., Bridge- 
ton, N. J., will build a 100x100-ft. addition to its machine 
shop. 

The Greeff Engineering & Mfg. : ; 
facturer of ventilating machinery, automobile radiators 
similar specialties, will build a plant on Spring St. 

The Chesebrough Mfg. Co., Perth Amboy, N. J., manufac- 
turer of vaseline specialties, will build a one-story machine 
shop. 


The 


410 East 32d St., New York, N. Y. 
manufacturer of metal packing for 
plant for the manu- 


manufacturer of 
three-story 


manu- 
and 


Co., Newark, N. J., 


contemplates con- 


Allentown, Penn., ! 
Penn The esti- 


Bethlehem, 


Motor Co., 
factory at 


Allen 
structing a one-story 
mated cost is $10,000. 

The Erie Stove Co., Eri« 
for constructing a plant Ta 
Mason is Pres 


has awarded the contract 


Penn., 
is $50,000. W.S. 


estimated cost 


The Penn Electric & Mfg. Co., Irwin, VPenn., whose plant 
was recently destroyed by fire, will rebuild at once The 
estimated cost is $75,000 

The Dile Motor Co., Reading, Penn., contemplates build- 


ing a plant at Lititz, Penn. The estimated cost is $50,000 

The Cheswell Tron Works, Philadelphia, Penn., has awarded 
the contract for constructing a two-story, 122x140-ft. factory 

The Penn Laundry Co.,, Philadelphia, Penn., is having plans 
prepared for the construction of a one-story, 45x170-ft. garage 
at 383d and Wallace St 

The Ritter Machine Co., Hutchinson St., Philadelphia, Penn., 
will make improvements and build an addition to its present 
plant The estimated cost is $10,000 

The Royersford, Penn., 
one-story blacksmith shop. J. V. Poley is Arch. 

Bids will be received until Apr. 20 by the Bureau of Sup- 
plies and Accounts, Navy Department, Washington, D. C., for 
furnishing at the Navy Yard, New York, N. Y. (Borough of 
Brooklyn), one alligator shear, one 800-Ib, compressed-air 


Buckwalter Stove Co., will build a 


hammer, one thread-cutting machine 

tids will be received by the Bureau of Supplies and Ac- 
counts, Washington, D. C., until Apr. 13 for furnishing at the 
Navy Yard, New York, N. Y. (Borough of Brooklyn), one 


high-speed sensitive drill, one portable drill, one radial power 
feed drill, one two-wheel emery grinder, one portable surface 


gxrinder, three screw-cutting lathes, one universal milling 
machine and one shaper 
The Blake Rifle Co., 320 Bond Bldge., Washington, D. C., 


wishes to procure either new or used rifle-making machinery 


SOUTEERN STATES 
Moundsvile, W. Va., has 
i garage at 


The Moundsville Automoiile Co., 
awarded the contract for the construction of a 
Seventh St. and Jefferson Ave 

H. W. Perkins, Moundsville, W. Va., has awarded the con- 
tract for the construction of a two-story, 70x110-ft. garage 
at Sixth St. and Lafayette Ave. Noted Jan. 2S. 

The MeInnes Foundry Co. is building an addition to its 
plant at Wellsburg, W. Va. 








The Capital City Garage Co., Columbia, S. C., has awarded 

contract for the construction of a one-story, 51x80-ft. 
garage and a 37x60-ft. concrete repair shop at 1218 Lady St. 
Estimated cost, $10,000. 

Fire, Mar. 26, destroyed the Quitman 
Shops, Quitman, Ga. 4oss, $6000. 

F. R. Lee and associates, Springfield, Mo., plan to con- 
struct a machine shop at Arcadia, Fla. 

The United States Cast Iron Pipe & Foundry Co. plans 
to construct an addition to its plant at Bessemer, Ala. Es- 
timated cost, $50,000. 

The Matthews Garage 
garage on 24th Ave. 

H. L. Woosley will build a garage at Shelbyville, Tenn. 

The Norton Iron Works Co. has awarded the contract for 


the 


Foundry & Machine 


Co., Mobile, Ala., is constructing a 


the construction of a five-story, 62x132-ft. plant at Ashland, 
Ky. Estimated cost, $50,000. Noted Apr. 1. 

The Kentucky Wagon Mfg. Co., Louisville, Ky., plans to 
construct an addition to its plant for the manufacture of 
automobiles. R. V. Board is Pres. 

According to press reports, the Illinois Central Ry. will 
enlarge its repair shops at Paducah, Ky. 


Motor 
repair 


Car Co., Pineville, Ky., plans to 


shop. 


The 
equip a 


Gibson-Low 
garage and 
MIDDLE WEST 

The Alliance Structural Steel Co. will construct an addition 
to its machine shop at Alliance, Ohio. G. C. King is Pres. 
_ The United Metal Mfg. Co. is constructing an addition to 
its plant at Canton, Ohio. 

Fire, Mar. 27, 
the Adapti Mfg. 
$20,000. 

The 


fittings plant of 
Ohio. 4088, 


electrical 


destroyed the 
Ave., Cleveland, 


Co., 929 West 


Allyne-Ryan Foundry Co. will construct a foundry 


at Aetna Rd. and East 91st St., Cleveland, Ohio. Estimated 
cost, $12,000 

The Art Metal & Mfe. Co., 112 Hamilton Ave., Cleveland, 
Ohio, plans to construct a new plant in the East End for the 


manufacture of aluminum ware 


The National Screw & Tack Co. will build a machine shop 
on East 75th St. and Sherman Ave., Cleveland, Ohio. 

Plans have been prepared by the W. S. Ferguson Co., 
Consult. Engr., 1900 Euclid Ave., Cleveland, Ohio, for the 
construction of a three-story garage at East 19th St. and 
Euclid Ave., Cleveland, for the Ohio Buick Co. 

Preliminary arrangements have been made by the Union 


Rolling Mills and work will soon be started for the construc- 
tion of a 50x400-ft. addition to its plant at Aetna Rd. and 
the Pennsylvania R.R., Cleveland, Ohio. Estimated cost, 
$22,000. Noted Jan. 7. 

Plans are being 
the construction of an 

The Seneca Wire & Mfg. Co., Fostoria, Ohio, plans to con- 
struct a two-story, 100x200-ft. addition to its plant for wire 
drawing purposes. 

E. P. Rayl, proprietor of the Motor Car Co., will soon start 
work on the construction of a public garage on Lincoln 
Way, Galion, Ohio. 


Engine Co. for 
Dayton, Ohio. 


Mead 
plant at 


considered by the 
addition to its 


Plans have been prepared for the construction of a four- 
story reinforced-concrete garage for Pfau & Faunce, 36 Pyatt 
St., Youngstown, Ohio. Estimated cost, $50,000. 


«. W. Albertson, of the Zanesville Taxicab Co., Zanesville, 
Ohio, will construct a garage on South Third St. 


It is reported that the Blount Plow Co., Evansville, Ind., 
has secured options on several possible sites for the con- 
struction of a plant to cost about $200,000. 

The Shimer Wire & Steel Co., Evansville, Ind., is building 


Noted Jan. 28. 


Fire, Mar. 28, destroyed the North Indianapolis 
3005 North Western Ave., Indianapolis, Ind. Loss, 


Press reports state that the Ford Motor Co., Detroit, Mich., 
purchased an S0-acre site in Saginaw, Mich., and will 
factory to be known as the Ford-Edison plant. 

Mfe. Co., Detroit, Mich., 
parts, has purchased a site at 
Ave., and will at once build a 
two stories. 


an addition to its plant 


Garage, 
$10,000. 


has 
build a 

The 
automobile 
and Oakland 
factory, one and 


Schlieder manufacturer of 
East Grand Blvd. 


new 80x135-ft. 


The United Motor Truck Co., Grand Rapids, Mich., organ- 
ized with a capital of $20,000, has acquired the quarters for- 
merly occupied by the Grand Rapids Motor Truck Co. Frank 


T. Hulswit, E. M. Elliott and H. R. Green are interested. 


The Pontiac Chassis Co., Pontiac, Mich., has secured a fac- 
will build an addition R. A. Palmer is Mzr 


tory, to which it 
The Oldenroph Plow Co., Belleville, Ill., plans to build a 
new plant for the manufacture of agricultural implements 


The Weller Mfg. Co., 853 North Ave., Chicago, Ill., manu- 
facturer of grain elevator machinery, will build a machine 
shop at 1834 North Kostner Ave. The estimated cost is $25 
000. R. Kirkpatrick is Arch. 
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How I Use The American Machinist 


By FENTON J. SPAULDING, Consulting Engineer, A. T. & S. F. Ry. 


N impulse has come to me each 

A time I have perused the American 

Machinist during the last sev- 

eral years to write you what a help 

the publication is to me in my work 

as a mechanical and construction 
engineer. 


The magazine is a sharpening influence. 
It is a never failing source of improve- 
ment over the methods | am pursuing 
right on my own job. Efficiency is a 
comparative proposition. The work I 
am doing so efhciently this year will 
almost certainly not be efficiently ac- 
complished if I use the same methods 
on my next job. The American Ma- 
chinist is first of all a grinding tool that 
sharpens my cutting edge for the work 
immediately in front. 


The magazine is also a_ broadening 
influence. It keeps me in touch with 
the world and its big problems. I am 
not sure that this is not worth many 
times the subscription price. If | 
would advance to larger work I must 
know other things than the details of 
my own immediate assignment. If | 
do not master my environments they 
will form a wall about me that will 
soon become so high that I will be 
unable to climb over. A man in a rut 
is merely one who has fallen behind his 
environments. I have often been struck 
with the cosmopolitan character of the 
American Machinist and the knowledge 
that I can acquire by a careful reading 
of the articles. [I must emphasize this 
since the modern tendency to specialize 
can so easily be carried too far. To 
beat down the wall, to enlarge my hori- 
zon and prepare myself for higher work, 
I use the American Machinist as a 
forming tool, to broaden my cutting 
edge. 


The magazine is also a source of in- 
ward strength and confidence. A 
perusal of its numbers is like the visit 
of a hundred friendly engineers to your 
own works. The sum of all knowledge 
on any subject is bound to be more than 
that possessed by any individual and in 
the American Machinist I am able to 
employ the concentrated experience 
of all my contemporaries for a whole 
year for the sum of $4. The American 
Machinist perfectly supplements my 
university training and subsequent six 
years of practical experience and is thus 
available as a great consulting engineer 
with whom I confer freely each week. 


Winner of Ist prize in recent contest 


Specific transactions are often the least 
observable of results. Also it is some- 
times very hard to trace a transaction 
back to the real motive that prompted 
it. However, I believe it would be 
possible for me to give dozens of specific 
examples where the impelling motive 
for a certain purchase or change of 
purchase came as a direct result of my 
habit of reading the articles in the 
American Machinist and a close observ- 
ance of the advertising announcements 
that are consiantly appearing in its 
columns. There seems to have crept 
into many men’s minds the error that 
the purchase of machinery and mate- 
rials is a mere matter of red tape now-a- 
days, controlled largely by the whim of 
an inaccessible purchasing agent. Noth- 
ing further from the truth could be 
imagined. I myself have gone over 
budgets of purchases involving an ag- 
gregate of over twenty-nine millions of 
dollars and in no case where | have 
seriously reported against any item 
has it been overruled. It is a mistake 
to suppose that anyone can place red 
tape before efficiency. Practical ex- 
pericnce and keen minds are what 
change or create purchases. 


Several years ago I was designing a 
standard roundhouse construction for 
one of the largest of our lines and was 
much concerned over the material to 
be used in the pits. An article in the 
American Machinist gave me an idea 
and | designed not only the pit but the 
entire building out of concrete, being 
the first one to think of putting this 
wonderful mixture to this purpose. 


Now it rarely happens that roundhouses 
are constructed of any other material. 
Today I am having the pleasure of 
watching almost a complete circle of 
pits and stalls being built at this point 
to handle the modern giants of another 
road away out here in the West. Do 
you imagine I could begin to pay you 
for that idea—in dollars and cents? 


In the fall of 1910 I was checking up a 
budget of purchases for an important 
point on the C. B. & Q. Ry. The list 
reached almost half a million dollars. 
Among other items I scrutinized care- 
fully the selection of several heavy 
lathes. I found that these particular 
machines had been recommended by 
the General Foreman and Shop Super- 
intendent. Indeed they were excellent 
machines and would have gone un- 





challenged except for the announce- 
ment I noticed in the American Ma- 
chinist, which showed an advertisement 
that started a train of thought along a 
certain line. The shop for which these 
machines were intended was an old 
oneand the group electrical drive was 
an inevitable condition of the near 
future. 


Looking at these lathes from this stand- 
point, inspired by the advertisement, 
we found that another well-known make 
of lathe would adapt itself more readily 
to the future conditions and tendencies 
at this point—consequently a purchase 
of several thousand dollars’ worth of 
machinery was diverted, at the very 
last moment, into an entirely different 
channel, as a direct result of an adver- 
tisement in the American Machinist. 
Today these lathes are the pride of the 
shop. 


It sometimes happens that a small 
matter like a mere suggestion of a 
practical man, writing for the magazine, 
will change the entire nature of a pur- 
chase at the last moment. I remember 
a very striking example. The case in 
point happened while I was checking 
up the matter of a great crane for hand- 
ling a certain operation on passenger 
coaches. An innocent shop kink in the 
American Machinist gave me an idea. 
I used four hydraulic jacks in a cer- 
tain way — and saved nearly $60,000 
in one item. 


Thought, inspired along a certain line 
by an article often on an entirely dif- 
ferent line, will sometimes work changes 
that involve great amounts. In the 
case of the gantry crane above men- 
tioned the jacks overcame even some 
of the objectionable features, thus 
proving a better proposition. 


The last moments before a purchase 
are most certainly the most pregnant 
with possibilities. I hope that this 
letter may be of use to you in impress- 
ing on the advertiser and the purchaser 
the value of constant communication. 
The best medium I know of is the 
American Machinist. 


Only in this way can we men in the 
field keep in touch wich the latest de- 
signs and materials. The one must 
present his problems and the other 
must keep pace with him in supplying 
modern machinery for the efficient 
solution of those problems. 
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Some British Textile-Shop Methods 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—The textile-machinery industry has 
de ve lope d many Spe tal nia h ines. these, 
for multiple drilling and for milling and slotting, 


o} 


j 


Some 


are shown. Such machines often represent a big 


investment, but are warranted by their large out- 
pul, as in this case. The foundry has had very care- 
ful attention, hoth as lo location and arrange hide ni. 
The material-receiving department, the charging 


j 


floor and the core ovens are ail | 


: »: a 
of unusual interest. 





One of the 
that of 


\lanchester, 


most interesting shops in Great Britain 


Its textile machines well 


various parts of the world. 


England. are 
Although a com- 


young concern as firms go in England, it has 


known in 


paratively 











Fia. 1. 


built up an extremely large plant along modern lines, 
paying great attention to the advantages of economical 
handling methods, 

The cylinder-turning department has many interesting 
Fig. 1. The 
building is of the saw-tooth variety, as can be seen from 
the 


features, some of which are illustrated in 


lighting above, and the arrangement of the traveling 
crane and the shafting hangers are somewhat unusual. 
All the controls for the traveling crane centralized 
at A so that anyone who needs to do so can at once handle 
This is 


are 


a cvlinder in any desired direction. indicated 


Tweedales & Smalley, Ltd., at Castleton, near 





TURNING CYLINDERS FOR TEXTILI 


and the evlinder to be drilled is held in suitable 


the one at the rear being lifted clear of the floo: 


ready to move to any part of the department. 


by 


The machines shown are double lathes, supplied wit! 


a tool carriage on each side of the cylinder in much the 


same way as with cylinders for printing presses. They 
are gear-driven, as can be seen from those at the back. 
the gears being on the outside of the faceplate. This 


is not shown on the first two lathe s, the face plates being 
centered on 
12 
each bearing against a shoe which distributes the pressur 


over a 


hidden by the cylinders. The evlinders are 
the spiders B, 


These are provided with setscrews, 
} 


considerable surface inside the cylinder and quit 


effectually avoids distortion. One of the evlinders is 
shown mounted in the lathe in front, the end which forms 
the riser in the casting having just been cut off. To 


insure clean metal and to bring the cylinders to the proper 
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lenyths, the ends are recessed, as at C 


as at D). 


and the six-spoked 


heads are inserted, 


SPECIAL 21-SPINDLE DriLLInac MACHINI 


hol ~ 


to receive wooden plugs Io 


These evlinders are afterward drilled with small 


on each side, as shown at FL, 


fastening some ol the clothing for use in the textile mills 


This 


machines, as shown in Fig. 2. 


drilling is done with special 21-spindle drilling 


The spindles are horizontal 
housings, 


There are 42 holes in each of the cvlinders: 
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Fig. 2 DRILLING THE CYLINDERS FOR WOODEN PLUGS 


these are drilled at one setting, but in two operations revolution, and with it the gear wheel /, the drills are 
Aftet drilling the first 21 holes, thie handle | is raised. 


moved sidew t| 


. ve desired distance by means of the 
bringing the projes tion B out ol thre noteh m thie 1) riph r\ laror r gear wi ee] I and the screw (7. The projec tion B 
of the blo k ¢ . By turn ne the haucte }) one complete dl Ops Into The hotch avain alter one revolution ol the 

















Fia. 3. 


DouBLE-ENDED PLANER FOR CARD-MACHINE SIDES 
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Rach cross-rail carries several tool bloc ks, one of these 
being shown at A with the type of inserted-cutter planing 
tools used on this work. Six of these side frames are 
lined up on the planer at one setting, being bolted to 
central supports, which can easily be distinguished from 
the frames by the square openings through them. In the 
position shown, this machine is used as a short-stroke 
the forward 


This obviates all 


planer, using one set of tools on stroke 
and the return 


lost time from a non-cutting return stroke. 


the other on stroke. 

In addition to the planing head, the back end of the 
housing carries three vertical milling spindles, as B, which 
mill the surfaces C' on the six side frames when the plan- 
ing has been finished. These milling spindles have a 
cross-movement on the rail which enables them to machine 


these depressed surfaces readily. 
FORGING SPINNING RINGS 


The making of spinning rings from the solid is shown 
in Fig. 4. The piece is first punched, then, after heating, 
is placed over the central studs shown inside the ring .1. 
Ilere it is worked upon by the rolls / and C, the larger 
roll B 


compelling the rotation of the ring being forged. 


and 
The 


stud carrving the ring is forced in by the pilot wheel 1) 


with its double flanges being power-driven 


while the adjustment of 
the 


to secure the desired thickness, 


the outer rolls ( determines the outside diameter o! 


ts outlet allows the 


ring. ‘The small water tank with 


ring or any portion of it to be 


\ very 


in Fig. 5. 


quickly cooled. 
interesting large double-ended miller is shown 


This carries three sets of milling cutters, the 


vang mill at A, the side mill at Band the end mill at C 


all being at work at the same time. The spindle carrving 


the gang cutter is supported by the over-arm DP), making 


the whole machine very substantial. The piece being 
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the other vertical. This machine was built especially for 
this work and was fitted with special fixtures for holding 
the milled. Automatic trips are provided 
on the rods J), # and F’ so that the feed will be thrown 


out at the proper moment. 


pieces to be 


which 
Fig. 7. 
bushing with 


One of a group of simple automatic machines 


are very largely used in this work is shown in 


The work in this particular case is a simple 
in. in diameter by 2 in. long, and a 7¢- 
These 


are made automatically from the bar at a rapid rate and 


a scalloped end, ‘é 
in. hole about three-quarters of the way through. 


afford an excellent example of the simple automatic ma- 


chines which are used in great variety throughout the 
shop. 
A SPECIAL SLOTTER 
An interesting little machine for slotting bases is 


is quickly 


Here the spindle base A 


shown in Fig. 3. 




















Fig. 8. MACHINE FOR SLOTTING SPINDLE BASES 
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Fie. 9. Cap-Bar DriItiIna Srecrion 


wormwheel shown 


the 


milled is means of the 
in the center, the 


This machine is adjustable in almost every 


revolved 1yy 


actuating worm being at bottom. 


direction and 
can handle quite a variety of work of this class. 

this being 
the 


three 


Another special miller is shown in Fig. 6, 


for the “ piece of one of 


textile machines in this shop. Here 
B and C, two being 


spring,” or connecting, 
there are 


milling spindles, 4 horizontal and 


Fig. 10. 


Tue ReECESSING AND CHARGING FLOOR OF THE FouNDR) 


cutter B, which 


This is fastened 


clamped, as shown, and fed toward the 
mav be called either a saw or a broach. 
' connecting-rod (, which has a sliding 


t £. 


the end carrving the tool 


in the end of the 
at J) and is trunnioned a \s the connecting- 
by the eccentric F, 
both a vertical 
slide D. This forces the tool to cut on the 


releases it as it 


hearing 
rod is moved 


B receives and a horizontal movement 


through the 


forward stroke, comes back and again 
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forces it down into the work as the spindle-base holder rearing. the feed being automati though hand feedin 
ifd 


iv be used if desired. 


is advanced toward the cutter. The removal of the 


bearing cap shows the eccentric and its motion very weedale & Smalley foundry is most complete in 
plainly. evel et It is so located that the pig iron, fu 


sand and all other material come i directly from thi 

















Neo , ‘ nT aS t " | oO 
building and deliver tl material t where they ar 
wants San S moped tl c thy itings between 
Lin ills i! uel in so oD Sto nh any quanti 
desired I] pig on is landed ght on the chargin 
flo l opening Nn I ( wa he shown alt 
right hes nlo o ft sa side the building 

yper, so as to be thoroug prot the weather 
1 whol i ingemen cerny ) ipted lo 
a ni yperation 

Sore dea ' thy x } mal ils 
method of construction can be gain | 11. whicl 
is Dor mol I nH | Shows 
rooting s is tlh ntermediat Ss whit carry 
he ne the cram nw \t the furthe 

1} en re seen the doors of tl la e col vens, which are 
shown 1 etail in Fig. 12 

Iluge gas producers sup th rr the engines 

and also for the core ovens hese a mnewhat unusual 
\ww ; on ,. onst! tion, In that the gas comes I ough pipes 
is der the floor and is burned direct through the floo 


Fic. 12. TH GAs-HEATED CoRE OVEN plates shown at 1. B, Cand D ft reality. there are 
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Fig. 11. GENERAL Vil 


One of the indicator bases is shown on the bed of the fo of these floor-plate jets in each row, each set of 
machine. uur being controlled by an independent gas cock in the 
Another section oO the shop is shown in Fig ). this vnyM eneat e floor. The contr or the maght-hand 
being a group of special machines for drilling what is burners is shown at 2. Fig. 12 also gives some idea of the 
known as the cap bars of the spinning frames. Thes size of cores used in the large cylinders and the way in 
bars have a large number of small holes drilled through which they are prepared. They are supported on special 


them. the six-spindle horizontal drills shown being used trucks, which have two uprights so that two rolls can 


iol this purpose. These are fed Into the work by worn be sl} aped up and aked on the Sal 
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This shows the framework that is used in supporting 
the core while the core is being shaped and also the gear 
on the end by which the whole thing is turned. The studs 
which project from the wheels are particularly useful 
in getting the truck under way. Another form of large 
The lighting effect would 
but this 


core is also shown at the left. 
indicate that there are windows in these ovens, 
is not the case, the light 


assist in bringing out the details. 


being due to a flash used to 
The doors are hinged 
and especially made to retain the heat. 


ae 


Machining Split Bearings 
There are numerous ways of machining split bearings. 


l 


One is to cast the two halves together, bore them out and 
then split them. Another is to cast the halves separately, 
machine the edges, solder them together and bore. A 
number of other Ways will probably at once occur to the 
reader. 

The method employed in the shop of the Etna Machine 
Co.. Toledo, Ohio, is to cast the parts separately, surtace 
off the edges, and clamp the two halves in the boring jig 
jig may be used either in 


shown in Fig. 1.) This type of 
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for holding machined plates while milling V-grooves in 
them. 

The difficulty on all tools of this kind, where reasonable 

















A MILLING FIXTURE 

rapidity in clamping is required, is to get the work to butt 
solidly against the angle-plate and not cock out at the 
top or bottom. In this fixture the difficulty is met by 
using pins like A and B, These pins are beveled back 























Kia. 1.) Jig ror Borina Speiuir BEARINGS 


noted that the 
Set 


a lathe or a drilling machine. It will be 
part A rests lower in the holder than does the part 72. 
A can be butted against the edge 


It is locked 


in this way, the part 
of the retainer and approximately centered. 
in this position by means of the two setscrews ( and D, 
The other part is then butted against it and locked in 
The 


way the jig is made will be clearly understood by inspec- 


place by two setscrews, one of which is shown at £. 


tion of the empty jig shown below. 

After the parts have been bored out, they are placed on 
a mandrel and held in position by a clamping ring while 
the ends are turned. They are next placed on the mandrel 
Fig. 2, 
A and B. 


ishes them. 


shown in and clamped between the undereut 


flanges The outside is then turned, which fin- 


we 


A Milling Fixture 
By E. A. THomas 


A simple yet effective milling fixture is shown in the 
illustration. This jig is in use in the shop of the Arm- 


strong-Blum Manufacturing Co., Chicago, Il]., and is used 


Fig. 2. MANpret ror TurRNING Spiit BEARINGS 


toward the angle-plate. This in itself is not enough, as the 
pins must he made to “float” in some way in order to force 
the work back as the clamp is applied, This is done hy 
setting the pins into holes larger than a fit and wrapping 
rubber bands around them to hold them central until the 
pressure is applied that rocks them toward the angle- 
There are two other pins set in the same way on 
', and as this plate 


plate. 
the under edge of the clamping plate ( 
is tightened on the work by screwing the nut D, the action 
of the four pins is to force the work back solidly against 
the angle-plate EF. 

ws 


In a paper presented to the English Institution of Automo- 
bile Engineers it 
net steel usually 
it is one that requires great knowledge and care, the magnets 
always very hard but not necessarily glass hard. If 

and short magnet are made of the the 
short one must be rather harder than the long one to get the 


was pointed out that while permanent mag- 


contains tungsten, the process of hardening 


being 


a long same steel, 


best results out of each The two qualities required in a 
magnet are high magnetization and permanence The great 
bulk are small and for scientific instruments, but must possess 


absolute permanency as possible and need not be 
Magnets for a magneto, however, are large and 
uniformly. They must be 


permanent 


as nearly 
very strong. 
therefore more difficult to harden 


as powerful as possible and reasonably 
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Successful 


By Joun H. 





VAN 





SYNOPSIS 


of the advantage s which are thought to be long er- 


Hlere is a small shop that uses many 


clusively lo big shops, While doina this. it retains 


the favorable small-shop features, rhieg result of 


. ’ : AP ; 
the combination being strikingly successful. 





refinements which have 


the large 


There are certain 
looked 
plant. 
Co.’s shop in Philadelphia and notes the cleat 
net 
tools, and nitrogen lamps for illumination, he 


mnanutacturimg 
Machine 
oor, sheet 


upon as belonging to 
Fischer 
4] 


Therefore, when one enters thi 


iron and wire lockers, new and oh-grade machine 


Is quit apt 


And 


to fancy himself in some department of a large shop. 

















A SMALL SHorp Can Do Bia Work AND MAKE 


Ir Pay 


Fie. 1. 


on finding that this is really a small shop, in which but 


20 men are emploved, he is quite likely to Jump at another 
a rich man’s 


In reality, 


wrong conclusion—this model shop must be 


hobby, and not a self-supporting institution 
it represents the gradual evolution coming from 15 years 


} 
KO 





of existence and plenty of hard s during that perio 


. 


combined with the somewhat rare a shop owner 


who knows when his plant has become large enough and 
is able to resist the natural temptation to make it larger 

We are not 
of little things. 


mense importance in shaping human destinies, although 


} 


apt to correctly estimate the importance 


Actions which appear trivial are of im 


in these things vears, Instead of days, elapse between the 


owing and the harvest. Back in the 90’s, a bov was worl 


years in a printing-press shop. Ile had a piece 


Ing on some 


price on his work, and filled with the natural boyish des 


re 


to see how much he could make, he went ahead at a pace 


which doubled his wages for the week. The short-sighted 


concern Immediately cut the 


hanagment of thre 
half. 


the ambition ol 


price ll 
valvanic effect upon 


Into 


This dash of cold water had a 


the lad. Instead of transforming him 


a svstemati it clinched stronely two determina 


SKUIKCT, 


tions—one was to get into business for himself. and the 
other, never, as an employer, to cut a piece-price given to 
one of his men. 

In 1900, we find 


partnership with another in the smallest kind of a small 


this boy, now grown to be a man, in 


shop, in which Fischer and Risley played the combination 


come to be 


MACHINIST 


2ZO-Man Shop 


631 


DEVENTER 


gang. The shop 


1000 sq.it., and the 


parts ot proprietors, superintendent and 


was a little affair covering about 


engaged in the line of work with which experience had 
made them most familiar—printing-press repairs. In a 
shop of this kind one must needs be an all-round man, 


for in addition to hustling for 
to be done on the lathe. 


lusIness, there are 


patterns 


to make, work drilling machine 


and bench, and hardest of all, the collections—a job that 


was dedicated to Saturday mornings 


As time went on, a man was added now and then, un 


til, in 1903, there were four men in the shop, in addition 


to The bosses. 


Now came an opportunity that drew heay 


ily upon the reserve supply o 


self-confidence before the 
it. For a 
firm rated at $2000 to tackle an $80,000 contract was like 
The 
tools, jigs 
Philadelphia 


partners could see their way clear to grasp 


a puppy trying to devour a side of beef for dinner, 


job in question consisted in building all of the 


and fixtures and the first 1000 guns for the 


Arms Co., now known as the Fox G Company. 
\ Bia Orpver vor Macuine Toons 
To complete this job, it was necessary that they hav 


SHOOO worth of new Hil lers The “4 were ordered ol 

















Rig. 2. Parprer-BaGg Macuines Are ONE OF THI 
ESTABLISHED LINES 
Brow! W Sharpe, W he mh tie ollic lais of that compa “iW 
a S6000 order coming from an unknow concern with a 
$2000 rating, they decided to investigat The two part 
ners had a <it the next da rol i (-l hoods New 


Englander, who put them on the scales and weighed them 


to the fraction of al The result of this investiga 


oOuneer, 
tion must have been satisfactory, for shortly afterward the 


millers were received, 


To by Succ’ ssful. it Is necessary to cle track all hal! 
measures. The acceptance of a contract of this size for a 
specified and guarantee complet within one eal 
meant the immediate transfer of the shop to larger quar- 


ters. It meant putting on a large force of men immediate- 
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ly, and working them overtime every night for almost a 
year. It meant a great deal of strain and anxiety upon 
the shop owners, but it also meant reputation and mone) 
when completed. That it was completed successfully is 
evidenced by the partners being urged to sell out and take 
charge of running the plant of the Philadelphia Arms 
Co. Fischer would not listen to persuasion, being deter- 
mined to stick to his shop; Risley, on the contrary, thought 
the chance a good one, so the partnership was dissolved. 

A taste of high quality duplicate work had given Mr. 
Fischer an appetite for repetitive manufacturing, instead 
had started. 
nets, 


of the eruder work with which he 


First, came automati 
fixtures and special machinery, then paper-bag machinery ; 


repair 
machines for making jigs, 
two and three-color rotary printing presses, and the oil- 
erooving machines familiar in automobile shops. 

At the present time the home of his shop is a four- 


Philadel- 


not incorporated, being owned en 


story steel and brick structure in the heart of 


phia. The business 1 
tirely by Mr. Fischer, 
power for the building, the source of this being a 60-hp. 


The Fischer Machine Co. furnishes 


De La Verene crude-oil engine. 
AN ENVIABLE OVERHEAD EXPENSI 


I doubt whether there are many other shops inthis 
country which can show a smaller total overhead expense 
the office 


compared to the sales value of the output. In 
In the 


one finds but one clerk, aside from Mr. Fischer. 


shop there is a superintendent who does considerabie pro 
» dluties is te 


ductive work, and a laborer, a part of who 


look after the operation of the power plant in the base- 
ment. 


The cost of all work is carefully recorded by Means of 
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-4 GOOD SUPERINTEND- 
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FiscuEer’s SUCCESS 

ENT AND Ilts Own Desire To GIVE 
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a simple system. Each job that goes into the shop is given 
an order number, and time is sent back from the shop upon 
these same numbers, being tabulated and checked by the 


clerk. 
Metuops or CARING FOR SMALL TOOLS 


The methods employed to care for small tools are un 
usual for a small shop. Not only are wooden boxes or 
blocks provided for the reception of these tools and fix 
tures, but they, in turn, are inclosed locked cupboards 
to which the superintendent has the key. The more com- 


monly used small tools, such as drills and lathe tools, are 


MACHINIST 63: 


After all, it is mo 
productive of results to have thé safety 


ered with “safety-first” slogans. 
ea embedded i 
the minds of the emplovees than it is to distribute signs 
so profusely that they are regarded as indifferently as 
sprinkler heads. 

There isa noticeable absence of the m scellaneous tit 
ter that clutters up the floor of too many large and small 
plants. All of the machines under construction are ai 
ranged in orderly groups and are kept in racks or cup 


oards until needed. The dav laborer who has the honor 


of being the real “non-producer” in the shop appears to 


be as skillful with the broom as he is in manipulating the 














(> ofeio 


: crocs 





Fig. 4. AN Orperty SHorp INSPIRES CONFIDENCE AND Ratses THE Crepit RATING 


kept in an open crib. No tool checks are issued, the 
belief being that those emploved in this shop have been 
with the firm long enough to be either trusted or busted. 
The superintendent takes Sng of issuing tools from 
the tool-crib when they are required. This insures that 
his attention is called automatically to the set-up for 
a new job, with the result that it is given proper super 
Vision. 

The prevailing method of pay is by day-work. Occa 
sionally, on jobs which are likely to prove monotonous, 
a bonus is offered to make the work more attractive. Thi 
resolution never to cut a price when once given has been 
kept; in fact, the policy toward employees is a more lib 
eral one than usually found even in large shops. 

One notices that the shop walls and posts are not cov- 


] 


if oll enyeihe, al cl clue to tiis aceon list ments nm ti 


crue 


line, the floor presents a remarkable dition of neatness 


LESSONS OF EXPERIENCI 


Like most successful manufacturers, Mr. Fischer ha 
at failed to 


One of his observations is that a small machine shop, a 


gain experience which is helpful to other 


a rule, has a hard struggle until it grows to the port 
where at least a half-dozen men are employed. The man 
who attempts to build or manufacture machinery as an 
employer, must make his profit by guiding the efforts o! 
others. The average production of the mechanies.in th 


ntry, measured in dollars and cents, is less than $2500 
per year per man. This. it must be remembered ts the se 1] 


ing price measure, and from this must come the cost, lea 








634 AMERICAN 
ing a figure which represents the profit per man to the 
shop owner. A profit of this kind ranges from nothing 
to $300 or $400 per year per man, the latter amount be- 
ing exceptionally high. With less than six men, there- 
fore, unless the work is quite out of the ordinary, the 
~mall-shop owner will not have to worry much about what 
to do with his profits. In addition to this, it takes five 
or six men to absorb the “shop charges,” or overhead ex- 
pense, and to reduce them to a point where they cease to 
ne CXCeSSLVe, 

A cording to the experience of this shop owner, it pays 
lo use good machine tools and to keep them in first-class 
condition, The average age of the tools in this shop is less 
The patriarch is an eight-year-old egrind- 
that 


Ten per cent. depreciation is charged on 


than tour vears., 


machine the use of which is such accuracy Is 


ney 
hot 
the purchase price of the tools, which would not be enough 


needed. 


for such frequent renewals were it not for the fact that 
their good condition when sold causes them to have a high 
salvage value. 

It is Mr. Fischer’s belief that deal 
more profit to be made in manufacturing goods of high 


there is a great 


quality and high price, than in adopting the opposite pol 
Cy. In other words, the additional cost necessary to ob- 


tain a quality a little better than the average is more than 
offset by the amount that a customer Is willing to pay for 
1 machine in which this Is embodied. A customer’s first 
order may come on price, but his next five or six are likely 
to be based on quality. 

Above all, do not try to make all the profit. The temp- 
tation to do this will often lead to the purchase of ma- 
chines that are far from vood investments and the em- 
ployment of men who run up your expenses unduly. It 
is easier to put a man on than it is to discharge him 
when he is not needed; and often, before the knowledge 
that he is not needed is brought home to the shop-owner’s 
mind, a great many unnecessary hours have been put in 
and paid for. It is cheaper to buy such services outside 
and maintain a simple line of work in the shop, with a 
low overhead, and it is more profitable in the end, even if 
the other fellow does get a chance to make a few dollars 
out of vour contracts. 

In the AMericaAN MACHINIST, page 80, the following 
definition was given of success: “Making friends of your 
customers through the quality of your work; friends of 
vour workmen through the quality of your treatment; and 
as much money as you can without losing the pleasure of 
living.” Altogether, I think that the Fischer Machine Co. 
represents a successful shop when measured yy this defini- 
tion, and its experience is an added proof that the small 
shops can be just as successful as the larger ones. 

aye 


Exports of German Metale- 
Working Machines during 
1913 


By Lupwic W. Scumipr 


The complete statistics of the exports ol metal-working 
machines from Germany during 1913 are now available. 
The total value, $17,656,750 is somewhat less than for 
1912, when about $20,000,000 worth was shipped. Of 
the 1913 exports, nearly $15,500,000 worth was sent to 
European countries; those taking the most, in order 
of their amounts, are Russia, Austria-Hungary, and 
France. The total number of machines exported is 94,644. 


Country 
of Destination 


Belgium. . 
Italy... 
Austria-Hun- 
gary 
Roumania 
Servia 
Russia 
Finland 
Switzerland 
Bulgaria 
Greece 
Turkey 
Denmark 
Sweden 
Norway 
France. 
Gt. Britain 
Holland 
Portugal 
Spain 


Number of 


Machine 
6,075 
8,086 


13,940 
1,258 


80,694 


MACHINIST 


Weight 


3 in Tons 
6671.5 
5732.5 


11,3089 


532.4 
29.5 
13,077 .0 
320.3 
590 5 
85.6 
73.6 
139.2 
1070.7 
1717.0 
716.3 
11,906_5 
5515.7 
3641.2 
229.0 
1506.0 


Value 


in Dollars 


1,650,000 
1,476,500 


3,110,000 
140,250 
7,500 
3,874,000 
89,000 
765,500 
26,000 
20,750 
$2,000 
265,500 
523,750 
215,500 
3,181,500 
1,475,000 
895,500 
SO, 500 
156,250 





66863 . 4 $15,496,000 
EXPORTS TO THE EUROPEAN MARKETS 
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Average 
Value per 
Machine 


in Dollars 


271 
183 


Average 
Value per 


No. 15 


Average 
Value per 
Pound 
in Cents 

12 


12} 


14 


we 


fmt fem ped fh fe te ed 
CINItoa woohoo 


Average 
Value per 


Country Number of Weight Value Machine Pound 
of Destination Machines in Tons in Dollars in Dollars in Cents 
U.S.A 1,203 1259.1 427,500 355 16} 
Canada. . 119 78.5 22,750 191 14 
Argentine 4,553 1446.5 418,000 91 14 
Chile.... 768 281.9 §2,250 107 144 
Paraguay 41 3.4 1,000 24 143 
Uruguay 393 119.4 33,750 85 14 
Brazil. 3,351 1277.6 129,750 128 164 
Peru... 60 33.6 9,250 14 134 
Bolivia (4 18.1 8,750 58 10 
Colombia 52 10.8 3,750 72 17 
Costa Rica » 0.1 
Ecuador 6 2.4 1,000 62 204 
Guatemala 3 1.3 500 38 15 
Mexico 265 52.3 21,000 79 20 
Nicaragua 8 0.3 250 31 41} 
Panama 14 3.6 2,000 142 26} 
Salvador 19 5.7 1,500 78 13 
Venezuela 29 9.6 3,000 103 16 
Cuba 12 19.2 5,250 125 13 

Totals 11,016 1623.4 $1,466,250 

EXPORTS TO NORTH AND SOUTH AMERICA 
Average Average 
Value per Value per 

Country Number of Weight Value Machine Pound 
of Destination Machine in Tons in Dollats_ in Dollars in Cents 
Japan.. 333 1353.6 276,500 830 10 
China.... 243 225.7 60,000 244 134 
Hongkong 5 3.3 750 150 11 
Kiao chow 23 9.4 3,000 130 15} 
Brit. India 186 130.8 34,000 183 13 
Malacea.... 24 9.7 5,256 218 29 
Ceylon 12 23.5 6,750 562 14 
Indo China 22 4.2 1,250 56 134 
Dutch India 767 423.7 121,250 158 14 
Persia 2 0.4 250 125 31 
Philippines 31 4.4 1,250 40 14 
Siam 5 15.3 4,500 100 144 
Australia 295 204.2 61,000 206 14} 
New Zealand 28 11.7 4,500 160 19 
German N 

Guinea 8 2.3 500 62 104 
Samoa. 10 1.5 750 75 5 

2,034 2423.7 $581,500 
EXPORTS TO ASIA AND AUSTRALIA 
Average Average 
Value per Value r 

Country Number of Weight Value Machine oa 
of Destination Machines in Tons in Dollars in Dollars in Cents 
Egypt.. 193 79.9 17,500 90 10} 
Brit. East 

Africa 20 2.6 1,000 50 19 
British South 

Africa 131 36.0 12,250 93 17 
British West 

Africa 23 7.6 3,000 i30 19} 
German East 

Africa. ltt 82.3 23,250 141 14 
German 8. W 

Africa 162 m0 16,000 O88 13 
Cameroon 30 20.7 4,250 108 10 
Togo.... 7 3.3 500 71 11 
Algiers. 4 24.8 6,750 281 13} 
French West 

Africa. . 4 0.6 250 62 204 
Madagascar 2 0.2 
Congo... 4 6.1 2,006 500 16 
Liberia. . 2 0.3 
Morocco 66 32.8 8,500 128 12} 
Portuguese 

East Africa 0 14.5 2,750 91 9} 
Portuguese 
West Africa 15 1.0 500 33 25 
Tunis 14 50.1 14,500 1035 14 
900 120.7 $113,000 
EXPORTS TO AFRICA 

The four tables are arranged to group the exports 

according to the large geographical divisions. Each 


table gives for each country listed complete data. 
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Operations in Manufacturing 





I 


as 





achine Tools 


By Rosert Mawson 





The tools dese ribe d are used WT man- 
The castings are first milled 


SYNOPSIS 
ufacturing cold SWS, 
on the various surfaces used when locating in the 
fixtures. They are then slid in on these surfaces 
until the cored holes are in alignment with the 
guide bushings for the bars. The fixtures are made 
so that the bars are supported on both sides of the 
holes be- 


casting machined, which insures the 


ing in alignment. 





Some of the methods used at the Newton Machine 
Tool Works, Inc., Philadelphia, Penn., have been shown 


in a previous article; others are here deseribed. 


The milling fixture used for the 20-in. saw head is 
shown in Figs. 1 and 1-A. The casting has been ma- 
chined on the surfaces A and B in a previous operation, 
When located in the fixture it is held against the surface 


B by the strap C. Holes are then drilled and tapped 
for the cap-bolts D, no jig 


Two 6-in. and two 7-in. side 


being used for this 


milling cutters are 


purpose, 
alter- 
ward ganged on an arbor to machine the surfaces FL. 
These cutters operate at 18 r.p.m., using a feed of 0.12 in, 
per revolution. The same fixture is used later for scrap- 
ing the various surfaces of the casting. 

The fixture used when boring the end brackets is shown 
in Figs. 2 and 2-A. The casting is located on a pad at 


the base and against adjustable screws on one side. The 











Fie. 1. Miniine Frxture ror Saw Heap 








‘Fie. 2. Bortna Fixture ror Enp Pierce 




















Fig. 3. Dritt Jig ror Saw SpPInDLe 


Fig. 4. Dritt Jig ror QuapRANT BRACKET 
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setscrews shown are tightened against it to force it into 


position. ‘The two straps A are then tightened on the 
casting to hold it securely in the fixture. 

The following holes are then machined: A 21 j-In. at 
Bb, a 15£-in. at C and a 244-in. at VD. When boring these 
holes, the bar is supported in bushings on both sides of 
the fixture. 

When drilling the holes in the flanges of saw spindles, 
the jig shown in Figs. 3 and 3-A is used. 

The operation is performed after the spindles have been 
turned and faced to The located on the 
spindles by a turned register on the flange, which fits 


holes are drilled, 


s1Ze. tool is 


into a recess formed in the jig. Six 

three of which are afterward tapped. 
Figs. 4 and 4-A show a jig used by the Driggs-Seabury 

Ordnance Corporation, Sharon, Penn., when drilling the 











Boring Fixruri 
hand-brake quadrant brackets used on the trucks manu 
factured at its plant. 

The 


A and on the sides of both bosses 


casting has been machined previously on the sur 


The part ts 
the V-block B 


two screws J), whe 


lace forced 


hack against the surface A I) meals of 
which ts operated ly the screw ('. The 
tightened on the bosses, hold the casting securely. 


Two 43-in. drilled at F, and a 1*/,,-in 
to Ll. in., 


holes are hol 


The 


used 


is machined at F. latter is reamed a slip 


bushing at G being to vulc the tool 


shown in 


pore thre reed-vear boxes Is 


hi 


ana 


used when 
D and 5-A. 


been machined on the base, 


fixture 


Figs. casting has previously 
t is placed in the fixture 
finished pad, as 
| holes 


bushings. 


with this machined surface resting on a 
The 


HOosses are 


shown. screws A are tightened until the core 


in the central with thi boring-bar 
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Screws at the ends are then tightened to hold th piece 
securely. 
Th 
through the 


When 


ih bDUSHDINY 


hol s 
bushings B,a 18 
the 


son both sides of the casting, 


are machined Three ll In. 
and a 15¢-in, at D. 


supported 


follow ine 


j nh. é 


boring various holes, the bars are 


and two-pomt cut 


ters are used in the machining operations, 


Repairing the Santa Catalina 


KDITORTAL CORRESPON DENCI 


Just te e an idea of the kind of jobs which come 


to the drydocks and ship-repair shops, the 


repairing 


ne might almost sav the rebuilding—of the “Santa Cata 


na’ makes a good example. This is one of the new ships 


of the W. R. Grace Co... built especially for the Panama 


She was on her way to Portland. Ore.. from 


the east coast, when she caught fire and burned until 

tle was left amidships b thre She was an oil 
yurner al i some wav the oil caught tire outside the 
burner, killing the only man in the fire-room and vetting 
SO HOt above as to prevent the s tl olf of the oil sup 
| ()) prompt beacl vr il ‘ re boats, 
wh smother e flames . e water play 
Ine ol ( ( Males, Ss ( 

Ihe ame the question of repatrs \ er tively com 
petitiol \ r il s 4 eusterh coast 
articipat the Willamette on Wo Portland, Ore.. 
st ( (“4 l i l er SLO0,000, the repatrs 
to complet 16 weeks 

Hecess Lilet ! t ol ile ( i VOSS Dbut secul 
vy betwee 20 to GOO tor st et from Pennsv! 
whia tor thre WOrK, Dh Liv 1 est contract of the 

Which is hee et e cous or some time 
order to handle thu ites ¢ and cheaply, two 
ry wwoll re ~t rt i ste notice Trom a local 
ompany, 1104 ‘ This is one of the advantages 
ot tl Prac ( oust, as such t! . ire not e@asy to find 

t | These were ( @ Masts i prhaace 
( CY i! ool il - ' i! ed a niate 

! ‘ hia ( ~ ( ovgethe! lon 

( ~ ricate wl Vere ser and thre 
ates were @as Dhte OSITIO! ese are shown In 
igs i 4 

M: tes were so Wark oO re ssilate taking 
out, a out SOO me ere ed ob oF cutting 
oO r ) ‘ paring new ones and riveting them 1 











Fig. 1. THe “Santa Cataina” IN 





DrypDocK 








Boom ror HANDLING PLATES 


\ 110-F49 
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piace, 


Oxyacetylene was used to advantage both in re- 
moving plates and cutting up the pieces for easy handling 
afterward. Practically the whole central portion had to 


e replaced, including the deck house. This was all laid 
out and temporarily erected in the plate shed before being 
fiallv assembled on board ship. 

A sample of this can be seen in Fig. 3, which shows the 
wireless room assembled temporarily before being put on 
t shows the framing of the pilot house 


board, \\V hile Fig 


nearby. This is of the wood well known to sailors and one 


of the very expensive woods in commercial use—teak. 
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These are shown in Figs. 6 and 7, both being extra 
cross-rails to go between the housings to accommodate 
Fig. 6 was designed especially to face the 
A and 2 


balancing each other as they were fed down between the 
The curved portion of the rail allows the barrel 


special work. 
inside flanges of a hoisting drum, the two tools 


flanges. 
of the drum to swing clear while the tool block is fed 
in the required depth. These also turn the desired fillet. 
This cross-rail is of cast iron and bolts in front of the 
uprights or housings. 

The second cross-rail, Fig. 7%, is made up of two chan- 





Tus Wiretess Room AssEMBLED 

















Purrine THE Upper Structure IN PLACE 


Fig. 5. 


Fig. 5 gives some idea of the werk as it had progressed 
on board the “Santa Catalina” in about eight weeks, the 
upper This 
also shows the awning built over the whole to allow un- 
interrupted work regardless of the weather. While Port- 


land has very little really cold weather or snow, it has a 


structure assuming pretty definite shape. 


rainy season which does not help work like this. 

This is one of the oldest companies on the western 
oust, as can be judged by the date on an old boring mill 
built in its shops here in 1869, Although this mill is of 
rather light construction for these days, it does fairly 
heavy work. It is bedded on a vood concrete foundation 
and also has two attachments which enable large work 


to be handled in good shape. 








Fic. 4. Framine Tue Prtot House 
EE 

| 19% 

| lI, 

| ar — 











Extra Cross-Rai ror Factna FLANGES 


Fia. 6. 





Fig. 7. ANOTHER STYLE OF Cross-RAIL 

nels, spaced with cast-iron thimbles, as at A, and carry ing 
a tool block B with a slide on such an angle as to allow the 
facing of one side of a large drum. This cross-rail bolts 
diameter of the drums in question. 
moved to any position on the cross-rail, being held by 
bolts through the flanges of the channels and between the 


thimble. 


The tool block can be 
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“ Heat Treatment of Low-Carbon 
Steel 


By Cyrit J. ATKINSON 





water at 80 dee. F. and reheated to 900 dee. F.. from 


Slee : : ee San ple No. \— Heated to 1450 ck i F.. quenched 1h 
SYNOPSIS While the beneficial effects of heat 


treatmen high-carl d all S Is “e 
reatment on high-carbon and alloy stee a which temperature it was air-cooled 
; 


. . 
well Known and extensively sought atler, feu peo 























ple appreciate the fact that the strength of lou B st , limit .. "70 760 D - r aq.it 
carbon steel can be greatly increase / hy subject Ratio T. S. to E. L 
ing it to a suitable heat treatment, Elongation in 4 in le pel { 
Red tie of area pe 
Some time ago | managed to secure a web from a Phe steel had the following chemical composition 
large crankshaft that had fractured at the junction of the oe ane carbon 0.40 per cent, 
-web and shaft after having been in use only a few Manganes 54 per cent 
months. This shaft had been forged out of a billet in Phosphorus 023 pel moron 
the usual way, leaving a blank for the webs and pin to be \ micrograph of sample No. 1 is shown in | 2. It 
ee an be seen that the metal has been ry slowly cooled 
P 4 Irom a high temperature, wii accounts for the larg 
\ size of the crystal grains and the coarse pearlite. Also, 
\) a = there is a tendency for the ferrite and pearlite grains to 
a , 
_ assume the same orientation Such a structure is ver\ 
¢ weak and has little powel to resist shock. 
b b A mk rograph ol sample No. 2 is shown in Fig. 3.) In 
it the percentage of pearlite is largely increased, and the 
3 crystal grains are much smaller and have little tendency 
c 5 to take the same orientation Such a structure is much 
stronger than that shown in Fig. 2, but is not as food is 
. it might be, because the temperature before quenching Wis 
| oh rthan it need i to be, W | esulted wu LTh appre 














Fig. 1. Tur Derective CRANKSHAFT 


cut out from when machining. The web secured was that 
indicated by the heavy lines in Fig. 1; this [ had to cut 
into four parts, as shown by the dotted lines aa, bb and ce, 
and for identification the parts were numbered 1, 2, 3 and 
1, respectively, as shown in the sketch. 

Samples Nos. 2, 3 and 4 were heat-treated, while sam 
ple No. 1 was left untreated. ‘Tensile test bars and pieces 
for micrographic examination were then turned out of 
each sample. When examined and tested in the usual wa) 
these gave the following results: 

Sam ple No. 1 No heat treatment. 





Tensile strength 71,450 Ib. per sq.in 
Elastic limit 12.850 Ib. per sq.in 
1 
Ratio T. S. to E. L 
0.60 
Elongation in 4 in 15.6 per cent , 
Reduction of area : 29 per cent liable time e@lapsing belore the meta reached tt lower! 
' , -- ’ ‘ } 

Sam ple No. 2—Heated to 1550 deg. F., quene hed i Cl Cal Temperature 
oil at 80 deg. F. and reheated to 900 deg. F., from which A micrograph of sample No. 3 shown in Fig. 4 
temperature It Was air-cooled. ln it the crystal grains are of about the same size as u 

| a. @ here is less fre errite This os » to 
Tensile strenegt! 83,950 lb. per sq.in Fig. ? C ther ' , . : due t 
Elastic limit : ‘os b. per sq.in the fact that water-quenchi is more rapid than oil 
Ratio T. S. to E. L que ching. Such a structure - stronger because of this 
0.6 
Elongation in 4 in ¥.4 per cent reduced amount of ferrite am weause the pearlite is 
Reduction of area , 16.0 per cent . 
lample N Heated to 1550 deg. F wh 
Sample NO. 3 eated to 1550 deg. F.. quenchee n ! } ’ . 
p 7 < - , ju ay < ; \ micrograph Ot samp No t nowt! Ih iv. » 
water at 80 deg. F. : heated to 900 deg. F., fro oT 
vater it eg. P. and reheated to deg. F., from In it the ervstal grains are small wit verv little free fer 
which temperature it was air-cooled. 

; ht mu] ture if - oe rite. Such a structure is about as eood as can be wished 
Tensile strength 100,250 Ib. per sq.in for and will give results that cannot be improved upo: 
Mlastic limit : 67,450 Ib. per sq.in . 1 ho 

l for the kind of stresses to which crankshatts are subjected 

Ratio T. S. to E. L ' . 
0.673 It can be taken as a rule that all untreated forgings ol! 
Elongation in 4 in 10.1 per cent ; 
Reduction of area 6.5 per cent any size have more or less of a coarse structure, due to 
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slow cooling through the critical range of that particular 
erade of steel: and the grain is often still further coars- 


ened by the 
as cooling is thus made considerably slower. 


stacking up of forgings made with forging 
machines, 

An example of the grain to be expected when very 
slow cooling takes place is shown in Fig. 6. This micro- 


graph is of a 0.28 carbon-steel crankshaft that has been 





CHANGES CAUSED B 


vh temperature 


very hi 


forged on a forging machine at a 


and cooled slowly by being stacked up with other hot 
shafts. 
It is sometimes stated that very low-carbon steels do not 


vain in strength by being heat-treated; this is not cor 
rect, because there will always be some gain in tensile 


strength, with a considerable gain of the power of the 
to 


were prepared from a two-inch diameter crankshaft that 


hiaterial resist shock. For example, two specimens 


had been forged in the usual way, one end of the crank 
shaft only having been heat-treated. 
No. b 


heat treatment. 


Sam ple Two-inch diameter crankshaft. No 


Tensile strength 62,920 Ib. per sq.in 
Elastic limit . : 31,330 Ib. per sq.in 
l 
Ratio T. S. to E. L 
1) uv 
Elongation in 4 in 4.4 per cent 
Reduction of area 63.6 per cent 


Heated 
quem hed in oil, reheated to 900 deg. F. 


Sample No. 6—Two-inch diameter crankshaft. 
to 1600 deg. F., 


and air-cooled. 


Tensile strength . . , 55,820 lb. per sq.in 
Elastic limit —— 10,360 ib. per sq.in 
l 
Ratio T. S. to E. L 
0.72 
Elongation in 4 in 34.4 per cent 
Reduction of irea i2 per cent 





Fia. 2 
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The micrograph of sample No. 5, in Fig. 7, shows the 
characteristics of steel slowly cooled from a high tempera- 
ture. 
The micrograph of sample No. 6, in Fig. 8, shows a 
A finer grain would 


nearly perfect heat-treated steel. 
have been secured, with more strength, if water instead 
of oil had been used as a quenching medium. 





Fia. » 





Fig. 8 


Y TREATMENT 


microzraphs are to the scale of 200 diam 


All 


eters, 


the 


tests 


considerable im 


I have made a large number of examinations and 
] 


of various grades of steel, and all show 


provement after having had the right heat treatment. 


The widely published official figures of the cost of the Panama 


Canal public an exaggerated 
of e 


entire 


possibly given the general 


the canal 


has been 


have 

the 
statement 
United 


ngineering work 
cost of the 
the 

recent figures 
that the 

digging 
doubtless 


as a plece 
that the 
completed 


idea of cost of 
The 
to the 


made canal 
neigh- 
are 
bulk 
the 


surprise 


States when will be in 


(Colonel Goethals’ 


natural 


borhood of $400,000,000 
conclusion 
gone into the 
the locks. It will 
even, to learn from figures published in the 
the “Canal Record,” that up to Mar. 31, 1914, 
expenditure the canal in the Department of 
Engineering had been only $204,087,000 
the date for all 
was $322,659,000 The 


enein 


9.049), and it is a 


of this has work of 


and 


expenditure 
canal constructing 
many engineers 
last 
the 
Construction 
The total 
nected with 
the 
in round 


number of 
entire on 
and 
purposes cor 
chief 
‘ering, 


$7,000,000; 


expense same 
the 


apart 


up to 


canal items in 


account, from construction and were, 


administration, Sanitation, 
and 


included 


numbers, civil 


fortifications, $ 
latter head 
French Canal Co 


There is 


items, 390, 
payment of 
the 


this head 


general 
the 
$10,000,000 to 


$17,000,000; 5,000,000, 


Under this are 
to the 


Panama 


000,000 


$40,000,000 and 


Republic of also included under 


very heavy expenditures for the reconstruction of the Panama 
R.R., the construction and repair of buildings, and the clean- 
ing up of the cities of Colon and Panama 
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otionmns in 


By DEXTER 





SYNOPSIS—Two old fallac ies still in fluc nee de- 
sign: All handicraft products are artistic; all ma- 
chine-made products are inartistic. The reasons 
for these are give in, and some of the influ nces SUT- 
pre N¢ nted. 


rounding the t ngine ( r-de stgne r are 


Neve ral 1 lustrations of old mach ine S add interest. 





adage current among industrial de 


There is 
signers that “what is right looks right,” and it is gener- 


ah old 


ally assumed that when the outline of a machine member 


As a 


hegs the question,” for it 


looks “eve-sweet” it is correct and well designed. 


matter of fact, this old saying 


presupposes that the designer knows what ts right other- 


wise he cannot be a judge. Now whether a person is a 


good judge of anything depends considerably upon his 


individual development. Thus, to an uneducated Sioux 


machine design and construction, Sibley 


University. 


*Professor of 
College, Cornell 
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esign 





Wii Ml, 











KIMBALL* 


New York would 


appear to be a vast structure, but its architectural beauty 


Indian the Grand Central Terminal i 


structura 


rhapsodies are 


would not appeal to him as compared to the 
beauty of his own wigwam. The Hungaria 


a discordant combination of noises to the uneducated ear. 


while to one musically educated they may bring great 


} 


pleasure indeed. lt follows, therefor . that the old ada 


is true only for those who really Anow what is right. 


The standards and conventions by which we judge the 


from ethies to agri 


matters and things that surround us, 


culture, have been affected by many currous and complex 


inheritances, yet these standards persist, reason of in 


ertia, long after the causes from which they came 


ceased tO e@XIst and iong alter they mve ceased to be an 


index of our daily life. Thus, we persist in wearing but 


tons on our coat-tails and coat though the need 
wh buttons lon 


SICCVOS, 
d. We persist in shak- 
When 


we subject any of these customs and usages to the cold 


) 
rago disappear 


ing hands in defiance of well known sanitary laws. 


———y 





eee 5 1 a 



































} scrutiny of reason, they seem 


ridiculous enough, especially when 
} 


they are no tonger an index ol 


our modern ideals. But they pers 


sist nevertheless, and when they 


do change, it Is ol ly l) slow de- 
erees and through a long period 


of time. Space forbids a full dis- 


cussion of the effect of habits and 


] ; ; ] ] 
customs, Dut If should be care- 


fully noted that in manufacturing, 


| l 
as in ali other Hulman ae 


that 


tivities, 


the tendency which 


to COps 


has been done, tO make things 


that 


though 


have the ap yroval oOo; usade, 


illogical as an index of 


our modern life, is very strong 


and has resulted in some curious 








Five EXAMPLES OF EARLY EFFORTS IN MACHINE DESIGN 


designs. This has been so from 


the very beginning. Savages, for 
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instance, in first making pottery sometimes marked it 
so as to imitate the appearance of a woven basket, the 
production of which preceded the pot. 

It should also be noted that different peoples have dif- 
ferent ideas regarding the same thing. Every people 
brings with it from savagery certain crystallized ideas 
regarding dress, ethics, architecture, etc., that may be 
vastly different from that of near-by neighbors. The hat 
made in New England for American consumption is not 
acceptable to the inhabitant of South America in either 
shape, color or decoration. Yet we habitually overlook 
this important principle and consider all who do not con- 
form to our standards of dress as somewhat uncivilized ; 
they, on the other hand, have the same opinion concern- 
ing us. 

The foregoing observations are well illustrated in the 
case of architecture. From the window where I sit there 
can be seen five distinet styles or types of architecture, 
the net result of several thousand years of experience and 
representing the ideas of several civilizations. Beautiful 
as some of these structures may be, they are not an index 
of our modern ideas. 

A Grecian temple for instance transgressed absolutely 
the fundamental law of sanitation, which demands light, 
sunshine and air for all interiors. It had one door and 
no windows, and while it may have been eminently suited 
as a temple for the day and generation for which it was 
developed, it certainly does not fulfill modern require- 
ments. Yet this type persists with many others, large- 
ly because of our inertia and lack of ability to pro- 
vide a style as beautiful but more suited to our modern 
ideas. Our modern factory buildings, on the other hand, 
which give a maximum of light and air, are, generally 
speaking, monuments of ugliness. Surely there must be 
some other forms of architecture—some compromise 
whereby we shall obtain the modern necessities and yet 
have structures as beautiful as those of our predecessors. 


FaALLAcy or INeviraBLe Artistic DestGN IN 
ITANDICRAFT 

Any intelligent discussion of the proper appearance of 
manufactured goods must be approa hed with these pots 
in mind. Before the present era of machine production, 
when handicraft methods prevailed, the craftsman could 
and did “express” himself in his product in any way he 
chose. Even then, however, he was always subjected to 
hereditary influences and vagaries of imagination that 
resulted in some strange designs. It is usually assumed 
that all of this old handicraft production Was correct as 
to appearance on the ground that the artist-artisan, free 
to express himself, was always a good judge of correct 
uippearance, 

It is true that the highest form of artistic production 
in all lines has always been achieved by hand work, and 
this will, in all probability, continue to be so. We are not 
likely to develop machines that will paint pictures or carve 
statues in competition with great artists. But it does 
not follow at all that because the most artistic results are 
obtained by handicraft that all handicraft productions 
Much of it, indeed, is abominably crude, 
meaningless and ugly, though it brings good prices simply 
because it is hand-made and old. A cursory examination 
of almost any collection of old furniture will bear out the 
above statements. 

It should also be borne in mind that the best product 
of the old handicraftsman was not, in general, for his own 


are artistic. 
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use. Then, as now, it was considered an attribute of 
greatness to possess articles involving much cunning 
labor. The producer of the older days had to exist with- 
out the decent necessities of life. Today we are thinking 
of means whereby all men can possess not only serviceable 
but also artistic appliances and surroundings; and this 
constitutes a different problem, just as it is a different 


point of view. 


FALLAcy or INartTistic DestGN IN MACHINE-MADE 
ARTICLES 

It is commonly assumed, particularly in artistic circles, 
that the introduction of modern machine production, by 
removing the actual tools of production from the hands 
of the artisan, destroyed, to a large extent, the pleasure of 
production and the artistic sense that came as a corollary 
to this pleasure. Writers such as Ruskin, Emerson and 
Morris have earnestly condemned our modern methods 
on this account, and pleaded strongly for a return to 
handicraft methods as the only means of regaining good 
appearance in manufactured articles. 

To the student of economic production such pleadings 
are vain and such speculation useless. The old handicraft 
methods have passed away forever, because the modern 
point of view that would have all men well educated and 
well cared for physically realizes that these ends can be 
met only when the industrial basis on which production 
rests is adequate—a condition that can never exist under 
handicraft production, The problem is not how to return 
to the old conditions, but how to develop an industrial 
art suited to our changed conditions and changed methods 
of manufacture. 


REASONS FOR BELIEVING THE LATTER FALLACY 


Now the reasons for these somewhat just criticisms 
that have been directed against modern manufactured 
eoods are not far to seek. First, the early machines that 
took over the work formerly done by handicraftsmen were 
necessarily erude and could produce only the simplest 
forms in a crude and unfinished manner. This criticism, 
of course, no longer hoids, since modern machinery can, 
in general, produce the finest of products in highly fin- 
ished form. This is well illustrated in the case of shoes. 
No handicraft effort can hope to produce shoes com- 
parable with the modern machine-made article so far as 
beauty is concerned, and while handmade shoes may still 
lay some claim to superiority in service, this is not neces- 
sarily so. The handmade watch is admittedly inferior to 
the machine-made product, and, in general, it can no 
longer be held that any handmade product is inherently 
superior to that made by machinery. 

Second, and perhaps most important, the design of 
manufactured products was transferred from the artist- 
artisan to the group of men whom we now commonly 
classify as engineers. These latter were formerly unde- 
veloped so far as artistic sense was concerned, and for 
that matter they still are, to a large degree. In the be- 
ginning they were almost totally lacking in a sense of 
proportion or in a knowledge of what constituted good 
appearance in manufactured goods. No better proof of 
this is needed than a glance at some of their early efforts 
in machine design. Lacking a knowledge of correct 
forms, they naturally and freely borrowed from other 
well developed fields of construction, such as architecture 
and wood carving. This brought forth such designs as 
are shown in Figs. 1 and 2. 


nen oe 
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Fig. 1 is particularly noteworthy for it is difficult to 
imagine a more ingenious adaptation of the Greek tem- 
ple to the design of a steam engine, while Fig. 


al of the same effort to adapt classi 


2 1s typi- 
models to machine- 
appropriate in 


tool design. These classical forms, while 
the field of architecture, are obviously out of place in 
modern machine design; yet they were freely applied to 
many of the early machines. In fact, this phase of devel- 
opment in modern machine design may be likened to chil- 
drens’ diseases, such as the measles, since nearly all the 
machines that have any history at all have passed through 
this stage. The steam engine had great difficulty in shak- 
ing it off and the etfects of it still appear in the design 


of some machines. 


This tendenevy to borrow was responsible for such de 
sions as the one shown in Fic. fi wl hy Isa printing press 


Philadelphia about 1816. 


of ron, is desig? ed as 


(;eorge Clymer In 


made hy 


This machine, while made though 


it were To he made of wood and elaborately carved. The 


J 1 
that lies back of this e ornamentation 


reasoning 


lj 


? 
a succeeding articie, but mn 


will be discussed in passing it 
should be noted that the desig) is ridiculous when one 
considers the material from which the machine is made. 
It might be permissible to carve the machine members 
if thev were made of wood, but such ears is not lowlea 


or metal structures. The same criticism li : 
constructions as ornate Corinthian capitals where mas 
In cast iron. They ure lool io stor nul illogical l 
metal. 

We have not profited much, however, by our experience 
in these matters. We still make rublh hoor covering 
in imitation of ceramic tiling \ few vears ago when 
, 7a . a —? ’ | , 
moleum was rst produced it Was decorated on thr ul 
face to make it appear like oilcloth. This inherited notion 
ms carried us so tar as to produ moteum WocKS, The 
colors « Wihillch ve ent ely row } ! rou ] 
natural process of manulacture noleum should be made 


in large sheets and would oO doubt e more restful to Thre 
} = 
eve il made in one plain colo! 

Finally, a lack of knowledge o ( oportions of ma 
chine ris is «il ited bv 1 ( is wore resulted 
n si fantas designs a | | 
Is a smal] hand press, and that show in | i, Oo Wh 

] oan } 1 1” - 
Is a shall powel ress made as is 1448 ri ) 
partic larly notewort] . Ol here aye ound combines th 
cl SS] iT es, Lite oolish ornans th ! 11 l mn) 
hand irvine a (| Liv cdicTous ( ( owl eo ( ! 
rect Dropoltlol Ss (| a ] <T ress = Ww? i¢ le 
syper ‘ the supports. 

; 7 ) ] 

It is an old a Still prevalent i it mnachine sup 
pol ire Jegs, and the designer of | » fran copied 
1 hh in ( Ss tiv M's Oss ( orl | nado ter 
a horse’s or cow’s leg ave been equally serviceable 
1 } } } , 
though, as W e show! le legs ( ol other ani 

] 1: P ’ 
mais are used Just as ridiculously ol I nds Ob manu 
factured arth les. Phe legs OL al ahnimais were develope | 
as a means of walking, and as such thev are perfe pro- 


Vy structures 


these forms for st: 


portioned ; but to use 
1] 


Is as 1llog@ial as it 


S'S 


would be To put lay ( l-wines on a 


house. The supports of Fie. 4, while not so fantastic, are 


entirely inadequate for the weight of the frame, the out 
lines of which are ver 


These 


enced the appearance of manufactured articles. 


interestin 
influ- 


Some 


influences and similar ones have greatly 


have been freed through long years of use from these in 
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fluences and have not. In 


some succeeding 
1} } — } +] } 4] 
Shall endeavor to show the principles and fiuences that 
’ , , 
Have ¢ liminated these Inappropriat leatures of the o wl 
7 ’ 7 
machines and by which new machines and manufa ’ 


products may be designed so as to be correct in pro} 
and decoration. 
K 
Panama-Pacific Exposition 
Notes 


By Frep H. CoLvin 
As ] 


Pacific Exposition proper were ready on the opening 


have stated before. the buildings of the 


This means the buildings for which th 


agement were responsible. Several state 


sadly behind and a few of 


vel completed, but some of excellent rensols 


lor cle lay. The same may ly said of the tore! exhibits 


In the buildings devoted to manufacture, varied indus 
trl nad the like lor here we lornate s s telly that 
t exhibits of the country are on the way over on th 
steamer “Jason” or other vessel. Su t] s make 
excusable such statements, in the « papers of San 

INCI SE “Our promises are fulfilled, the Exposition 
opens on time with all exhibits we,” et 

‘Y Palace y { ( lete, but evel 
he some eXhHIDItS hat yet i! One ¢ th 

‘ These Is a lo mn em ttle excuse 

Chief Danforth, of thi ild ind | ible assistant 
\. S. Lindstrom, deserv uch © or their efforts 


and seem to ive won the respect and admiration Of every 
C) nite ( tin ness and attenth to detail 

out despit ther cllorts t must be admitted that th 
machine-tool exhibit is not representative « the preset! 

{ oO e industry, only a few fin presenter 
‘ tly ol t ) »| t ‘ \ Ox ‘ vif 
ur ‘ ive rea n tion \ fe 
ot : est o come, most! t Ly small tool 
ex] { pace ta Vv local dealers 

Wat Mian ‘Toots 


\. ./.. shows a con plete line of machines for use 


nection with water man uni niuilar wor These in 
clu Tool or maki! connect under water pressure 
fi serting \ es in the mains: for cutting off the ends 
‘ Water m Ss: for drilling and tappi Water pipes! a 
kerosene-burning lead furnace for pipe joints; a lead joint 


meter tester: and an extremely interest 


} 


is the Crrove electri dieator, which ! 


aevice KNOW! 
locating underground pipes and service mains 
without digging In various places. 

The Temco Electric Motor Co., Leipsic, Ohio, displays a 
colle on of portable electrie drills and tool-post grind 
C) The Walter Macleod Co., Cincinnati, Ohio, shows 
a large number of portable oil-burning furnaces for rivet 
heating and similar purposes, as well as a special heate1 
for tire shrinking and similar wor 

Chisholm & Moore, Cleveland, Ohio, has a large num 
er ofl osts, including a 40-ton “Cyclone.” The also 
. se of hoists in connection with a trolley on ar 

erhead Ta with switches. These three are n the spac 


ol Berge! WwW Carter, Sal Francisco, Calif 
lisplavs in the space of the 


Hydraulik 


ggest « 


mwever, Is t| it ol the 
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Manufacturing Co., Mt. Gilead, Ohio. This exhibit in- 
cludes a 500-ton 30x40 hydraulic scrap press, a 15-ton 
hydraulic broaching press, a 30-ton pipe bender, a 75- 
ton bar-straightening press, and a 150-ton wheel press, as 
well as a motor-driven high-pressure triplex pump, and 
hydraulic steam pumps for both high and moderate pres- 
sures. 

The Carborundum Co., Niagara Falls, N. Y., has a 
striking exhibit, in which a fountain made of carborun- 
dum crystals forms the center of attraction. In addition 
to a fine display of carborundum wheels and products, 
the exhibit includes the wheels used by various firms in 
different industries, as well as their products. Among these 
are the Atlas Ball Co., Philadelphia, Penn., and the Rich 
Tool Co., Chicago, IIl., as well as marble cutting and turn- 
ing; the polishing of precious stones, and the finishing 
of leather. 

The exhibit of the Warner & Swasey Co., Cleveland, 
Ohio, shows its well known line of machines, including 
the new 2A Universal hollow hex with a 41%-in. hole 
through the spindle and a 24-in. swing. This company 
also shows a double-head boring and tapping machine for 
valve-body and similar work. 

The Shore Instrument & Manufacturing Co., New 
York, N. Y., already mentioned, is also exhibiting its 
Carburizer for case-hardening and its Enamelite for pre- 
venting hardening in local points which should remain 
soft for further machining or other reasons. 

This company has issued a special Exposition edition, 
the 6th, of its booklets on the Shore scleroscope, which 
cannot fail to arouse the interest of all who are handling 
steel in any way. The chapter on the relation of hardness 
to other physical properties reiterates the claims, made 
sometime ago by Mr. Shore, that the hardness as shown by 
the scleroscope indicates the elastic limits of the material 
under normal conditions. These conditions are that some 
elongation, or permanent set, precedes the rupture point, 
especially in the harder metals. Further details of this 
will be given later. 

LOGGING SKIDS 


Huace TIMBERS 


The Smith & Watson Iron Works, Portland, Ore., ex- 
hibits a portable logging machine mounted on timber 
Each skid 


FOR 


skids that make an Easterner open his eyes. 
is 34 in. wide, 42 in. deep and 54 ft. long spaced 6 ft. apart 
by eross-ties of the same width and depth and 6 ft. long. 
On these are the boiler, engine and logging winch. The 
ends of the long skids are rounded off like sled runners 
to allow it to pull itself over the ground into the woods, 
by the same engine that hauls the logs after the trees are 
cut. 

The Lunkenheimer Co., Cincinnati, Ohio, exhibit a 
very complete line of valves, oil cups, and the like, and 
are one of those who were ready at the start. 

The Crane Co., Chicago, Ul., was also among the prompt 
exhibitors; it displays a large number of bends, fittings 
and large valves. The striking feature of the exhibit is a 
huge hydraulically operated 72-in. gate valve. 

The Chas. A. Schieren Co., New York, N. Y., has a 
large space reserved, but owing to delays in shipment, it 
could not be ready in time. Similar reasons have delayed 
a few others who will be represented later. 

The Pelton Water Wheel Co., San Francisco, Calif., 
exhibits not only a huge Pelton wheel, but also includes 
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such concerns as the New London Ship & Engine Co., 
Groton, Conn., Crosby Steam Gage & Valve Co., Boston, 
Mass., Builders Iron Foundry, Providence, R. L, Falk 
Manufacturing Co., Milwaukee, Wis., and the General 
Electric Co., Schenectady, N. Y. Each of these shows 
devices used in connection with the development of hy- 
draulic or hydro-electric power. 

The Pelton wheel itself is built for the Pacific 
Gas & Electric Co., being a 20,000-hp. single-discharge, 
This oper- 


one 


single-overhung Pelton-Doble turbine unit. 
ates with water at a 510-ft. head and has a speed of 360 
r.p.m., the casing being of cast steel, tested at the Pelton 
shops to a pressure of over 400 lb. per sq.in. The bronze 
runner is 74 in. in diameter; the butterfly-valve inlet, 66 
in., and the regulating or relief valve, 24 in. of the Pel- 
ton-Doble type. 
TRANSPORTATION EXHIBITS 

The Transportation Building has several very interest- 
ing exhibits, although locomotives occupy much less space 
than at Chicago. The Southern Pacific Ry. 
No. 1, “C. P. Huntington” in contrast with the huge ar- 
ticulated Mallet compounds which are now used on many 
It also has a locomotive with sec- 


shows the old 


of its mountain grades. 
tions cut out of the cylinder, valve chest, boiler, ete., to 
show its construction. 

The motion picture is strongly in evidence, being used 
by the Pennsylvania R.R., and others, to shows its safety 
work and mechanical appliances, as well as scenery along 
its lines. The United States Steel Corporation also uses 
the motion picture to show the work it has done in safe- 
guarding machinery and improving living conditions in 
and around the mines and steel mills. 

Much of the Transportation Building is devoted to the 
automobile, an entirely new development since the Chi- 
cago Exposition. Many of these exhibits were late in 
arriving, but a few were ready at the start, even though 
all of the decorations were not. Among these was the 
Ford Motor Co., with an assembling track installed and 
a gang of assemblers at work. The assembly track is belted 
to run slowly so that all may see just what is being done, 
a car being assembled every 10 min. for 3 hr. each after- 
noon. This, coupled with a show space displaying the dif- 
ferent types of new bodies, makes a very popular exhibit. 

Many, though by no means all, of the better known cars 
are exhibited, and the decorations of this department are 
unique and pleasing. Beginning at a height of perhaps 15 
ft. from the floor, and about the same width, is a border 
The 
lower portion of this is in relief, showing the mountains 
and valleys, while the upper part is painted on canvas. 
One of these is 500 ft. long and shows the main roads from 
Jacksonville to New York and thence to San Francisco, 
with the principal cities plainly marked. 

The Ford Motor Co. has another interesting exhibit 
in the Mining Building, in the shape of a model of the 
Detroit plant, which is marvelously complete in detail. 
The powerhouse is in operation and an overhead monorail 
crane is delivering small Ford cars to the shipping plat- 
form every 27 sec., which is the rate at which they are now 
heing turned out in Detroit. This exhibit also demon- 
strates what is being done by the sociological bureau of 


representing the automobile roads of the country. 


this company, and shows models of the workmen’s homes, 
as well as many photographs, both before and after the 
bonus system went into operation. 
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Differential Bonus System in 


Operation 


By 





SYNOPSIS 


that a man with a satisfied mind will produce more 


Tt has heen proved lime and again 


work in a given time than a man whose mind is 
loade d with th ings that do not pe rtain to h is work. 
The operation ofa differential bonus system in the 
shops of the Standard Motor Construction Co. 
The dite thods ( mploye d 


de scribed th is 


bears out this state ment, 
the 
article. 


and results obtained are in 





The simplicity of the differential bonus system can be 
indicated most successfully by following a worker as he 
enters the shop in the morning, throughout his day’s 
work and until he quits his job at night. 

Upon entering the shop, he punches a time card which 
performs two functions—one, to record for the pay-roll 


the time worked for the day : the other, to indicate the 
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Front OF Bonus Carp 


time which he spends on each job. By using one side 
of the card for each of these operations, an extra card is 
eliminated. 

When a job is given him by the foreman, an operation, 
or identification, card bearing the shop order and the 
part and drawing numbers is issued. This identification 
card is attached to the work and follows it through the 
different departments, which enables the next man to 
know at a glance what the part is and for what it is used. 

The first thing to be vy the mechanic is 
cure the blueprint from the drawing room. This he does 
by leaving a tool check for the drawing obtained, whi h 
is returned to him when he returns the drawing. The 
man’s time-card number and his tool-check number are 
the same, so that he has but one number to think of. 

While the mechanic is getting his blueprint and tools 
together, a trucker is instructed to deliver the castings 
From the drawing, the me- 


done by to se- 


or work to his machine. 
chanic obtains all the necessary information to start on 
his job. 

A schedule is placed in the right-hand corner of all 
drawings, which shows the different operations to be per- 
formed and their order, the number of tools to be used, 


W. L. 


MYLEs 


and what speeds and feeds are required for that particu 
lar job. 

GETTING TooLs 
all 
ard tools are ke pt and there is on each floor a tool statior 
Each tool 


if a drawing calls for a 


METHOD OF 


There is one general toolroom where small stand 
for tools and fixtures pertaining to that floor. 
station Is assigned a letter; thus, 
tool bearing a certain letter it is readily known to which 
tool station to go. 
hand requiring a certain lathe fixtur 


The drawing calls for tool number B-875 


Take, for example, the case of a lathe 
for the job on which 
he is working. 
He knows at a glance just where to obtain this tool, as the 
letter B indicates the tool station on the first floor. He 
goes to this station and requests tool number 875. The 


tool clerk need not know the different tools. all he is re 
—————EE an = — 
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| } 
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ees 
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SIDE OF Bonus CARD 


» > 
REVERS! 


quired to do is to locate numbers; he merely goes to tool 
rack number 800 to 900, securing the required tool with 
out any delay or argument. 

All tools requiring regrinding or those that are to be r 
paired such work, 
after which they are returned to the proper department 


pee : 
The possibi 


are sent to the general toolroom for 
which are indicated by a mark on each tool. 
ity of losing a tool in some other department is thus 
avoided. 

The installation of this simple system for properly tak 
ing care of tools has entirely eliminated the loss which 
formerly had due to mislaid tools. 

After the mechanic has the drawings, tools and work 
delivered to his machine, he A bonus 


card is issued to him with instructions as to what to do, 


we 


sets about his task. 


what times are allowed per piece and what rate of pay hi 
is to receive as a bonus for extra production. Two views 
3) 


of the bonus card are shown in Figs. 1 and 2. 
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When the mechanic receives his bonus card, he is prac- 
tically in business for himself—he has his instructions 
plainly written out, he needs but little of the foreman’s 
attention and it is wholly up to him as to the amount 
of money he can or will make on the job. This is what 
he likes. It gives him the feeling that he is not work- 
ing for mere wages, as whatever energy and effort he 
puts into his work will be compensated for in addition to 
his regular wage. He knows from the start that he has 
absolutely nothing to lose and much to gain by putting 
forth this extra effort, and it is this feeling, with the 
certainty of increased pay, which furnishes the incentive 
to produce the extra output. 


ADVANTAGES OF THE BoNuUsS SystTEM 


Some of the many benefits derived by the workman 
from this system are that it makes him a much better 
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Fie. 3. CHART SHOWING THE INCREASE IN THE WAGES 


OF Bonus EARNERS 





Showing the average percentuge of all men who 
eurned Bonuses for u period of six months in 1914, 
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A Bonus 


mechanic by furnishing a proper incentive and interest ; 
it reduces the physical effort formerly exerted and in 
creases materially the contents of his pay envelope ; it is 
the means of broadening his education through his ability 
to buy mechanical and educational books with the extra 
money earned; and it encourages him to adopt the habit 
of systematic saving—many of our men have opened 
building-and-loan accounts, while others have purchased 
property, paying for it with their bonus money. 

All bonuses earned up to Tuesday night are payed to 
the men on the following day. This gives them two pay- 
days—one on Wednesday and the regular pay-day on 
Saturday. The adoption of this plan has greatly re- 
duced borrowing by those who found themselves financial 
y embarrassed about the middle of the week. The paying 
of the bonus money separate from the regular wage has 
hown the management that it made the men feel that they 
were receiving some tangible proof from the company in 
recognition of the extra efforts put forth by them. 

This system gives the employer a larger percentage of 
highly skilled and cflicient men with whom to operate his 
plant and also affords him a means of successfully ad- 
vancing his employees’ wages, while at the same time 
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insuring him of receiving full returns for such advances. 
In other words, it enables the manufacturer to produce 
his product at a low cost by paying the highest wage and 
to secure and maintain a greater percentage of effi- 
ciency at a small expenditure. 


CHARTS REPRESENTING THE RESULTS 


The accompanying charts show conclusively the bene- 
ficial results obtained by the men who work under this 
system. 

From the chart shown in Fig. 3, we learn two important 
facts—one, that there is a limit to what a machine can 
do; the other, that the men who work with their hands, 
such as assemblers and vise hands, show a higher percent- 
age of bonus earnings than do the machine hands. This 
is due to the fact that they have a better chance to show 
their individual efforts in accomplishing their tasks. 

In Fig. 4 it is shown that the vise and floor hands 
also make a greater increase in pay, due to the fact that 
® larger proportion of the saving must be offered to this 
class of workers in order to furnish the necessary Incen- 
tive, as the kind of work done by this class is nearly all 
manual labor and exacts more physical energy. 

These charts show only the averages of the whole shop 
many of the workers have more than double these per- 
centages on individual operations. The mechanic of to- 
day has the power to greatly increase or materially de 
crease the cost of manufacturing, and all the efficiency 
systems ever invented or devised by man will not make 
him do one or the other against his will. But if he is 
allowed to work and coéperate under a simple system that 
will compensate him in a satisfactory way for the extra 
efforts put forth, the ever-puzzling problem of how to re- 
duce costs and still meet successfully the demands of 
labor will be greatly simplified. 


* 


Adjustable Lathe Center 
By Gro. C. LAWRENCE 
The illustration shows an adjustable center which will 
be found useful for the purpose of quickly and accurately 
aligning the tail center of a lathe. It can also be used to 
advantage when slight tapers are to be turned by the 
method of setting over the tail center, the limit of taper 





heing determined by the amount of eccentricity of the 
head A and the nose B. 
Srindie 
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AbJUSTABLE LATHE CENTER 

If A and B are graduated and a setting line scribed 
on the end of the spindle and readings noted, the point 
can at any time be placed again in the same position, thus 
making it possible to cut any taper within the range of 
the device without wasting time over the cut-and-try 
method. 

The holes C are for a pin to turn the parts to the 
desired position. The nose and head should be hardened, 
but if wear does take place, the usefulness of the device will 
not be affected. 

The space D may be used as an oil pocket, with a hole 
drilled to carry oil to the point of the center. 
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Making Two-Speed Drive Housings 
for Anitting Machines 


KE DITORIAI 





SYNOPSIS—A 


ment is shown, and some of the 


view in the asse mbling depart- 
nia h ine Ss may he 
observed. When machining the housing, the first 
operation is drilling, the casting being located in 


The WN¢ d for 


locating purposes when pe rforming the subsequent 


its rough stale. drilled holes are 


milling and tapping operations. A vise-jaw type 
of fixture for milling the disk-raising lever is 
shown, also the yg used for machining this part. 


The tools 


are giving excellent results, both as regards quality 


described are of a modern de sign and 


and quantity of production. 





The Wildman Manufacturing Co., Norristown, Penn., 
These 


comprise plain and automatic knitting machines for 


makes a variety of circular rib-knitting machines. 


sleeves, cuffs, anklets, underwear and trimmings, and also 
In the 
body machines, two types are made—those in which the 


ribbers and body, border and sweater machines. 


bobbins are stationary and the work revolves, and those 
in which the bobbins revolve and the work is stationary. 


The advantage of the former type is that the rotating 


CORRESPONDENC!I 


fabric gives the attendant every opportunity to 


and prevent imperfections. 


A view in the assembling department is shown in Fig 


is types and sizes of ma 


1. Here may be observed variot 


chines, either partly or fully assembled. The bobbins are 


carried on a creel over the machine, as A, and the knitted 
fabric is produced by means of the needles in the evlinder 
B, at the upper part of the machine, the design either of 
form or color being obtained with the chain ¢ which 
operates through cam needles in the cylinder. 

On the automatic machines, these pattern chains have 
been superseded with pattern wheels fitted with adjustable 
These 


to obtain fractions 


plates which represent one, two or three inches. 
plates can also be adjusted on the wheel 
of an inch. A slotted plate is also arranged to regulat 
the number of courses that may be required between the 
stitch. 


rollers D) in 


which keeps it in ¢ 


welt and the 

The finished 
to the 
condition. 


loose course, or othe r ¢ hy ines 


fabric Is fed hetwee! the 


cast-iron drum £ clean 


When manutacturmg these machines the various cast 


ings are enameled before any 


ga machining operations are 
them. ‘To 


performed on prevent the enamel being 











Fig. 1. View in AsseEMBLING DEPARTMENT 











Fig. 3. Main Druitt Jia ror Houstne 








Fic. 4. First MILLING OPERATION 


Second MILLING OPERATION 


Fic. 5. 
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chipped, the machine standards are covered during the 
in the assembling department. 
Fig. 2, the first opera- 


time they are 

When machining the housings, 
tion is drilling. The casting is located in the jig shown 
3 and 3-A, 
fixed pins by the screws A. 
down and fastened with the thumb-screws 2B, and the pin- 
D are tightened on the 


in Figs. It rests on pads and is forced against 


The cover is also dropped 
and the knurled serew 
thus holding it securely. 


screw C 
casting, 

The following holes are drilled: One ** 
E, two \4-in., one '*/,,-in. and one No. 30 at the end F, 
a /,.-in. at G,a **/,,-in. at 7, and also one * 
and one No. 7. 


The jig is then turned over and two 


gain. at the end 


eqin., four 
14,-in. The tools are guided through bush- 


ings in the cover. 





Fic. 6. TAppina FIXTURE 


1/-in. holes are drilled in the casting, the tools being 
guided through the bushings in the jig. 


The following holes are then reamed: The hole @ to 7 
the hole // to ly, in. and the * g47 iD. hole to 3% in. 
| 


The tools used for machining this part may be 


in., 
observed. 

The first milling operation is shown in Figs. 4 and 4-A. 
The casting is located by three pins, on which it rests, and 
are set up against it to hold it securely. 
At the inner end of 


spring pins, as A, 
The lever B is also pushed forward. 
this lever is attached a pin which comes against the cast 
The 


upper surfaces are then slab-milled with the 314-in. cut- 


ing, forcing it against locating pins at the rear side. 


ters (, which operate at 60 r.p.m. with a feed of 0.04 in. 


per revolution. 
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When performing the second milling operation, the fix- 
It will be noticed that this 
is the same fixture as used for the first milling operation. 


ture shown in Fig. 5 is used. 


The casting is also located and held in a similar manne1 

The two 31%-in. cutters A, operating at 100 r.p.m. with 
a feed of 0.094 in. per revolution, are used. 

The iixture used when tapping the housings is shown in 
Figs. 6 and 6-A, 
fits into one of the holes previously drilled, and the clamp 
B is tightened on the piece to hold is securely. The holes 
on the end are then machined with the tap C, after which 
The holes at the 


The casting is located on a pin A which 


the casting is reversed and relocated. 
other end are then tapped. 
When drilling the deep hole in the housing, the jig 





Dritt Jig ror Deep HOoLe 


Fig. 7. 


shown in Figs. 7 and 7-A is used. The casting is located by 
two pins, and a clamp tightened against the part holds it 
securely. (These elements are shown better in Fig. 7-A). 

A 31/, 
drill A. 
¢ during the drilling operation. 


When milling the disk-raising levers, 


in. hole 114 in. deep is then machined with the 
The handle B affords a handy means of holding 
the ji 
Fig. oS, used on 
the ribbers, the rough casting is located against a pin A 
and on a spring # in the vise-jaw fixture shown in Figs. 


9 and 9-A, 


ing at the surfaces (C. 


The vise is then tightened, gripping the cast 
The 4-in. side mills ), which are 
located with a spacer on the arbor, are used for the ma- 
chining operation. These cutters operate at TO r.p.m. and 
are used with a feed of 0.04 in. per revolution. 
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Fic. 9. Minune sue Disk-Raistnc LeEvegs 


The jig used for drilling the levers is shown in Figs. 10 
and 10-A. The straddle-milled boss is placed in the jig 
at A, being located behind the adjustable pointed setscrew 
B. The pointed knurled screw C is then tightened against 
The 


knurled screw 2) is also tightened against the lower side 


the casting, which forces it back into position. 


of the lever, thus forcing it against an adjustable screw at 
Hf. The spring pin F is then allowed to bear against the 
part, being held in position with the setserew G, 

The following holes are mac hined: A li, Mh. spot drilled 
and reamed at //, \4-in. spot-drilled and reamed at J, 
No. 19 at the rear of the boss A, the tool being 
euided through bushings in the jig. The bushing L is 
then removed, and the boss of the casting is counterbored. 

A Pulley-Crowning Lathe 

Where many pulleys have to be crowned, some special 

The 
which 


and a 


device is usually employed to give an even curve. 
Armstrong-Blum Manufacturing Co., Chicago, IIL, 
uses large quantities on its power hacksaws, has arranged a 
lathe for this purpose, as shown in Fig. 1. 

The pulley to be machined is located as atyA, and the 


boring, reaming and hub-facing tools are placed in the 





Fic. 10. Jig ror Disk-Ratstne LEVERS 


bolder B. 
ried in the turret C. 
in shape, and is obtained from the shape of the cam-plate 
at D. The cross-slide carrying the crowning tools is op- 
erated by means of a rack-and-pinion movement controlled 
by the lever EZ. 
ward, so that the lower end of the lever F is at all times 
pressed firmly against the edge of the cam-plate. As the 
carriage feeds to the left, the end of the lever rides along 
the edge of the cam-plate in a straight line, until the 


The crowning and rim-finishing tools are car- 
The crown turned is somewhat oval 


The spring F pulls the cross-slide out- 


cut-in form is reached, when it follows the outline, causing 


the end of the cutting tool to describe a similar curve, 
only reversed, on the rim of the pulley. 
A special pulley-chucking device is used, which will be 


As the pulleys 


are six-spoked, the holding device has three clamps, for 


better understood by reference to Fig. 2. 


Each clamp has two jaws, like 
The stationary jaw A 
The movable, 


cal hing every other spoke, 
the one shown at the right. is so 
formed that the spoke rests snugly in it. 
or clamping, jaw B is operated by means of the screw 
GC. By using a centering plug in- the boring tool holder, 
a pulley is easily set and clamped, with the assurance that 
it is solid and will clean up without trouble. 
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Fic. 1. A Puttey-CrowninGc LATHE 








CHUCK 


Fic. 2. Deretrarts oF THE PULLEY 
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Boring Cylinders on the Lathe 





SY NOPsIS—Many special jobs can he just as 
well and as cheaply done on standard machines 


equipped with holding devices and simple acces- 


sorves as on Spe cial mach ines. Furthe r. should the 


t h f 


used as a standard. while the special 


work change in character, standard machine 


can still he 


machine ts always a special machine. 





In the illustrations is shown a cylinder for a 114-hp. 
hopper-cooled gasoline engine. As engines of this type 
were to be produced in large lots, competing with some 
of the cheapest engines on the market, it was necessary to 
manufacture them at the After 


considerable thought on this subject, with due consider 


lowest possible cost. 
ation to the machines available for the purpose, it was d 
cided to finish them on the engine lathe. Later results 
fully justified this choice. It that the 
Fig. 1 is of the heavy-duty type with 


ample power for the heaviest feeds. 


will be noticed 


machine shown in 


THe JG 


A large jig was arranged to rest on the wings of the 
saddle, being securely bolted down and located accurately 
The bore of the cylinder was 
314 in. and the length about 104% in. A 
It was turned taper to fit 


by permanent dowel pins. 


3-1n. boring bar 
was used, as shown. the lathe 


spindle and had a draw-in bolt running through the 


BARRETI 


Ti Borne IlRAD 
he ad 


steel and was drilled at the 


used is shown 0 


The style of 


The body was ol one end to 


accommodate the driving pins on the bar. 
mac slightly smaller than the ¢ nader, In the first 
rougher, shown in Fig. 3, the blades were set far enough 
to give ample clearance for the bo The blades were 
of 14x5g-1n. high-speed steel and were held in place by 
M-in. round cold-drawn steel \ 1 were milled at 
an al ol li, dey SEN lades were used. ben ul 
equal ae | to prevent itt mn tle ase of the 
rst two heads, 14-in. steel 3M ! to the slot 
it the rea ends of the bla es to pre l tin Cll pushed 
out. thor 1! wa l aol | nish reamer, 
mtacar i 
Yq i : ~—Y 
a, 
| | (©) £3 
of . a ) 


FiIG.2 





Y FIG.4 
Currer IlEAp oN 


DORTN« 








Fia. 1. 


spindle to hold it in place and provide the necessary fric- 
tion for driving. The length of the bar bearing in the 
cast-iron bushing. 
at the top to make the bearing adjustable, but this was 


was six inches; it was provided with a renewabl 


The casting was arranged to be split 


not done at the time. 
The cylinder rested on a planed face in the jig, which 
The 


the latter was turned down to 14% in., and two 4-In. pins 


lined it up properly with the boring bar. end of 


were driven into it for driving the boring heads, as shown 
in Fig. 2. There was just a little more space than the 


length of the boring heads between the end of the evlinder 
and the boring-bar bearing so that the heads could be 


carriage 


] 


slipped into this space and, when the 
forward, the bar would enter the head and the pins easi}) 


Was ruli 


slip into place. 


THE CYLINDER AND JIG IN THI 


LATHE 


exceptio noted. all were similar. 


With the 


The cTal cs end o thre evlinde Wis cou erbored tw en 
ible the piston rings to be slippe easily. This was 

me with a fourth head contami our cutters, which 
hia be seeh on th lathe hed. 

Factna IlRap 

The head end of the evlinder had a narrow band about 
1, in. wide extending around the circumference ; this 
was faced off for the cvlinder-head ri et. The cutter ts 


shown in position on the bar at the right in Fig. 1 and 


in detail in Fig. 4. The head was provided at the end with 


set, bt 


j ] } 
aues 


houlder, 


as into which the six short b were 


ing backed up by a steel plate at the end held in place by 
The blades were also held in position in the 
The main portion 


' 
n the boring heads. 
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of the body was relieved, giving only a small bearing in 
the cylinder. Relieving the body next to the blades al- 
lowed the wheel in grinding to reach the bottom cutting 
edge of the blades. Since the thrust of the cut is reversed 
in the facing operation, it was necessary to hold the head 
rigidly on the This with the T-head 
shoulder screw shown at A in Fig. k. 


bar. Was done 


Latuk Run ContTinuousLy 
The lathe was operated at a speed of 38 r.p.m. and 
was run continuously, all changes of cutters being accom- 
plished while the bar was revolving. The holes in the cut- 
ter heads were made with a small amount of clearance, 
and the pins easily dropped into place. The screw for the 
facing head was very easily run in and, when necessary to 
remove, a slight tap would loosen it so that it could read- 
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lead screw, and the graduations are cut +, in. apart; thus 
the screw is given one full turn for each graduating posi- 
tion. To facilitate finding the full-turn setting, a spring- 
backed ball-lock is placed in the collar C to hold the screw 
and indicate to the operator when he has made a full turn. 
The length of the graduated lines is governed by means 
of a lever D and a slotted master plate /, in the slots of 
which the thin end F of the lever will enter. The grad- 
uating tool is carried in the tool post G, and as the lead 
screw is turned each time, the lever D is lifted until the 
thin end bottoms in the slot opposite it. The lever is then 
pushed down and the screw given another turn, and so on. 
The way the master plate is slotted will be better under- 
stood by reference to Fig. 2. Here the master plate is 
shown at //, and the sleeve and mandrel at 7. The master 
plate is bolted to the carriage and moves with it, since 

















ily be unscrewed, the speed of the bar not being great. 
Four heavy slotted clamps were used for holding the eyl- 
inders, being provided with springs to relieve them as 
soon as the nuts were loosened. 


PRODUCTION 


This arrangement worked out even better than expected 
and, in a trial test, a number of cylinders were finished 
complete in 11 min. each. This included rough-boring, 
finish-boring, 
in and taking out 
evlinders and a little careful study of detail, the time 
The finish 


of the bore was excellent and, due to the large size of the 


reaming, counterboring, facing and putting 
time. By properly arranging the 


could be reduced over that above mentioned. 
har, there was no chattering when the cutters entered 
the work, 


A Machine for Graduating 
Sleeves 


By ETHAN VIALL 


The machine shown is used for graduating drilling- 
machine sleeves and was made for home use by the Cin- 
cinnati Pulley Machinery Co., Cincinnati, Ohio. The 
principal parts of the machine were obtained from an old 
lathe. 

The sleeves are first bored and turned, and then placed 
on a special mandrel, which is swung between the centers 
of the machine as shown. The spacing of the graduations 
is obtained by means of the screw A, Fig. 1, operated by 
ball-crank B. Sixteen threads to the inch are cut on this 





Fic. 2. MetTuop or SLorTrinG THE MASTER PLATE 
the lever in the mandrel can only be given an up-and 
down movement. 


"> 


Pneumatic Pipe Bender 
By E. V. ALLEN 


The pneumatic pipe bender illustrated is in use in the 
shops of the Wabash R.R., Decatur, Ll. 
An air cylinder is mounted in a heavy cast-iron table, 


as shown. ‘The ram is guided in the T-slot in the middle 

















PNEUMATIC PrIre BENDER 


of the table and carries a roll A. Rolls like those shown 
at B may be set on pins in holes, as C, to get the desired 
bend. Various sizes of rolls with different sizes of grooves 
are provided to suit the work. A pipe vise at D is con- 
venient for threading or fitting work. 
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Letters from Practical Men 
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Methods of Repairing Gear 
Teeth 


The accompanying illustrations demonstrate two inex- 
pensive methods of replacing gear teeth. 

In Fig. 1 is shown a gear with a single tooth broken 
A piece 


of soft steel of a suitable size is placed in the lathe, and 


AvAUa rays 


off, and in Fig. 2, one with two teeth broken off. 





| : mga 
— 


FIG.1 





FIG.2 


FIG.3 


Metruops oF ReparrRing Gear TRETH 


the pins A are turned long enough to rivet on the inside 
of the rim of the gear, or else are first forged on the steel 
The part of the 
tooth is broken off is then faced, allowing the piece to be 
After 
riveting the repair part on the inside of the rim, the 


and then turned to size. rim where the 


countersunk a little in the holes drilled in the rim. 


corners are turned to the shape of the tooth. 

In Fig. 3 is shown a quick metliod used for repairing 
gears with small faces. This method is chiefly for repair- 
ing automobiles while on the road or hoisting machines 
and 


hole is drilled tapped large 


enough to suit a tap bolt, and the head is then machined 


to the shape of the tooth. 


while in service. A 


Harry A. SCHREIBER. 
Brooklvn. N. Y. 


A Core Plate 


The core plate shown in the illustration has considerable 
advantage over the flat plate with sand banked up around 


the cores to keep them from falling over. This tilted rec- 


ro —_ 


| 
| sal 
| | 
| 

















A Core PLATE 
tangular plate with one end closed has an advantage where 
green help is employed or where a truck is used in hand 
ling cores. The plate is made about 14 in. thick. 

A. E. Howapay. 


Union City, Conn. 
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Lubricating Milling Cutter 


rhe accompanying illustration shows a milling cutter 


designed to overcome the ditt ult ol phan ng the cutting 





compound at the cutting edge of the tool, where it wou 
do the most cood., 
a it big top rake ol the Te th Wis Very ette: tive It) pro- 
ducing a smooth finish. It would appear as if the °/,,-in. 
flat 
» : 
29-Wat _ SSS) } 
; - Water Croove 
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LUBRICATING MILLING CUTTER 


notes wo ila r low ll}. The fact is that “Ome Holes do ( low. 


but most of them stay open and furnish a more than sulll 


cient supply of lubricant. 


anatory, It does 


The illustration is practically self-exp 


excellent service in milling aluminum and manganese 


bronze crank cases and malleable-iron transmissiot 
Wu. SEELERT. 


CiusCs 


Minneapolis, Minn. 


Burring Tool 
The 


the edges, 


illustration shows a hand burring tool for roundi 


starting 


as shown by the arrow at .\ on the work 


a steel stamping used on a motorevecle for 


When the 


piece Is 


the engine. thread is milled, the sharp edge, 


or burr. left is easily removed with the tool shown. 

—— 7p 
x —$—<1, 
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The jig consists of a cast-iron base A with five pins, as 
In the center of the 
hardened and ground pin C which slides in the 
ber D. A ring E is forced over )) for holding the cutters 
F by means of capscrews, as shown. The 

cutters F : radius, and their location is 
shown at G. The cutters are made of carbon sieel. 

Frep. FRUHNER. 


j 


B. for holding the work. 


nase Is a 


steel mem- 


corners ot the 


are rounded 4'5-1n. 


Milwaukee, Wis. 


fos 
x 


Boring-Tool Holder 





The illustration shows a boring-tool hold which I 
consider an Improveni nt over the one that em lo Sat yoke 
in 
RUIN { 
MHOPMAMOOHOOOE: |x. 
} | 
— <<< ooo et 
cc €/ sulk nae Laniiibeal 
Borine ‘Poon llotper 
ind setserew because the view of the hole heine bored 
hot obstructed. 
Ilanny M. Iyarr, 


Bridgeport, Conn. 


ar) 


Oscillating Stop for Dies 


The stop shown in the accompanying illustration is 
known as an oscillating stop. The slot in the stripper 


for the stop should be about 35 in. wider than the stop, 


and the hole through the stop prece should be tapered 


from both sides so that the piece bears on the pin 


In the 
center only, thereby permitting an oscillatory motion of 
the stop. 

The spring tends to keep the part D of the prece down 
on the die and also bearing on the side B of the slot. 

The wall of the stock being blanked is pulled against 
the stop, pulling the part D) over to A. 
The 
blanked. 
attached to the punch holder as shown, 


stock is then in position to he 


The plunger pin C, which is 


should be so adjusted that does not 


operate the stop piece until after the 


MACHINIST Vol. 
strip is reached, the press working continuously through 
out. 

The pin £ fits easily into the stripper so that it may 


be put in and taken out again without difficulty. The 
spring keeps it in and the pin F holds it upright. 

It sometimes happens that a screw must go in the 
same place as the slot for the stop piece. In such in 


stance 
to suit, the slot may be cut as shown at G, where the stop 


, Where the position of the screw cannot be changed 


propel rests on top of the stock. 
Gustave A. REMACLE. 


Newark, N. J. 


¢ 


Pulleys without Dis- 
ting the Shaft 


Securing 
LO 


! have several pulleys to fit on high-speed spindles that 
run from 1000 to 10,000 r.p.m. “ome of them have two 
and some, as Figs. 2 and 3, are made 


! bore a true hole, after first 


setscrews, as Fie. 1, 
a snug fit to the spindle. 


roughing the casting so that the pulley will not twist. 





FIG.3 


FIG) 


FIG.2 


THREE Types OF PULLEYS 


The type shown in Fig. 1 will spring the spindle on 
the same side as the setscrew : on loosening the screws, the 
spindle will be found to have sprung about 0.005 in. | 
The 
type shown in Fig. 3 is more troublesome than that shown 
in Fig. 1. 
too near the edge of the pulley. 

The type shown in Fig. 2 is satisfactory if it is bored 
true. It the 
indicated at A necessary to 


am unable to get stock which will spring back true. 
I think the reason is because the setscrew is 
springs on opposite sides of 


B, and it is 
scrape at these points to make it run true. 


it 


perfee thy 


screw, as and 








punch has engaged the stock. Then, as E-7 

















the punch descends on its course, the FAU | J 
piunger pin pushes the tail of the piece as 
down, raising the part J). As soon as 
the part DP) is raised higher than the pea tied 7 
stock, the spring pulls it over to 2. and 
when the press has finished its strok 
the stop pin rests upon the top of the |) by | ) 
stock, which may then be pulled for (\ ae 
ward for the next blank, the stop piece | D ( — | \ 
snapping into the opening just blanked =e (] B — ? __¢ f} | 
in the stock. | ' / 

When a die is equipped with a stop of 2 Sa v| >? \ 
this kind, the press hand simply pushes a a 


the stock through until it comes out the | 
other side of the die and then pulls it 
steadily through until the end of the 


OSCILLATING STop FoR DIEs 
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Will some of the readers of the AMERICAN MACHINIST 
tell me a better way of putting pulleys on spindles or 
recommend some point | may have overlooked? Why do 
the setscrew and pulley spring the spindles ? 

C. WIpMAN. 

Gates, N. Y. 

[If Fig. 2 
ing at A and #, why not drill and tap clear through and 
Or 


is fairly satisfactory with the slight spring 


put in two opposed setscrews to balance the effect ? 


perhaps three setscrews at 120 deg. might fix things. 


KpITvor. | 


Pin Clamp 
A certain job necessitated the use of a clamp similar to 


that shown in Fig. 1. This was made of machinery steel 


and had a pin-like finger A turned to 14 in. diameter. 


} 


Considerable trouble was experienced by the finger break 








4 Round Drill Rod 


ee | oa 


ee 








Fig. 1. Pin CLAMP Fig. 2. 


ing or bending. ‘To overcome this difficulty I devised a 
clamp as shown in Fig. 2. It was made from one of the 
broken clamps drilled to receive a pin made of drill rod. 
This proved a stiffer finger and was altogether more 
satisfactory. 
CuHarLes HarreNBERGER. 
Buifalo, N. Y. 
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Making a Long Nut in Short 
Sections 


114 in. 


A quantity of cast-iron blocks, > square and 7 
in. high, were to be tapped through 
a manner that if two or more were placed face to face 


thread formed, through 


lengthwise in such 


a continuous would be which 





i ETN 





MAKING A LonG Nur iN SeEcTIONS 


a screw might be passed without opening up a_ space 
the blocks. The lead of the 
that this was possible if the threads were all started at 


To start the threads cor- 


between thread was such 
the same point on the blocks. 
rectly was the problem. 


The method adopted was the easier one of making 


the thread first and finishing the faces in relation to 
the thread. Referring to the illustration, one of the 


MACHINIST 


) } 
bloc KS 


{ is resting on 
In section, A 


a finished surface of the jig sl 


half-screw BB is inserted in the hole and 


pressed down in the threads before the strap (' is tight 
ened. The half-serew has a head of sufficient area to 
insure continued accuracy. It is pressed into a machine: 
locating slot in the jig 

Thus the threads in the blocks are always located 
the same distance from a given point. Straddle mills 
face olf the surfaces marked F and the desired cont 
uous thread is obta ned, the half-screw of cours bemeg 
removed before milling. In addition to the clamp. a 
right-angle piece not shown helps secure the blocks. The 
half-screw B has the threads milled off the sides at D 


so that it can be inserted and removed readil 


DoNnALD A. ILAMPSON, 


Middletown, N. Y. 


Combination V-Blocks, Parale- 
lels, and Angle-Plates 


Of all the tools used bv tool makers. few are of more 
importance than a true angle-plate. This is made usually 
of one piece, and answers but one purpos« The one ce 


—T ribed Is made in two pleces and serves the purpose of a 
numbe1 ol tools. 
The parts A and B, Fig. 1, are two blocks of machine 


steel pack-hardened. They are made to the same dimen- 


£5 
D <_~ > 
“a Pa 
j \ 
& * 
€ 
aa 
a | 
A ed 
f 
ni f | 
G 
| 
J 
FIG 


> 
DLin WK 


COMBINATION \ 


lara \ 


One of them also has an additional groove 


sions and Cul h has a vroove running across one 


edge, running 


parallel to one edge, which is smaller than the others. 


The blow k | 
terbored, 


ly, Ith. 


drilled and tapped 


The 


has four holes drilled through it and coun- 


on the reverse side from that shown: these take 


The block B 


edt 


fillister-head screws. has four holes 


two on on and two on one end 


blocks are made this way so that, instead of being a 
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solid angle-plate, they can be put together in a number 
of ways, as shown in Fig. 2. In making them up it is best 
to make the holes in the block A als in. oversize so that, if 
necessary when in the position shown in 2, the 
face of the block G can be brought out flush with the end 
of the block F. 

In making the V-grooves, it will be noticed that one of 
them on the block B comes between the two tapped holes, 
The reason for this is that pieces may be clamped fast to 


the block by using the clamp shown at ). This is very 
convenient when grinding or doing other machine work 
on pieces that can be held by this method. 

The blocks are also useful as parallels or as height 
blocks and for holding small pieces when grinding them 
In fact, in my own practice [ seem to find some 


square. 
The one essential is that they 


new use for them every day. 
be ground or lapped perfectly square and parallel on all 
sides, and if they are to be used as height blocks to any 
extent, it is best to see that they are of some standard 


dimension so that there will be no confusion In figuring 
dimensions trom them. 
DoNALD BAKER. 
Newark, N. J. 
° . ° os ° al a 
Fr Hany 2) Jig for Dies 
« < 

T have found the adjustable filing jig shown at A in the 

illustration a time-saver when filine accurate dies. It 


enables a workman to file the die absolutely true. as it 


onides the file and thus eliminates mistakes caused by 


(WORK) | : 


[—— 
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FILING CLAMP FoR DIES 


it running out of true. The jig 
a clamp B, as shown. 
| recommend this jig to lie makers, as it can be ad 
justed to any angle and size of die blanks. 
JAMES GRIMSBY. 


New York, N.Y. 
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Adjustable Mandrel Driver 


The illustration shows an adjustable mandrel driver 
designed by me to facilitate the rapid, accurate and eco- 
nomical turning of special bushings. 

The driver has three movable jaws A, B and C which 


are set when the mandrel is on centers. Two of these 


|_| 
Mardr 
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ADJUSTABLE MANDREL DRIVER 

are brought to bear against the circumference of the 
relieved end of the mandrel and locked in position I 
capscrews; the third jaw is brought to bear on the flat 
of the mandrel and is locked in this position by a cap- 
screw. ‘The adjustments are so made that the mandrel 
ean be freely slipped into or out of the driver. 

The body is held in position by two groove-headed 
studs 1) which fit in the slots at each side of the body. 
The studs are locked in the slots of the lathe faceplate 
by nuts, as shown. They make it possible to adjust the 
body forward or backward to suit varying lengths of 


centers. 


Jas. H. ZELLER. 


Berwyn, Penn. 


98 


Collet Arbor for Saw 


Here is shown an arbor on which a small saw cannot 


which allows it to be used 


the construction of 
The saw, 114-in. diameter with a 4- 


slip and 
' 


close to a fixture. 
in. hole, is held by means of a left-hand thread in the nut 


| 
| 








CoLLer ARBOR FOR SAW 


A and a right-hand thread on the screw B. The greater the 
stress put on the saw, the tighter it is gripped by the 
screw and nut. 


CuarLes HATTENBERGER. 


Bulfalo, N.Y. 
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Discussion of Previous Question | 
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Machine Work in Schools 


I was interested in the article by James F. Johnson on 


| 


Many seem to get a wrong impression of ma- 
High- 


school day classes are intended to give the students a 


page 454. 


chine work as carried on by the public schools. 


broader view of life and a knowledge of the produc tion of 


machinery. They also afford the chance to prove a pupil’s 
inclination to be a machinist. The evening classes are dif- 
ferent, and their work must be vocational. 

This winter there were enrolled in the evening classes 
of machine-shop practice in one city high school four ma- 
chinist apprentices, three millworkers, one tool maker, one 
chauffeur, two truck drivers, one electrician and several 
of varied employments. 

At the beginning of the term, the drawings and the 
castings for two floor base-and-column sensitive drilling 
machines were placed in the shop. These, coupled with 
new tools, such as arbors, mandrels, chuck plates, wrenches 
and wood-lathe centers, made a line of work equal to that 
found in the regular shop. While it would be impossible 
to turn finished machinist in the 
evening school, a great help can be given toward that 


out a one term of 
end. 

Some cities carry this evening-class work over a period 
of 32 weeks. Larger interest in this branch of education 
has been engendered by the extending use of self-propelled 
vehicles. The trade school has come to stay, and there is 
little doubt that machine-shop practice will become more 
and more important in industrial education in our public 
schools. 


A. H. WItkrns. 


Wilkinsburg, Penn. 
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High-Speed Brazed-Tip Tools 
The art le on welded-tip tools by Fran Is s. Walters. 
Vol. 41, p. 767, 
subject in an English shop where the practice is slightly 


impels me to give my experience on the 


different and perhaps more economical. 

In the article mentioned, the shank is cut away so that 
the point of the welded tool is about level with its top. 
This is no doubt necessary owing to the small amount of 
space between the top of the tool holder and the centers of 
lathes. On 
generally 50 per cent. greater, and the tip can be welded 


American English lathes this distance is 


directly to the top of the shank, as shown in Fig. 1, thus 
saving the time employed in the operation of cutting 
away the shank to receive the tip. 


From experience I found that to cut away the shank 


considerably reduced the efficrency of the tool. Suppose 


e rest two inches 


an operator let such a tool overhang t] 
and put on an extra heavy cut; the shank would give way 
at the place eut, thus immediately destroving the tool. 

In practice it Was found economical to use no solid tools 
under 114-in. square section, having found that to repeat- 
edly draw down high-speed steel from one section to an- 
liable to 


the Inexperience of 


other seems To destro\ the steel and render it 


crack on hardening, perhaps due to 


the smith when drawing out the tool 


In Fig. 2 are shown old tools of above 114-section after 
being drawn out for tips. It will be noted that after 
being drawn out and while hot, the smith nicks the steel 
as shown at A for straight tools and as shown at B for 


right- and left-hand tools. This does away with 


the tips from the drawn out bars when cold, as they are 


sawing 


On straight tips there is a little waste 
Fig. 2. 


easily broken off. 
of material, as shown at (C' in 
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Hicu-Sreep Brazep-Tie Toors 
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In Fig. 3 are shown a new tipped tool at A and two old 
ones at Band CC. It will be noted that on the old tools 
the tips have been worn down quite thin, yet are still capa- 
ble of doing fairly heavy service. 

In Fig. 4 is shown such a tool with some chips it has 
removed while in the condition illustrated. The material] 
was a bar of ordinary commercial steel 3 in. in diameter: 
the cutting speed was 50 ft. per min., reducing the bar 
+< in. in diameter at a feed of +g in. per revolution. From 
the illustration it will be seen that these tools will stand 
as many regrinds as solid tools, and I noted that, if any- 
thing, their life was longer. It seemed also that better 
results were obtained in the hardening than with solid 
tools. 

The tools shown have brazed, not welded, tips. As a 
result, there is a slight film of copper between the tip 
and the shank, which perhaps may help to transmit the 
heat and give the tip a longer life. 

In making these tools, all work is done on a special tool 
erinder, the shank being touched up on top and finished 
around its sides nearly to shape: the tips are also rough- 
vround to shape on the same machine, being held by 
special jaws. Har- 
dening takes place at the same time, and the tool is finally 

The total grinding time per tool 


The tip is then brazed to the shank. 


cround ready for use. 
for the shank and tip does not exceed 10 minutes. 
The cost of brazing material is about 2c. per tool. 


T. METCALFE. 


Gainsborough, Eng. 
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Wasting Money on Patents 

Your editorial regarding patents, page 396, gives a 
much needed word of advice to many of your readers, 
It is discouraging when you think of the amount of 
money wasted in this country every year in taking out 
patents on inventions that have no commercial worth. 
It is true that in many of the shops clever devices are 
constantly being brought out, and yet outside of the 
shops where they were designed they have such a lim- 
ited field of application that they are not worth trying 
to market. It is also a fact that many seemingly worth- 
less patents have developed into money makers for their 
inventors. Still J former Commissioner 
of Patents who is authority for the statement that less 
than one per cent. of the patents granted in this country 


believe it is a 


bring any financial returns to their inventors. 

Then too, the average man has but little appreciation 
of the cost of selling a new article and would be amazed 
if he were told that in 
or three times the cost of 
is an article that can be sold in large quantities, the 


cases it amounts to two 
Unless it 


many 
manufacturing. 


initial expense of selling is seldom overcome on subse 


quent sales, and the patentee, instead of realizing the 
small fortune he expected to get, finds that he is out con 
siderable hard cash and has gained some dearly bought 


experience. 


Aside from the individual loss, there is also to be 
considered the fact that every patent granted adds to 


the difficulty of a subsequent inventor obtaining a pat- 
ent on a really worthy device. Interferences are con- 
stantly increasing in number, and today it must be a 
wonderful device that can get through the hands of the 
examiners without a citations being filed 
against its claim to being something “new and novel.” 
appeal, but 


number of 


Most of these objections are overruled on 
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they mean added expense and delay to the inventor, and 
all because some misguided person before him patented 
something that really was not worth while. 

It is regrettable that there are so many patent attorneys 
who are only too willing to induce a man to spend some 
of his hard-earned money to get a patent. These sharks 
do everything they can to make one believe that a patent 
grant is an open door to a fortune. Of course, they 
never point out the fact that because a device is patent- 
able, it does not follow that it is marketable. 

Thus, an occasional article on this subject, such as 
your editorial, will do much to discourage indiscriminate 
patents on the part of those in the mechanical world. 
Keep the good work up. 

JouN J. CuRREY. 
New York, wy ae 
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Attachment for Cutting Spirals 
on a Miller 


The Brown & Sharpe Miller attachment for cutting 
short-lead spirals, which was illustrated and deseribed 
in Vol. 41, p. 
I devised in 1910 while shop superintendent of the Max- 
well-Briscoe Motor Co., Tarrytown, N. Y. I think a brief 
des ription of its development may be of interest. 

In 1910 the Maxwell steering gear was changed from a 


1005, is in principle the same as one 


bevel gear to a worm and sector, and as there was no ma- 














Minter ATTACHMENT FOR CUTTING SPIRALS 


chine in the shop which would give any production on 
the worms, it was necessary to. purchase a machine for 
different 
Sharpe 


conferences with 
Brown & 


After several 
representatives, the 


that purpose. 
manufacturers’ 
miller with rack-cutting attachment shown in the photo- 
graph was purchased in preference to a thread miller, for 
the reason that when not cutting worms it could be doing 
regular milling work. The Brown & Sharpe representa- 
tive knew what the machine was purchased for and fur- 
nished correct gears for our lead. 

As soon as the machine was set up and we were getting 
a few worms a week between breakdowns, I realized that 
the drive to the dividing head was backward for our pur- 
pose. I therefore rigged up the head as shown, which 


enabled us to get out about 60 worms a dav without any 
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trouble. The machine ran for over three years in that 
ondition. The attachment certainly increased the pro- 
ductivity of the miller whether on short- or long-lead 
spirals, and my way of an independent drive, although 
more cumbersome, is more effective in pulling the maxi- 
mum feed. 
A. P. PUTMAN. 
Detroit, Mich. 


“5s 


2) 


An Unrecognized Wage Factor 


In making application for a raise in wages some years 
ago, a very peculiar wage factor appeared in the follow- 
ng conversation between a manager of an Eastern watch 
actory and myself: 

“Since I have been working here for some time and 
iave become familiar with your work, is it asking too 
much of you to raise my rate of wages slightly ?” 

The manager replied that the company had not been 
making any money lately, but was just beginning to make 
a little. 

Thinking my services worth more, I told him so, add- 
ing that I was earning more. To this he prompt 
plied, “I know, but it isn’t what you earn, it’s what you 





y re- 


can get.” 

Being in no position to demand anything, I made no 
further effort to secure the increase until reinforced with 
another job. When the manager was notified that I was 
about to quit, he was ready to grant the increase, but it 
was then too late, as others had agreed to pay much more 
than he offered. 

Since then in all my efforts to secure what seemed to me 
a be.ter share of earnings, my policy has been to make at 
least one polite request, then follow with a demand and 
threat to quit unless #t was forthcoming. In every case it 
proved successful, but I do not approve of this method. 
To insist upon or even ask for anything in this connec- 
tion has always been distasteful to me, but considering 
that with a single exception no employer has voluntarily 
raised my wages and that some failed to when requested 
more than’ once, it appears that a demand is the only 
recourse. However, only those who do not consider future 
consequences can make one with impunity. 

Gus HAESSLER, 

Elgin, Tl. 


Free Engineering for Customers 


The following quotation is taken from your editorial 
on page 395. 

\ weakness in American methods of doing business is 
plainly shown by present events Many inquiries are com- 
factory 


ing from abroad for complete equipments—fre- 


quently a general layout of the floor space for the equip- 


nent and material in process is requested No one of the 
bidders of the machinery has any interest in the layout of 
the building. Some agency is needed to do this for manu- 
factures in this country Just who should take it up is 


difficult to point out many of the investigations leading up 
to an intelligent general equipment bid would cost several 
thousands of dollars 


The above reverts to an old question, namely, is it 


referable to build a machine to a customer’s ideas or to 
sell him from stock at less cost and in less time a stand- 
ardized machine that will do the same work but is built 
weording to the manufacturer’s ideas ? 

Machinery builders in this country are usually, as you 
say, specialists and trv to produce a good machine at a 


minimum cost and in minimum time. Naturally, the 
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would not be interested in the build lavout whiel 


the work of another specialist. Why, for example, should 
each of five bidders spend $3000 to furnish a layout, with 
a possibility that none would be acc pted, when probab 
any one of our consulting engineers who ts looking for 
such work would be glad to do it for $3000, 

On the face of it, it looks as if the customer were get 
ting something for nothing (a few are successful by de 
clining all bids and making their own lavout). but in the 
long run every one pays for every bit of eng 
gets. This was realized vears ago when the same thin 
Was being done here in the bridge bus ness, with the re 

' 


sult that it helped verv much toward the consolidation of 


structural concerns and the elimination of such wastes. 

If the matter were brought to o oreign friends | 
the proper light, they might not be so anxious to vel 
free ( 7) Chylhneering services and would probably be vlad 
to imitate the American methods of doing business. 


Springtield, Mass. 


~ eS 1 Dawrtind 
Standard Planer and Parting 
“TT” le 
it OOS 
I note in the article In L. VP. Alford on page L105 
reference to grinding planer tools. Most planer and 
shaper tools are, of course, ground as there illustrated 
Some 12 vears ago, however, an old planer hand showed 
me the method indicated in the accompanving illustration. 


When ground in this manner, the feed can be great 


/ 
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PLANER OR SHAPI Poor 
creased W thout any chance ol; the Wor 1 fted « 
the planer table or out of the = Moreover, the tools 
Will not chatte 


The angie of the cutting edve is import 
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ant, as it has a t ndency to make the work nus the table 
se, The shight clearance at th en vives strengt! 


where it is required and prevents the tool from dig 


into the work. For steel | allow at V 25 dee. clearai 
ba ‘ e cuttin elo ( I find 1 
Sta il owance of 10) ‘ 


m to Promote Foreign 


"Th s2=n cll a 
L radcne 


R. T. Child proposes. on page 4136. that manufacture 
should import voung men from fore countries, teacl 
them to use American tools, and then ship them hom 


It America cannot teach trades te er own bovs, wl 


trv to tear h fore joners 2 


We have had tremendous agitation 1 this ountti ic 
trade training, running all the wav from “vocational” 
schools, whatever the ma he. to corporation school \ 
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this agitation has brought us practically nowhere. Voca- 
tional schools have reverted to the hands of the profession- 
al educator, who has killed the trade element deader than 
a door nail; the corporation schools have laid off their 
apprentices, with little regard to anything but self-preser- 
vation. State legislatures have been importuned to ap- 
propriate money for the training of mechanics so that 
they may become teachers, but there are no jobs for them 
when they are trained. 

This is not exactly a constructive criticism, but some- 
times it is necessary to pull down an old house before 
building a new one, as it is expensive to build over the 
former. The meat of the trouble with all forms of ap- 
prenticeship training and vocational education is habit. 
Both the schools and the shops have certain habits which 
are incompatible with serious work along these lines. 

School administration is based largely on the employ- 
ment of incompetent teachers and then making the most 
of it. The fact that they will work for the salaries paid 
is suflicient proof of their incompetence—not proof that 
they do not earn what they get, but that the public will 
hot pay enough to get what they ought to insist on. Shop 
It is a habit, born 
When 


lnmMe- 


administration is based on expediency. 
of necessity, to do the work in hand and then stop. 
is natural to lop off the least 
The apprentice school 


times are slack, It 
diately productive departments. 
pays only deferred dividends, and, therefore, is likely to 
be hit early in the depression. If not shut down, the boys 
will be placed on such short time that they will have to 
leave to earn enough to keep body and soul together. 

I hope that Mr. Child’s plan will be put in operation, 
because, to do so, opportunity must be offered American 
youths to do the same thing. We will have to do some- 
thing, because we cannot import our skilled labor as we 
have done in the past. Europe’s skilled machinists are 
being sent out to be shot. The industrial countries are 
more than likely to re-import many of our best men. 

The large shops will renew their faith in their appren- 
tice schools, but if they have not learned that the success 
of such schools is dependent on their independence of 
financial and business conditions, they will be only a 
makeshift. No matter how many corporation schools are 
established, they never can fill the need, especially in ma- 
chinery lines, because there are such a multitude of small 
shops which are utterly unable to support even the small- 
est kind of a school. The boys who ought to have been 
cared for by the smaller shor; must be taken care of by the 
public or not at all. 

If the public is to do this work, it must do it on a bet- 
ter basis than it has been done in most instances in the 
past. There have few schools where an honest 
piece of work has been done, but they are so few that they 
They are not 


been a 


simply show that it is possible to do it. 
numerous enough to make any perceptible impression on 
the problem as a whole. 

Honest administration of a trade school does not mean 
merely that no one will steal its funds. It means that 
everyone connected with it will give full value in work 
and intelligent effort, just as they would for a firm that 
had to make money or sink. It means that every boy 
who enters must be taught to work, and not to play at 


work. It means that public opinion must be educated 


to approve o: school hours approximating industrial hours. 


It means instructors who expect to hold their jobs through 





MACHINIST Vol. 42, No. 15 
merit only, not because they once landed them or because 
they have friends on the governing board. 

These seem like very simple requirements, but exper- 
ience all over the country has shown that they are diffi- 
cult to live up to. There is such a widespread idea that 
working for the public should be working the public that 
anyone who attempts to give, and get others to give, full 
service for his salary is looked on as slightly demented. 
When the public gets over this idea and insists on its 
servants actually serving, public industrial education and 
a number of other public activities will be entirely feasi- 
ble. 

EK. H. Fisu. 

Worcester, Mass. 


.s 


Making Exhibits Educational 

Your editorial “Making Exhibits Educational,” page 
184, brings to mind an incident that occurred during the 
Centennial Exhibition. 

The Remington Arms Co. had a large show case stored 
with a collection of finely finished guns. A visitor, in 
passing, remarked to his companion, the editor of Engi- 
neering: “If this company had one of its guns set up 
here and chained so no one could steal it, but so anyone 
who came along could handle it, it would be worth more 
as an advertisement than the whole show case.” 

The editor replied: “Yes, and a gun with a card say- 
ing it had been handled by a hundred thousand men, boys 
and fools would be worth more as an advertisement than 
anything else the company could do.” 

Possibly this might not turn out as the editor thought, 
as the experience of the Straight Line Engine Co. at the 
Paris Exhibition of 1889 indicates. A full set of finished 
details and duplicates of the parts in the engine exhibited 
were laid in a convenient position for handling, with a 
conspicuous card advising—or in fact, inviting—visi- 
tors to examine them. So few took an interest in these 
or the trouble to study them, that it is safe to say the ex- 
hibit was an unprofitable investment. 

Possibly things have changed during the last 30 or 40 
years, as the recent Automobile Exhibition would seem to 
indicate ; those interested examined the details critically— 
presumably to learn. 

JoHN E. Sweet. 
Syracuse, N. Y. 


x 


Plugging Holes in Dies 

Referring to the article on the above subject by O. 
R. Klepper, page 210, I have found from experiments 
on various dies and shapes that asbestos, while a good 
help to prevent cracking, is m many cases difficult to 
get out of small tapped holes. I therefore add one- 
fourth part of graphite to the asbestos, which will then 
permit a much easier removal from the holes. 

Worcester, Mass. Harry F. CLirrorp. 


Round Pocket Screwdriver 


It seems that a most convenient way of getting “all 
kinds” of leverage was overlooked in the case of the disk 
What 


screwdriver described on page 348. 


with using a nail or even a lead pencil through the center 


hole ? 


Turtle Creek, Penn. Wa. S. ROWELL. 
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The exports of metal-working machinery from the port 
of New York during February reached the total value 
of $2,119,676. The individual totals for all countries 
taking more than $5000 worth are: France $1,161,814; 
Great Britain $678,705; Sweden $103,680; Italy $43,918 ; 
Denmark $34,094; Australia $17,846; Holland $15,562; 
Russia $12,152; Spain $5561. 

It appears from opinions given by the Judge Advocate 
General of the United States Army and the Comptroller 
of the United States Treasury that the recent prohibition 
enacted by Congress against premium and bonus pay- 
ments on work done in the United States arsenals does 
not affect piecework or the piecework system. 

The final paragraph of the opinion of the comptroller 
reads: 

I am of the opinion that the piecework system of payment 
as used in the Ordnance Department of the Army in the 
manner indicated by the Chief of Ordnance, is not affected by 
the legislation in question. Such is also the view of the 
Judge Advocate General of the Army, as expressed by him 
in an opinion dated the 12th inst. [Mar. 12] to the Adjutant- 
General of the Army, and with it I agree 

Thus, while premium and bonus payments and motion 
and time study are temporarily prohibited in government 
shops, the piecework system has not been affected. It 
is evident that a congress composed of lawyers, politicians 
and planters cannot get at the bottom and root of manu- 
facturing methods. 


Responsibility and Authority 


When a man is held responsible for any function, 
he should be given all the authority necessary to dis- 
charge that responsibility. When authority is not given 
with responsibility, the delegation of responsibility is a 
plain case of preparing to “pass the buck” when trouble 
arises. 

The delegation of responsibility is a necessary device 
in the operation of industrial enterprises. If the gen 
eral manager should be held directly responsible for every- 
thing, he would be tied down with detail and unable 
to do his job; so he delegates as many responsibilities 
to his assistants and subordinates as he can. It is quite 
common to find, however, that his assistants and sub- 
ordinates cannot take any action, save in the execution 
of mere routine, without seeing him first. This delays 
work by delaying decisions and it causes atrophy of 
initiative in the subordinate members of the organiza- 
tion. 

This condition usually takes the form of making all 
subordinates’ orders subject to the approval of the man- 
ager; thus, no order is good, if anyone chooses to ques- 
tion it, unless the boss himself says so. Many a manager 
feels that he is the only one in the plant who can really 
he trusted to do things properly. 

We wish, therefore, to point out two things: First, 
that responsibility should never be delegated to any but 
those competent to handle it; second, that a subordinate 


carrying a responsibility should be clothed with authority 
to discharge it. If the superintendent or foreman is 
not capable of making sound decisions and carrying them 
out, then either get one who is capable or else do not 
try to hold the incapable one responsible. To cloth 
him with authority, it is only necessary to let it be w 
derstood that orders coming from him are the same as 
direct orders from the manager, subject to review but 
not to approval, 

We find that this principle is agreed to by executives 
pretty generally—sometimes it is clearly brought out 
In their organizations; sometimes it is tacitly assumed 
and observed—but in too many cases it has not been 
clearly thought out and enunciated, due to a lack of 
Introspective study of the framework of their own or 
ranizations, 

No factor in organization is of more importance, ps) 
chologically, than that of making each subordinate feel 
that he has his own load to carry: that he is an inte- 
eral part of the management; that he is really expected 
to think for himself, and to act promptly and dec isively, 

Merely “backing up” subordinates does not carry out 
this principle. To illustrate: It is not uncommon to 
find an assistant with “general duties,” so to speak, 
mixing into all activities and giving orders which the 
superior is bound to “back up.” That assistant has no 
well-defined responsibility; his superior is dividing re 
sponsibility with him; there is liability to conflicting 
policies and orders; the assistant does not feel, in giving 
his orders, that he is responsible for their ultimate ef- 
fect, and hence does not give them the thought that 
he should. 

We must point out, as a sort of corollary, that it is 
necessary to train assistants to decide accurately and 
promptly and to cover well their “bailiwicks” without 
overstepping limits. Too frequently, we find, foremen 
and superintendents are expected to grow just naturally, 
without cultivation. 


Land Sharks and Industrial 
Towns 


There are many advantages in locating manufacturing 
plants in small places or in small industrial centers built 
up on the outskirts of large cities—providing all condi- 
tions are right. But in too many cases this has proved 
to be a snare and a delusion when all aspects of the propo- 
sition were not carefully considered. 

The main thing to be guarded against is the land 
shark, who is responsible for more bitter disappointments, 
both to firms and individuals, than any one class of the 


shark family, and unless an industrial community can be 


freed from this pernicious individual it is assured of fail- 
ure. Good manufacturing business and land speculation 
in the community do not go hand in hand. 

One of the difficulties which has been experienced by 
some of the railroads requiring large areas for shop pur 
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poses is to get room for their men within a reasonable 
distance. They frequently have no trouble in getting 
their own ground at a reasonable rate, but after the 
shops are built, the price of house lots shoots skyhigh and 
makes investment either for rent or occupancy a ques- 
tionable proposition. This, coupled with the uncertainty 
of employment, makes careful men hesitate at investing 
hard-earned dollars in a home in a new town which may 
or may not have a future. As a result the men live in the 
adjoining city and the railroad usually has to run a special 
train for them both morning and night. 

One of the favorite games is to offer a free site to a 
well known firm as an inducement to locate on the new 
property. This comes in well if it can be worked just after 
a disastrous fire when rebuilding is necessary in any case. 
Then, the land shark announces that the great firm of 
so-and-so is impressed with the advantages of the new lo- 
cation and the likelihood of its becoming a second New 
York or Chicago, and he proceeds to hypnotize smaller 
manufacturers into the belief that their future depends 
on joining this particular colony. 

If the land shark is not too greedy at first, he usually 
catches quite a few before he boosts the prices. In some 
cases he gets the idea that one large shop is all he needs 
as bait, and up go the prices. Usually this fails, and both 
the speculator and the one firm that took the bribe suffer. 
The more usual method is to get three or four and then 
put the prices to the danger line. In a case of this kind 
which recently came to notice, the price was boosted to 
$8000 an acre after three concerns were located—and 
tlie “new industrial city” now has locomotor ataxia. 

In some few instances the railroads have bought several 
hundred acres and developed the town themselves with- 
out attempting to make exorbitant profits. The benefit of 
having the men well located, and convenient to their work 
and contented with their surroundings, being worth 
more than a little speculative profit. Some plan of this 
kind seems to be the only safe one to follow if real success 
is to be attained in this sort of a development. 


FY 
Practicalizing the Cadet 
Engineer 
The greatest crime of the sin-stricken cadet engineer 
is his woeful lack of knowledge of practical things; that 
is, of life as it really is. How often we come across this 
idea in one form or another. 
many times that we are apt to believe it without asking 


It has been repeated so 


if it is true or why it is true. 

The speaker or writer who comments upon this lack of 
the youngster usually believes that he is referring to a lack 
of specific trade or engineering knowledge. But this is 
only partly true, for there is another shortcoming that, 
if anything, is more serious. It is the lack on the part of 
the average cadet engineer of knowledge of life as it is— 
of the thoughts, habits, viewpoints, and manner of living 
of the men in the shop, with whom he is working or whose 
labor he is managing. In this direction, the charge of 
impracticality is usually fully as true as in the other, 
and its possibilities of harm are much greater. 

These columns have carried a number of comments 
in regard to the industrial-service movement that is un- 
der way in many of our technical colleges. Some 3000 
envineering graduates have given personal service in 
teaching foreigners, American working men and working 
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boys. It has been said that the possibilities for industrial 
good in this movement are greater than in any other that 
has gripped, or is now gripping, cadet engineers. This 
we are prepared to believe. 

But in addition to the benefits commonly brought to 
our attention, is there not another? Will not this work 
tend to practicalize the cadet engineers as regards their 
knowledge of working men. If so, it will permit the 
young engineer to become useful to his employer and to 
society in a shorter time than has been the average in the 
past. 

The extent of the movement is shown by a few figures. 
It was started eight years ago in the Sheffield Scientific 
School of Yale University. Already nearly three thou- 
sand men who have been enrolled in its work have been 
graduated. Today there are 3500 undergraduate engi- 
neers, reaching over 60,000 men and boys. Friendly, 
mutually helpful, personal contact is the basic purpose. 
These coming engineers are teaching English, mathe- 
matics, electricity, drawing, hygiene, first-aid to the in- 
jured; are directing recreations and athletics; are acting 
as friends and counsellors to the working men, and as 
big brothers to the boys. The men and boys are getting 
a great deal, but the cadet engineers are getting more. 

One result of this has been the recognition on the part 
of the faculties of several engineering colleges that a 
course of instruction should be given in what is being 
termed “The Human Side of Engineering.” <A feature of 
a number of senior engineering trips is a day’s program 
devoted to industrial work which is intended to improve 
the physical conditions and to relieve the mental harass- 
ments of daily labor. 

The undergraduate engineer who has been through a 
personal experience in industrial service should be practic- 
alized before graduation, at least as regards his own atti- 
tude toward the great fact that working men are men. 


2 


The Old and the New in Small 
Shops 


The engine lathe probably holds undisputed sway as 
the backbone of machine-shop equipment, except, perhaps. 
in highly specialized manufacture of duplicate parts. 
This is particularly true of the smaller shops, where the 
lathe is often the only machine except a small drill of 
some kind. 

Even in the making of shrapnel and similar ammuni- 
tion, the engine lathe is in great demand in these strenu- 
ous times. If this be considered as out of the usual, 
a visit to the shops of any sparsely settled community 
where manufacturing in large quantities is unknown will 
soon convince one that it is still a staple machine which 
can be manufactured safely in fair quantities at all times. 
This is also a factor which can well be considered in 
equipping school shops. 

The recent development of the autogenous welding 
apparatus has also made this a necessary part of even 


small-shop equipment, so that we often find the old and the 


new side by side in shops that have little else with which to 
handle their work. Not only are broken parts repaired, 
but worn places are built up with new metal by the “put- 


ting-on” tool, which was so often needed in years gone by. 


The striking feature is that the old and the new should 
so often be found together in the smaller shops. 
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High-Speed Slotter The table is 12 in. in diameter over T-slots, 15 in. over 


all, and has power feeds in all directions; the in-and-out 





The illustration shows a 5-in. stroke slotter recently de- —" Bes 
Phe illust on ah re P > . Pes traverse is 10 in. and the cross-traverse 11 in. Phi 
signed by the Newton Machine Tool Works, Philadelphia, ; ( 
- ; height under the frame is 9 in., and the maximum dis 
ee hi lesi 1 : oe tance under the tool apron 15 in. 
s ‘ e was designed specially tor finishing the mm 
ls machin a 5 pec 7 * & the he cutting bar is provided with a relief tool apron, 
7 and the table has duplicating stops and friction-clutche 
| This machine can also be furnished with a turret tool 


} 


holder, and a ram slide can be made to swivel 10 ds 


either side of a vertical position 


Improved Lathe Features 


On its newer type of 16- to 30-in. lathes, the Greaves 
Klusman Tool Co., Cincinnati, Ohio, has incorporated a 
number of improvements. The 20-, 22-, 24- and 30-i 

sizes are made with either a three-step cone and doubl 
back-gear or with an all-geared head. The spindle noses 
of the 16-, 18- and 20-in. sizes are made a standard size, 














HigH-SPEED SLOTTER 





breech mechanism on army rifles and is adapted for tool- 
room work where high speed of the cutting bar is required, 
It can be operated from 30 to 120 strokes per minute by 











direct cone drive. Fic. 3. Borrom View or ONE or THE LATHE Bens 
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so that faceplates and chucks are interchangeable for the 
group. The same is true of the group made up of the 
22-, 24- and 30-in. sizes. 

The type of apron used has the mechanism mounted in 
the back plate, the bushings of the front plate merely act- 
ing as supports. This is plainly shown in Fig. 1. From 
this illustration it will also be seen that, by removing the 
operating levers, knobs and a few screws, the front plate 
may be taken off and the entire mechanism exposed for 
inspection, cleaning or repairs. This obviates the trouble 
often experienced when it is necessary to remove the en- 
tire apron to get at the inside. 

The back of the apron is shown in Fig. 2. At the right 
side, near the top, is shown the rack pinion, This is sup- 
ported by an outboard bearing, and does not overhang 
when engaged, as is generally the case. This is designed 
to keep the pinion teeth in line with those of the rack, 
and to eliminate the twisting and wearing tendency of the 
overhanging type. 

Another feature is the heavily webbed bed in the larger 
lathes. The bottom of one of these beds is shown in Fig. 
3, which gives a good idea of its rigid construction. 


es 


High-Speed Hacksaw Machine 


The hacksaw machine shown represents the latest ad- 
dition to the line made by the West Haven Manufacturing 
Co., New Haven, Conn. 

This machine is equipped with a four-function hydrau- 
lic oil ram, which lifts off the work on 
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By loosening two screws on the commutator end of the 
motor, the protector cap can be removed, thereby eXxpos- 
ing and giving access to the carbon brushes, brush hold- 
ers and all electrical connections, including that of the 


attaching cable, all of which are held by spring-snap bind- 

















TooL-Post GRINDER 


ing posts, no soldering being required. This permits the 
renewing of the attaching cable without soldering or dis- 
turbing other connections. 

The direction of rotation can be changed instantly by 
reversing the two lead wires from one spring-snap bind- 
ing post to the other. The motors are designed to run 


equally well in either direction. 





the return stroke, the frame to 
any height, lowers the frame and holds 


raises 


it in any desired position. The machine 
is also provided with a double remov- 
able vise. 

The machine was designed to run at 
70 strokes per minute on tool steel or 
110 strokes on soft steel. It has a 
capacity for work 12x15 in., and takes 
blades 18, 20, 22 and 24 in. long. The 
machine weighs 1700 pounds. 


< 


Portable Electrical 
Tool-Post Grinder 


The portable electric tool-] ost erind- 
er shown represents the latest prod- 
uct made by the Hisey-Wolf Machine 
Co., Ohio. These 
are made in a variety of styles and 


Cincinnati, tools 
sizes for operation on both direct and 
alternating current. 

The bronze bearing on the 
end of the motor is cone-shaped to such 


wheel 


a degree that it can be readily adjusted 

















in either direction from the outside of 
the motor without removing any part 
The bearing on the 
commutator end of the 
annular, self-adjusting, ball-bearing, by 


of the machine. 


motor is a combination thrust 


and 
which it is designed to have the armature shaft assume 
its natural position after any adjustment is made on the 
wheel end bearing due to wear. Both bearings are com- 
pletely inclosed, and have lubricating reservoirs to which 
are attached self-closing oil cups. 


means of 


HAacKsAW MACHINE 


The tool-post bar is so held that the motor can be swung 
at any angle within a complete circle. A quick-acting 
switch, fastened to the attaching cable and «onveniently 
located about 6 in. from the motor, is provided. 

Adjustable wheel guards can be provided for use with 
these tools; these are attached by tapping a hole in the 
wheel-end cap of the motor for a holding screw. 
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Forcing Presses The frames of these machines are made of iron; th 


m —— pinions are of chrome-nickel or chrome-vanadium steel 
The forcing presses shown are two late additions to 


the line made by the Atlas Press Co., Kalamazoo, Mich. 
The type shown in Fig. 1 was designed especially to be 


and the rams nickel-steel. 


Decimal Time-Study Watch 


The dial of the time-study watch shown is divided into 


used on the lathe or bench, but can also be furnished 





tenths and hundredths of a minute and, in addition, con 
tains figures spaced two-hundredths of a minute apart. 
It is so arranged that at any point of elapsed time there 
is indicated what the corresponding output per hour is. 
For example, if it requires 0.76 of a minute to per 








ALL \ 











Fig. 1. Forcinc Press ror Uss 
ON LATHE oR BENCH 

















DrecIMAL TimE-Stupy WATCH 


form one operation, as shown by the stopping of the large 
hand, the reading, 78.9 directly under it, is the corr 
sponding output per hour. 

To start the watch, the slide on the edge is pushed 
toward the stem; reversing of the position stops it. The 
hands are brought back to zero by pushing down on the 
crown. 

This watch is a recent product of M. J. Silverberg & 
Associates, Peoples Gas Building, Chicago, Ill. 


Motor-Driven Vertical-Spindle 
Surface Grinder--EKrratum 


Through a typographical error the temperature rise given 
on page 582, in connection with the motor of the machine 
described, was erroneously printed as 131 deg. F. above room 
temperature instead of 91 deg 

. 


According to the “Engineer,” the choice between steel and 





wood poles for transmission lines is mainly a question of first 











cost plus mainterfance charges In the industrial districts of 
England there are many reasons why wood poles cannot b+ 
Fia, 2. Fore ING PRESS FOR Va- run in a straight line, with the result that the spans usually) 


' do not exceed 85 yd. in length For such spans it is cheaper 
RIE Oo Wor! : 

eoaiabe , . in first cost to employ wood poles which require no after main 
tenance Under exceptional conditions, such as in Cornwall 
: tf ‘ ‘ nee spat Ce be sed ; 1 stee roles c: e loubted! 

with pedestal legs. With this machine, 12-tons pressure JONGer Pans can Se used ant et poles can then undow 
; : . : be employed with advantage Steel poles should not be em 
1s easily obtained. ployed in smoke- and fume-laden districts without the most 
The machine shown in Fig. 2 has a pressure capacity reful investigation, because experience with them on tram 


f1ibt It j ted for tl l f worl n which way and railway systems has shown that their rate of deter 
I g S { i » , ass | ) , , 
ng > Vous. 1S adapied 10! = oo " Ors On - ioration is rapid, and the cost of maintenance in painting, et« 


it is shown engaged. is hiet 
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Accurate Automatic Screwe- 
Machine Job 


In Fig. 1 are shown two commutator cores on which 
rapid production and accurate machining operations are 
essential features. To meet these conditions the Cleveland 
automatic screw machine shown in Fig. 2 was tooled up. 
As a result, the size of the hole is kept within 0.0005 in. 
and the other dimensions within 0.001 in., at the same 
time permitting an output of 45 per hour for the small 


piece and 26 per hour for the larger one. The pieces are 
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Fig. 1. Tre Work 




















TOOLING FOR 


AUTOMATIC ScREW-MACHINE 
CoMMUTATOR CorES 


Fig. 2. 


shown nearly full size. They are made of cold-rolled 
steel. . , 

The tooling on this job may be of interest. The first 
operation is to gage the stock to length, using the adjust- 
able turret-gage stop 7. Next, A and B in Fig. 1 are 
rough-turned by the center drill J and the turning tool ./. 
The third operation is to drill the hole ( and rough 
the undercut, Fig. 1, using the drill and split holder with 
the overhanging arm K ; and form the groove F, finish the 
length @ and break down for the cut-off tool at F, using 
the forming tool L. Fourth, finish-turn C, finish under- 
cut, using cross-slide turning attachment M, working in 
the combination the counterbore V, which 
reams the hole C and The 
last operation of cutting-off is performed by the independ- 
ent cut-off attachment P. 


reamer and 
finishes the counterbore B, 


~ 


A good fireproof cement can be formed of iron filings 140 


parts, hydraulic lime 20 parts, quartz sand 25 parts, sal- 
ammoniac 5 parts, and enough of vinegar to make a paste. A 
similar cement consists of iron filings 180 parts, lime 45 parts 
and common salt 5 parts, converted into a paste with strong 


vinegar 
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PERSONALS 











¢. H. Johnson, European representative of the Gisholt 
Machine Co., Madison, Wis., sailed for Europe on Apr. 10. 
A. Vuilleumier, chief draftsman of the Becker Milling 
Machine Co., Hyde Park, Mass., has been made assistant to 


chief engineer. 
Paul B. Liebermann, formerly assistant chief engineer of 
the Sprague Electric Co., has joined the Hyatt Roller Bearing 


the 


Co. as engineer of tests. 
R. W. Ellingham, for the past 10 years connected with 
the Hendee Manufacturing Co., Springfield, Mass., in various 


capacities, latterly as works manager, has resigned and will 
temporarily relinquish all business activities. 

E. W. the past 25 years in the employ of the 
Norton Co., Worcester, Mass., and for the last six years sales 
manager of this concern, has resigned in order to become 
with the Waltham Emery Wheel Co., with which 
as sales manager. 


Dodge, for 


associated 


he will act 





OBITUARY 








Philo M. Beers, for many years a conspicuous figure in the 


development of sewing-machine needle machinery, died at his 


home in Bridgeport, Conn., Apr. 5. He became associated 
with the sewing-machine industry in 1858, at the age of 23 

William Disston, president of Henry Disston & Sons, died 
suddenly Apr. 6 at his home near Philadelphia. Mr. Disston 
was born in Philadelphia June 24, 1859, the son of Henry 
Disston, who came to the United States in 1840 and settled 
in Philadelphia After receiving his early education in that 
city, Mr. Disston entered his father’s business. In addition 


to being president of the saw works, he was the head of 


the Henry Disston & Sons File Co. and the Henry Disston & 


Sons Steel Works 
William T. Simpson, vice-president of the American Roll- 
ing Mills Co., Middletown, Ohio, and general manager of the 


Zanesville, Ohio, branch, died at his home in Cincinnati, Ohio, 


Mar. 31. Mr. Simpson has been in the iron and steel business 
ever since a_ boy. He operated a steel and iron mill in 
tiverside, a suburb of Cincinnati, and when he sold this out 
to the United States Steel Corporation, he organized the 
American Rolling Mills and became a dominant figure in the 
making of ingot iron. He was 59 years old 

x 


A’ Useful Protractor--Erratum 


In the illustration of the article published under the above 


title on page 524, the wheel, or center, was shown as built 
up, whereas it is one piece of bronze, and the flexible steel 
scale simply made endless with silver solder. 
x 
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PIG IRON—Quotations were current as follows at the 
points and times indicated 
Apr 9, Mar. 12, Apr. ll, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.00 $ 9.50 $11.00 
No. 2X Northern Foundry, New York. 14.25 14.25 14.75 
No. 2 Northern Foundry, Chicago 13.00 13.00 14.25 
Bessemer, Pittsburgh 14.55 14.55 14.90 
Basic, Pittsburgh 13.45 13.45 13.90 
MISCELLANEOUS METALS—NEW YORK 
Apr. 9, Mar. 12, Apr. 11, 
1915 1915 1914 
-- ——Cents per pound —- 
Copper, electrolytic (carload lots) 16.50 14.87} 14.75 
Tin ‘ 53.00 $5.00 37.00 
Lead 25 3.95 3.80 
Spelter 11.00 11 50 5.35 
Copper sheets, base 21.00 19 75 19.75 
Copper wire (carload lots) 16.60 16. 50 15.50 
Brass rods, base... ; 16.35 16.25 14 00 
Brass pipe, base 19. 10 19 00 19.00 
Brass sheets 16.25 16 25 14.50 
Solder 4 and } (case lots) 33.50 31.25 25.40 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 






Apr. 9 Mar. 12, Apr. 11, 
1915 1915 1914 
— Cents per pound ee 
No. 28 Black. 2.60 2.60 2.70 
No. 26 Black 2.50 2.50 2.60 
Nos. 22 and 24 Black.. 2.45 2.45 2.55 
Nos. 18 and 20 Black.. , 2. 40 2.40 2.50 
No. 16 Black.. . 2.35 2.35 2.45 
No. 14 Black ‘ 2.25 2.25 2.35 
No. 12 Black 2.20 2.s0 2.30 
No. 28 Galvanized + 00 3.75 3.70 
No. 26 Galvanized 75 3.45 3.40 
No. 24 Galvanized §. 55 3}. 30 3.25 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Apr. 9 Mar. 12, \pr. 11, 
1915 1915 1914 
‘ nts per i und 
Steel angles base 1.85 1.85 1.90 
Steel T’s base 1.90 1.90 2 O5 
Machinery steel (bessemer)... 1.80 1.S0 1.85 
SWEDISH (Norway) IRON—The price to consumers is 
slightly higher at $3.25 base New York In small lots the 
price is unchanged at $3.75 to $4 Importers report no diffi 
culty in securing supplies from the other side 
OILS—Prime winter lard oil sells at 99@92c. per gal. in 
5-bbl. lots: cottonseed, crude, f.o.b. mill at 414% @42¢ lin 
seed, New York, at 55c.; steam cylinder at 35c machinery 
at 18¢.:; engine at 25c 
COTTON WASTE—White cotton waste at New York can 
be had for 6% @S8c. per lb Colored mixed sells at 41. @61tcc 
WELDING WIRE—Demand for the popular sizes has 
caused a lec. advance for \%, s; and Prices as follows 
Cents per Cents per 
Size Pound Size Pound 
Sh. sractee baie anee oa arw eae 7.00 7 9.50 
cary ik 7.00 No. 14 10.00 
No ‘ ... 7.00 10.00 
ym. salad eh te ecee ae aes ae No. 18 16.00 
So . ae 9.00 No. 20 20.00 


MACHINE BOLTS—tThe current market price is 70 and 


10°¢ off the list price To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows 
Diam 
Length i ; ? l ir 

1} in. . $0 46 $0 65 $1.39 $1 94 $2 S84 $4.07 
. a. 0.48 0. 69 i450 2 07 ; OO + 32 
2h in... 0.50 0.73 1.60 9 >?) 3 21 156 
3 in 0.53 0.79 1.7 4 1 tp + 80 
3} in 0.55 0 82 1.81 2 48 3 59 5.04 

COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 lb. lots from warehouse New York 
Size, in Cents per Ib Size, ir Cents per Ib 
a tok 1900 tod 7.00 

- 9.00 # to &% 7 00 

md 2 00 2 ”) 


TOOL STEEL—(Third Grade) Rounds 


squares and octa 


rons are quoted at the following net prices per pound, in 
lots of 100 lb., jobber’s warehouse, New York (5 to in 
base): 
See in Cents per Ib S ( per Ib 
I 30.00 5 14. Oo 
es 2? OO 1 om 
J 17.00 8 13.00 
1 0 


; 15 00 » 


STANDARD MACHINERY STEEL Rounds and quares 
are quoted at the following net prices in 100-lb. lots, New 
York 
Diameter, Diameter, Dia t 

in Per 100 lb in Per 100 It in Per 100] 

it $1.10 $2.60 r $3 00 

: ; OO hs 2 OO aT | , WW) 

vs ; OO 3h 2.75 =3 } 

2 st 3 > i ; 
2 70 i} > oH) Hi ; & 


STANDARD PIPE—tThe high price of spelter has resulted 


in much higher prices for galvanized pipe Revised discounts 
are as follows 
Bla (raivanized 
h- to 2-in. steel, butt welded SI 72) 
2}- to 6-in. steel. lap welded sO 72 
7- to 12-in. steel, lap welded ? Hos! 
At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows 
Cents Cents ~ 
Diam- Galvan Dian Galvan 
eter Black ized ete! Black ized 
4 -in 2.20 3.50 2-in 7.40 11.15 
l-in 3.40 ».20 2%4-in 12.20 18.60 
1%4-in 4.60 7.00 }-in 16.10 1.20 
l1.-in 5.50 8.40 4-in 22.90 34.50 
MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, § to 14 ft.) 
HOT ROLLED ROUNDS 
10,000 Ib 2000 Ib 1) Ib Less tha 
Size, in ind Over und Over und Over “iy Ib 
vs : rs 24 7 a5 Te | oe 97 onc 
ito lj 1 (We 4 “ y. rs 2 Tl 
1+ t 2i 5 (Wk | ‘ G7 277i 
2 to 4 26. 7 7 Dhe 27 5k 8 Se 
HOT ROLLED FLATS 
Widtl in Inches 
Thickness, in to 1 14 to 2} 2j to 6 
t to tk 20 (Whe 28 OCe 
§ tol 2s (Wk 27 (We of, Oe 
ly to 2 26. Oe 25 OMe 
COLD DKAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York 
Thickness of Outside D ter Inehe 
Wall, B.W.G 4 } ; } j l 1} 
22 6.75 6.75 6.75 7.37 8 6S 935 10.26 12.42 
18 7.92 7.92 7.92 9 25 11 21 12 32 13.50 16.00 
16 qg 3 9 3 9 11.8 13 =#44 15.12 17_16 1 09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
11 16.83 on On 923 49 on 79 2 RD 
DRILL ROD—tThis sells to consumers at the following dis 
ounts Third grade, 65 off; second grade, 40 off, and first 
grade, 25 oft 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
First Second Third 
Size, in ( ’ Grad Grad 
#2 to 1} in 37 ite 1 Oe 17. We 
2} t > in 41. Dl 3 Oe 10 2h 
vs to 4 ir 1% OWN 36) O0e 71 Ow 
) 178 to 0.4218 AG. 2h 15 Oe 26 Qi 
) 125 to 0.270 62 19 SNe 20 Ne 
}. 202 to 0.120 G7 Fit 54 OOe SL ithe 
MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil ir 
lots of less than 100 Ib. 25 off is quoted on lots of 100 Ib. o1 
more while generous discounts are allowed on large orders 
CHEMICALS Sal soda in lots of 20 bbl sells at 60« per 
100 Ib in lets of less the price is proportionately highe 
Caustic soda is quoted at 3c. per lb. Cyanide mixture in lots of 
50 lb. is quoted at 19c. per Ib 
SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—The fol- 
lowing prices are quoted from jobbers warehous« New York, 
in cents per pound 
D ter 
I Bra Copper Incl I ( per 
? 19 50e 22 Hike my Uk 
1 19 We 29 Mik { >1 hk 4 Wh 
1} 19. We 22 ik i 3 SOe ”) AOe 
14 19. hk 22 Wik » Wh os ih 
2 10 Whe 2? Fik 6 mM Ske 20 Mik 
9 9 WO > Mike 7 ss Sih 3 ) 
3 19. ke > ik x yy ie MS Sle 
IRON WIRE—The following prices are net per Ib. in 100 Il 
lots or more from jobber'’s warehouse, New Yor} 
Birmingham 
Wire G 100 Lb BWG 100 Lb B.W.G 100 LL) 
5 t 9 , OO 17 100 99 6 
lt 11 , 30 18 1 80 3 The 
3. 45 19 5.70 4 7.20 
it 14 75 20 6 00 J 7 SO 
lit ll) t wt) °?1 f “) ” 7 SO 








668 AMERICAN 





HOQUUOUOGANLOUEAAUU ENAMEL 








WUNUUENAIT 


METAL WORKING 


NEW ENGLAND STATES 


Press reports state that the Colonial Silver Co., Portland, 
Maine, will soon begin the construction of a factory on Wash- 





ington St. 

Fire, Apr. 4, damaged the plant of the Siro Carburetor Mfg. 
Co., Pleasant St., Northampton, Mass. Loss, $5000. 

E. M. Quinn, Springfield, Mass., has awarded the contract 
for the construction of a one-story garage at 1095 State St. 
The estimated cost is $10,000. 

William H. Murray, Worcester, Mass., will construct a 60x 
100-ft. garage on Seaver St. L. W. Briggs Co., 314 Main St., 
is Arch. 

The Narragansett Brewing Co., Providence, R. L, has 
awarded the contract for the construction of a_one-story, 55x 
100-ft. brick bottling plant and a garage, 30x50 ft., on East 
Ave., Pawtucket, R. 

The Malleable Iron Fittings Co., Branford, Conn., is con- 
structing an 8&1x210-ft. foundry. Noted Mar. 25. 

The Bridgeport Projectile Co., recently incorporated, con- 
templates the construction of a large plant in Bridgeport, 
Conn., where arm, ammunition and war supplies will be man- 
ufactured. The incorporators are: Judge Carl Foster, Fred- 
erick E. Morgan and Edward J. Naylor, all of Bridgeport. 

Plans have been revised and bids will be received by Pat- 
rick McGovern, Center St., Hartford, Conn., for the construc- 
tion of a three-story, 52x75-ft. garage, including the installa- 
tion of a freight elevator. F. C. Walz is Arch. Noted Feb. 18. 

The Union Mfg. Co., New Britain, Conn., manufacturer of 
chucks and castings, will construct a five-story, 47x160-ft. ad- 
dition to its plant on Church St. 

The Pan American Reduction Corporation, recently incor- 
porated to manufacture manganese alloys and aluminum sub- 
stitutes, is reported to have purchased the Billiard property in 
Meriden, Conn., where work will be started soon on the con- 
struction of temporary buildings. Press reports state that a 
permanent plant will be constructed at a later date. 

The H. D. Smith Co., Southington, Conn., will soon start the 
construction of a large foundry. The company manufactures 
ball bearings and polishing jacks. 

The Seth Thomas Clock Co., Thomaston, Conn., has award- 
ed the contract for the construction of its proposed plant. 
Noted Apr. 1. 


MIDDLE ATLANTIC STATES 


The W. A. Case & Son Mfg. Co., 31 Main St., Buffalo, N. Y., 
manufacturer of copper and sheet iron work, has awarded 
the contract for building an addition to its plant. 

The Kaustine Co., Ellicott Sq., Buffalo, N. Y., manufac- 
turer of sanitary appliances, will build a plant at Perry, N. 

The Generator Valve Co., 294 Taaffe Pl., New York, N. Y. 
(Borough of Brooklyn), will build a one-story brick factory. 
The estimated cost is $4000. 

Plans are being prepared by J. P. Wiskeman, Arch., 30 
East 42d St., for the construction of a four-story, 78x101-ft. 
garage for T. Smith, 2391 Walton Ave., New York, N. Y 
(Borough of Manhattan) The estimated cost is $60,000. 

De Muth Co., Park Ave. and Ashland St., Richmond Hill, 
New York, N. Y. (Borough of Queens), will build a two-story, 
30x40-ft. garage. 

Fire, Apr. 2, damaged the plant of the Oneida Steel Pulley 
, Oneida, N. Y. Loss, $5000 

The H. H. Franklin Mfg. Co., Syracuse, N. Y., will build 
a new factory to house its die casting plant. This will be 
at Gifford and Magnolia St. It will be of brick, three stories, 
53x100 ft The building will cost about $25,000 and the 
equipment $100,000. 

W. H. Locke, 110 West Kennedy St., Syracuse, N. Y., is 
building a 50x80-ft. machine shop. 

The Monarch Machine Co., Altoona, Penn., will build a 
plant for the manufacture of motor trucks. 

The Erie Mfg. & Supply Co., Erie, Penn., manufacturer 
of machinery supplies, is preparing p!ans for an addition to 
its plant. 

William & Harvey, Rowland, Inc., Frankford, Penn., Phila- 
delphia post office, manufacturer of steel springs, has awarded 
the contract for the construction of a one-story, brick, 50x275- 
ft. addition to its factory Noted Apr. 

The Harrisburg Pipe & Bending Co., Harrisburg, Penn., 
has awarded the contract for the construction of an addition to 
its plant 

The Hockingsmith Wheel & Mine Car Co., Penns Station, 
Penn., has awarded the contract for the construction of an 
addition to its assembling shop and a 90x90-ft. machine shop. 


Co 


The General Smelting Co., Bullitt Bldg., Philadelphia, Penn., 
has awarded the contract for the construction of a one-story, 
60x100-ft. foundry. 

The Hess Bright Co., Philadelphia, Penn., importers of 
ball bearings, has awarded the contract for the construction 
of a one-story, 50x180-ft. addition to its plant. 


L. F. Shoemaker & Co., Pottstown, Penn., will build an 
80x100-ft. addition to its machine shop 


New and Enlarged Shops 


HAddUnegneneceeneedndndoanoceneeneeentnanant 
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The Belmont Iron Works, Westmoreland, Penn., will build 
a one-story foundry 

Bids will be_received by _the Bureau_of Supplies and 
Accounts, Navy Department, Washington, D. C., until May 4 
for furnishing two steering engines, two steering machines 
and two steam windlasses at Norfolk, Va., and Charleston, 
= <. 

Bids will be received by the Bureau of Supplies and 
Accounts, Navy Department, Washington, D. C., until May 4 
for furnishing navigation and sounding machines at the Navy 
Yard, New York, N. Y. (Borough of Brooklyn). 

Bids will be received by the Bureau of Supplies and Ac- 
counts, Navy Department, D. C., until May 18 for furnishing 
seven perioscopes, delivery f.o.b. place of manufacture. 


SOUTHERN STATES 


The American Coal Co., McComas, W. Va., will build a steel 
tripple at Widemouth. 

J. H. Fulton will build a garage at Mt. Airy, N. C. 

The contract has been awarded for the construction of an 
addition at Bessemer, Ala., for the United States Cast Iron 
Pipe & Foundry Co., Burlington, N. J. The estimated cost 
is $50,000. Noted Apr. 8. 

The Eureka Sales Co., Hopkinsville, Ky., will establish a 
plant for the manufacture of a patented harrow. 

The Gibson-Low Motor Car Co. will build a two-story, 26x 
84-ft. brick garage at Pineville, Ky. 

The Cecil Lumber Co., Elm Grove, W. Va., will rebuild its 
plant recently destroyed by fire with a loss of $25,000. 


MIDDLE WEST 


The Athens Stove Co. is having plans prepared for the con- 
struction of an addition to its plant at Athens, Ohio. 

Work wili soon be started by the Newport Rolling Mill Co., 
Newport, Ky., on the construction of an addition to its gal- 
vanizing plant at Cincinnati, Ohio. Estimated cost, $40,000. 
Noted Nov. 5. 

According to press reports the Park Drop Forge Co., Cleve- 
land, Ohio, is constructing an addition to its plant. 

Preliminary arrangements are being made by the Maxwell 
Motor Co. for the construction of an addition to its plant at 
Dayton, Ohio. Walter E. Flanders is Pres. 

According to press reports the Recording & Computing Ma- 
chine Co. contemplates the construction of an addition to its 
plant at Dayton, Ohio. W. I. Ohmer_is Pres. 

The Tiffin Art Metal Co. has awarded the contract for the 
construction of a one-story, 40x220-ft. plant at Tiffin, Ohio. 
Noted Jan. 21. 

The Toledo Machine & Tool Co. has awarded the contract 
for the construction of an addition to its plant at Toledo, Ohio. 

The Warren City Tank & Boiler Co. has awarded the con- 
tract for the construction of a new plant at Warren, Ohio. 

Fire, Apr. 1, damaged the plant of the American Road 
Machinery Co., Ft. Wayne, Ind. Loss, $15,000. 

The Kuhlman Electric Co., Elkhart, Ind., manufacturer of 
transformers and other electrical supplies, is preparing to 
remove its plant to Bay City, Mich. 

The Twin City Boiler Works, St. Joseph, Mich., whose 
plant was recently burned, has secured a factory at Benton 
Harbor, Mich., and will remove to that city. James Isbell 
is Prop 

Henry Mincei, Detroit, Mich., has taken out a permit for 
the construction of a one-story brick garage on Forest St. 
The estimated cost is $10,000. 

Engbureg’s Electrical & Mechanical Works, St. Joseph, 
Mich., will, according to press reports, soon begin work on 
a new factory and machine shop to cost about $20,000. 


The Blakeslee Motor Co., Chicago, Ill., plans to build a 
one-story, 50x165-ft. garage at 4638 Washington Blvd., Chi- 
cago. The estimated cost is $20,000. H. E. Stevens, 53 West 
Jackson Blvd., is Arch. 

John Hamilton, 500 East 63d St., Chicago, Ill, will build 
a one-story brick garage to cost $5000. E. M. Newman, 30 
North La Salle St., is Arch. 

The Mercy Hospital, Chicago, Ill., has obtained a permit 
for the construction of a one-story brick garage, to cost 
about $17,000. Jenney, Mundie & Jensen, 39 South La Salle 
St., is Arch. 

H. L. Newhouse, 352 East 61st St., Chicago, Il, has 
obtained a permit for the construction of a one-story brick 
addition to his garage to cost $8000. 

©. C. Schoeffler & Son, Manteno, Ill., is receiving bids for 
the construction of a brick and stone, 50x120-ft. garage. 
It will cost about $8500. C. D. Henry, Arcade Bldg., Kankakee, 
Ill., is Arch. 

Henry Reuling, Pekin, Ill., is having plans prepared for 
a one-story, brick and steel, 50x95-ft. garage. The estimated 
cost is $7000. M. H. Whitmeyer, 204 South Glenwood Ave., 
Peoria, is Arch. 

It is reported that the Simmons Mfg. Co., Kenosha, Wis., 
manufacturer of brass and iron beds, springs, etc., has received 
a large order for army cots for Great Britain. 
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How I Use The American Machinist 


By FRED P. STRACHAN, Chief Foreman, Engineering Dept., Davidson & Co., Lid., Sirocco Eng. Works, Belfast, Ireland. 


WILL tell you as briefly as 
| possible how I use the American 
Machinist 


(1) As an educational and a 
business help. 


(2) As a guide in designing jigs, 
fixtures and appliances. 


(3) As a purchasing agent, both 
present and future for all 
machine shop requisites. 


(4) As an investment. 


Item 1. I commenced reading 
the American Machinist when | 
was a journeyman machinist. Edu- 
cation somewhat neglected and 
had very little hope of ever rising 
to anything better, | soon became 
interested in all the pages. Very 
soon in my humble way I became 
a contributor, and from the date 
I received from Mr. Halsey my 
first dollar (nothing more) until 
the present time, its pages have 
been used to improve my educa- 
tion, broaden my views of men 
and machines, and looking back 
as a chief foreman now, | think 
perhaps the best use in this sense 
has been getting “The Square 
Deal.’” The numerous editorials 
and other articles on this subject 
have so impressed me that I| can 
say “Thanks to using the Ameri- 
can Machinist my hands are clean, 
and I still use it to keep them so.” 


Item 2. During my career I have 
designed numerous jigs and fix- 
tures which have saved my em- 
ployers many dollars. In doing 
this work I have used the Ameri- 
can Machinist to the utmost, in 
many cases taking the jig com- 
plete from its pages, in others a 
few minutes spent in looking 
through my cuttings has saved me 


Winner of 2nd prize in recent contest 





hours, as I have always found 
something to provide a starting 


point. 


Item 3. Having held successfully 
three foreman’s positions in two of 
which I have been called upon to 
reorganize to a great extent and 
establish two toolrooms complete, 
no machines of any sort have en- 
tered therein without a word or 
two of mine on the subject. I have 
used to advantage the American 
Machinist advertisements. I have 
selected, sometimes after hours of 
study, and seen installed the fol- 
lowing tools: 


Lodge and Shipley lathes, Pond 
lathes, Landis grinding machines, 
Landis screwing machines, Brown 
& Sharpe’s milling machines, 
Mitts & Merrill keyseaters, Jack- 
son belt lacers, Brown & Sharpe 
and Starrett fine tools, Nicholson's 
mandrels, Billings & Spencer 
ratchets, Standard Tool Company 
reamers and drills, Pratt & Whit- 
ney drills. Some of these have been 
first in the district, some first in the 
country, some have been the means 
of bringing other orders. To men- 
tion one instance, three orders fol- 
lowed my first Jackson belt lacer. 


Naturally I have been interested 
in your European advertisers’ ad- 
vertisements and the following list 
only includes the machines which 
have first come to me by using 
these advertisements: 


Herbert and Clarke capstan lathe; 
Herbert turret lathes; Burton 
Griffiths, Parkinson and Lang en- 
gine lathes; Darling & Sellers 
milling machines; Webster & Ben- 
nett boring mills; Asquith, Arch- 
dale, Hetherington, and Herbert 
drills, leaving out numerous small 
tools. 


In using the advertisement pages 
I have been kept out of the groove 
wherein all things rust. I have 
used the American Machinist to 
prevent me having one best ma- 
chine, as is often the case, and the 
result being an old-fashioned fore- 
man. 


As the fisherman uses bait accord- 
ing to the fish he wants to catch, I 
select machines according to the 
work to be done. 


As a guide to the future I use all 
the advertisements, spending from 
two to twelve hours weekly in 
keeping myself posted. I never 
know what may be required, for 
ten years | studied the Landis 
screwing machine from the ad- 
vertisements, and in less than ten 
minutes decided its purchase. 


Many interesting experiences 
could be told would space permit 
of how I have used the American 
Machinist in arguments hot and 
cold, but that must wait. 


Item 4. I have also used and 
continue to use the American Ma- 
chinist as an investment, both as 
a salary raiser and a gold mine. 
By using its pages | have improved 
my position in many ways. My 
contributions to the reading pages 
have brought me many pleasures 
and friendships and the room in 
which I now sit is conclusive proof 
of how I have used the American 
Machinist in a monetary sense. 


The roll top desk, the book case, 
the table and chair, the drawing 
board and instruments, the slip- 
pers on my feet, and the ring upon 
my finger are all delightful re- 
minders of how I| use the American 
Machinist. 
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The Manufacture of Threading Dies 


A. SUVERKROP 





end. The lead screw of the lathe is free to move endwis 


SYNOPSIS—Accurate control of pitch of hobs at the headstock end, there being no nuts or collars at that 
for threading dies is readily attained by means of a end, merely a sliding key for rotating it. The endwise 
fixture used in the shops of the Russell Manufac- control of the lead screw is in the fixture itself. The con- 
turing Co. in the production of its line of thread- struction is shown in Figs. 2 and 3. 


ing dies. Numerous other innovations in manu- 





facture have been introduced in the new shops at 
Greenfield. Mass. 





Accurate taps are of prime importance in the manu- 
facture of satisfactory threading dies. Owing to the fact 
that the steel used for the taps (and for that matter, the 
dies as well) changes its dimensions slightly in harden- 
ing, the word accurate has a peculiar significance. For 
instance a hob tap with 12 threads per inch and exactly 
144 threads to a foot of its length before hardening would 
not produce a die which would cut 12 threads per inch. 
For this reason the taps must be threaded sufficiently long 
or short of standard pitch to offset the « hange in the steel, 

With a steel in which the change is uniform, the mak- 
ing of a tap is not a difficult matter after the amount 
of change has been determined. The change in length in 
the steel used by the Russell Manufacturing Co., Green 
field, Mass., is so slight that it would be difficult to take 
care of with change gears when making taps, but is simple 
with the fixture shown in Figs. 1, 2 and 3. 

Referring to Fig. 1, the fixture is shown secured to the 
front of the bed of a 14-in. Hendey lathe at the tailstock 











Fie. 1. ATTACHMENT FOR StreTcHING LEAD on Taps 


The thread is turned off the lead screw A at B so 
that it fits in the externally threaded sleeve C, in which 





it is free to rotate, but is held endwise I collars and nuts 
|} oO Dand BE. Se urely keyed to one end of C isa pinion Ir 
my RS which when assembled engages a rack G. The other end 
C _itil of (' is threaded and engages the internal thread in the 
. of 
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Fig. 2. Derraits or FIXTURE FOR STRETCHING Pitcn or Taps 
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sleeve H. The sleeve IT is held rigidly both from end 
movement and from rotating and forms a stationary nut 
for the threaded part of C. Referring again to Fig. 1 
the parts previously referred to are all secured either in 





the fixed membel / or ol thre hed itself. Sliding in I 
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Fig. 1. A suitable clamp is provided on the apron O 
for securing the rod rigidly to the apron. The 
The lathe is set to cut 
The 
quadrant is set to an angle determined by the change in 
length which takes place in the steel during hardening and 


set- 
ting of the device is very simple. 
the desired standard number of threads per inch. 














Nine-SpInpLeE AUTOMATIC 
Dritt FoR Dies 


Fia. 4. 








LaTae ror Hossing Lares Digs 
CHUCK 


Pia. 5, 

KQUuLPPED WITH EXTENSION 
is the part /, which carries a slotted quadrant A which is 
adjustable by slotted holes, studs and nuts to any angle 
within its range. 

A sliding block P is fitted in the slot in K. A shoulder 
screw in the center of the block secures it to a projection 
Lon the rack G, Fig. 2. At the lower forward end of ./ 
is a socket V/, Fig. 2, for the reception of the rod NV, 





RouND 


FOR SAWING 
HoBBING 


FIXTURE 
DIES AFTER 


Kia. 6. 


The carriage is moved to position on the bed 
and the \V clamped. Ignoring that phase of the 
threading controlled by the action of the lead screw as 
driven by the change gears, the action of the attachment 


tempering. 
rod 


is as follows: 
The rod N (when a right-hand thread is being cut) 
draws the slide J and also the quadrant A’, which is se- 
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cured to it, 











Kia. 8. 


GRINDING 
BEVELED SIDES O! 


in unison with the carriage. At 
ning of the cut, the block P is at the end () ol the slot, 
and at the finish, it is at the end F&, having been forced 
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the bec in- 














FIXTURE 


FOR 


TILE 


StyLe-B Dies 
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Gear Currer ror Rounpine Backs 


ING BEVEL-SipE Cuts IN Sty.Le-B Dies 








AND MILL- 
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the 
As stated previously, t 


vertically downward in 
left. 
rack G which meshes with 
externally threaded 
P therefore causes C to tun 
endwise, the lead 
Th 

A complete des ription ol 
ol the dik 


known operations and requir 


carrying 


ixture is capable of ve 


several types of 


thr Dimon I 


sleeve + 
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from right t 
P is secured to th 
the 

movement ol 
it /7 and mov 


passage ol A 
he bloc] 
i ured to 
The vertical 


in its fixed 1} 


screw and carriage with it. 


y minute adjustment, 
the manufacture of anv on 
would lude many well 


e too much space: however. 
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Mia. 10. Sarina Breve 


a number of operations little known outside 


SLOTS IN THE COLLETS 


ol threading- 


die manufactories have been selected. 
Dritning Rounp Dies 
The stock for the round dies comes in annealed bars, 
bright-drawn to size and copper-plated to preclude rust. 


As the 
stock, any slieht 


working part ol 


surface d 


ean have no harmful effect on 


blanks are cold-sawed to thi 


nine-spindle semi-automatic dri 


I 


clearness with the splash 


blank is at A and 


the die is near thr 


CHrbonl 


the drilled 


the 


ation due to annealing 


center ol 


the finished product, The 


ness and then vo to the 

1] ] 

ling machine shown Tor 
guards removed in Fig. 4. The 

blank at B. Nine cam 
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TAPPING MACHINI 


DRILLING SIDE 


Four-SpInpDLE Horizontat DrILLIne 


Hoes 


AND 











Fig. 12. 


LATHE Fixture ror TURNING AND 
THREADING GUIDES AT 


One Cut 
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(vpn rated vises (', ¢ losed and opened by a single movement 


of the lever D, are disposed around the indexing table £. 


The operator stands in one spot, takine out the drilled 


work and inserting a new blank. ‘The machine runs con- 


tinuously, indexing, advancing and 


spindles, 
place the work while drilling. 


The operator has ample time to remove and re 
With all the vises full, each 


indexing Ieabls a completely drilled blank with nine holes, 


MACHINIST 


withdrawing the 


Vol. 42, No. 16 
In Fig. 6 is shown the machine for sawing the round 
dies in two after hobbing. A and B are driven 
by right- and left-hand worm and gear from the shaft (. 
The dies D are laid in a depression in the block £. The 
pilot wheel F operates right- and left-hand feed serews, 
The di- 
rection of rotation of the saws holds the die until it is 
split. At @ is shown the split die. 


The saws 


controlling the movement of the saw carriages. 























Rig. 13. FIXTURE FOR STAMPING 


rHE COLLETS 


Fie. 14. Minuine Tap-Wrencu Jaws IN STRIPS 








two of these being countersunk as well. The time on a ! 


in. die is less than a minute for drilling. 


llopBING ‘rue THREADS 


iT Iie,  ? 
The die A is held in a chuck mounted on the extension B, 
the tap ) with 


shown the hobbing of threads in large dies, 


the opening ( facilitates the removal of 


out backine it out. 


HARDENING 


il so-called 


shaped bars drawn nearly to size. 


holders (similar to those shown In Fig. 


DEPARTMENT 


are shown three stages in the manufacture of 
The 


In Fig. 3 


style B die. steel for these comes In 


After sawing to length, 


the blanks are stacked, a number at a time, in special 


9) secured in a 


gear-cutting machine and the ends rounded. They are then 
drilled and tapped. 
portance in locating it in the collet, a grinding operation, 


As the angle on the die is of im- 
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as shown in Fig. 8, is necessary. The blocks then go back 
to the gear cutter to be cut in half, as shown at C,, Fig. 9. 
The fixture A for rounding 
the ends. It is provided with eight B. The 
operator has ample time to remove and replace the work 


is similar to the one used 


stations 
while the machine is in motion. The cutter is shown at C 
and at D a block cut through on one side. 

The collets are shaped at an angle to afford a seat for 
the dies, which were shown in the grinding operation in 
Fig. 8. This shaping operation is shown in Fig. 10. At A 

The col- 
which has 
slot 


plug enters a 


is a collet mounted on the swinging fixture PB. 
lets are set correctly by means of the plug C 
D fitting and locating the 
A feather F on the 


the collet is clamped, and the 


a wedge-like end rough 
in the steel casting, 
keyseat in the fixture B; 
plug C withdrawn through the back of the fixture. 
When one side is shaped, the 


Stops 


are pruvided for the feeds. 
collet is indexed 180 deg. in the fixture and the other side 
shaped. 

In Fig. 11 is shown a four-spindle horizontal drilling 


Various 


| hh colle 


machine of special design used for operations. 


As shown, it is drilling the side holes 


ComBINED TURNING AND THREADIN« 


In Fig. 12 is shown a turning and threading operation 


on guides which screw into the backs of collets and hold 


the dies up into the V-slot. At A is a circular threading 


tool which is preceded by a turning tool in its passage 
across the face of the guide B. The guide B is slipped 
over the mandrel (, which has a taper tang fitting the 
lathe spindle. A thrust center /) is mounted in the 


lathe spindle. Cine of the turning tool followed 


Passage 
ly the circular threading tool A finishes the thread. 
In Fig. 13 fixture for 

A over the collets B. 

Milling erooves i steel stock for t 
shown in Fig. 14. 
put in at A. trans 
ferred to B, while another plece Is put mn at 3s After 
h side is turned 


s shown a rolling a marking 


die 
ap-wrench jaws is 


The stock cut in long lengths is first 


Thereafter it is turned over and 


} 


this a complete piece with a groove on 


rooved preces 


are subsequently cut into short blocks. whiecl 
All hardennu 


the department, part of which is shown in Fig. 15. 


out at each jwissage of the cutters. Th 


are milled 


is done in 
Heat 


vary 


to fit the square On th tap 


ing is done in oil furnaces and the temperatures 


from 1400 deg. F. 
large. 
The work is quenched in brine. 


lor 


for small dies up to 1450 deg. F. 


Drawing is done in 


hot oil at temperatures varying from 425 deg. F. for 
large work to 440 deg. F. for small. 
Those who are accustomed to think of teakwood as one of 


the scarcest varieties, used only for the most expensive fit 
tings and ornamental structures, probably have little idea of 
the large quantities of this wood used in ship construction 
The recent rapid growth of the European fleets has « used ar 
enormously increased use of teak ! spite of the irked 


the construc 
half 
in the 


as little mssible it 
About 


feet, Of the 


tendency to employ wood as 


1000 tons ipproximately 


tion of warships 


million board best grades of teak are used 


modern man-of-wat In order to replace the 


thus far 


hundreds of n 


construction of a 
destroved 
will be re 


bound 


sunk or otherwise 


llions of feet 


ships which have been 
in the 
quired This increased consumption of te 
to follow the close of the 


Siam 


Europeat 


wat 
whict 
present wat innot = tbe met b 


Burma and Formerly, Burma alone supplied all the 
teak used by the English Admiralty, because it w 
better that from but the for teak 
both is likely to be great, not 


but also in America. 


is considered 
from 
Europe, 


than Siam, demand 


sources very only in 
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A Pneumatic Leveling Mechan- 
ism for a Freight Elevator 


By Cuarues C. Puseirs 
In the Pacific Mills, a large cotton manutacturinyg 
plant in Lawrence, Mass., there is a heavy freight elevator 
which is in almost constant operation, serving as. thy 


the raw luct entering the mill and 


main channel for prot 

for the partially and completely manufactured product 
which must be carried from floor to floor. This elevator 
was designed for a maximum load of about 6000 Ib. and 
is driven by belt from an electric motor. 

‘ ar contains, as a part ol ts equipment, an i 
Yenlous PHheiumatr leveli wroadevice, tiv netion of whieh 
will be better understood if we rst mention some o 
the difficulti compnon To heavy mr t el Vators ot var 
ous types. Considering the tvpe in which a rope is pulled 
to start and stop the car, the attendant ma lave to a 
just several times before the r ster at the landing is 
perfect unless he is unusually skillful. Similar difficul 
ties are encountered in other t 1M which depend Wpon 
skill for rapid operation. Even an experienced operator 
might have trouble from back-lash. belt s ppage or other 
form of “play” in the driving mechanisn 

Another type emploevs a controllit rope to which a 
small ball is attached at = eacl floor. Upor setting ; 
lever on the car, the ball i ripped and the rope ts shifted 
to arrest the car at the correct lev Tl < device is open 


to the objection that weather cha ‘ allect Tin length 


of the controlling cable, which is usually made of wire 
with a hemp core. This might eas make a difference 
in length of several inches, damp weather causing it t 
shorten and dry weather to lengthen. Each ball must 
be reset with every change of weather if anything lik 
correct register is to be expected. 

Prior to installing th mprovements on the elevator 
at the Pacific Mills. trouble and delay were experienced, 
not only in quickly stopping at levels, but in keeping the 


car stationary while the product was loaded on and 


a iv 


off Ileavy freight elevators of this kind tend to “ereep” 
is the load iries, so that there is alwavs more or less 
liability of injuring the hand-trucks or their content 
as they are wheeled over the sill. \ particularly annoy 
ing source of trouble at the Pacific Mills was broken truck 
wheels, 

There is also danger in adding suddenly too heavy a 
load to the car—in moving heay safes, for instance, 


cars have heen known to drop so much upor recelrvins 


the first two wheels that the entire safe has ror crashing 


over upon its side into the ear, ¢ ndanae rive thy ittel! dant 


ng a heavy strain on the ropes and operating 
Hvydraulic el 


least bit leal 


throw] 


and 


mechanism ators, the valves or packings 


of whiel are the . absol itely retuse to “stay 


put” and are sometimes most anno Ing 
Adding the minutes taken for these various adjust 
ents, they may easily figure up to an hour or more pet 
lav for a busy elevator and thev mean a reduction In 
the cars carrying capacity to a proportionate extent, 


B is the controlling rope 
and A the operating 

stop at a landing, the lever A is 
part! tube £ rope B 


When the ball on rope B strikes this obstruction, the rop 


rupbning 
When it 


turned, 


illustration, 


throu | tie ear I ver, 


= desired to 


through which 


closing the 


is pulled so as to arrest the car’s motion at the approxi 


mate floor level. At the same time it puts the automatic 
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leveling mechanism into operation. Of this, V is a sin 
gle-acting pneumatic cylinder, 111% in. diameter by 91% 
in. stroke, admitting air on top through the 14-in. pipe F. 
The cylinder is mounted upon two channel sections which 
span the roof of the car. The piston rod extends down 
ward, and to its lower end is pivoted a cross-piece to 
the ends of which are attached the two suspending cables 
J. Normally, air pressure drives the piston down, or 
more properly speaking it raises the cylinder tmasmuch 
as the piston is fixed by the position of the suspending 
cables. 

Compressed air under about 70 Tb. pressure enters the 


cylinder through the pipes V. A three-way controlling 
valve // is 
valve O is used for shutting off the air supply. 


When the 


operating rope to be 


located in the air tine. An ordinary globe 


lever A is turned, it not only causes the 
ripped, but it also releases the 


tension on the rope ¢ ~which passes over 
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upon which the car is balanced makes it easy riding and 
eliminates the shocks to the operating mechanism and 
the strains in the suspending cables which might other- 
wise occur in carrying heavy loads. 

The action of the controlling valve is positive when 
the roller on the valve lever G@ is engaged with the shoe J/. 
At other times the piston is automatically kept in the 
The weight of @ has a tendeney to 


the valve lever toward the 


center of its stroke. 
throw observer, In which posi 


tion it admits air to the cevlinder. Opposed to the influ- 
ence of this weiehted lever is the tension of the system 
of ropes and bell-cranks, 2, D, Vand U. The rope U is 
ecured to a weight—heavier than G—which is picked 
up by the cross-head piece it the center of the stroke. 
When the piston is near its upper position in the cylinder, 
the rope D will be slack and the weight of G will open 


! 


the three-way cock, admitting air to the cylinder and 


























ms. 
pulleys on the floor and the roof of the , 
: — ’ 
ear, extends across the top of the ele- 3 F y g 
vator to the point A’ and is attached to M le —_—_—— - ~» y 
a roller on the en of the valve lever @ [ BY J y | 7 rs 
Ordinarily, the rope C keeps this roller - i: i. ‘ : 
" . r ; —T*T ab k e 
to the right, but when the tension is yo . > _ v—-+—— th sid 
released a spring forces it to the left. | G6 | f. P ; i U 
rae | ’ bs mg =| c J | +) | - | 
This roller can then engage with thy Cet} —_—_—$§ — it— 
' : mK aaah 2) 
cam-like guide, or shoe, which ow?) 1] ® | | 
) 7H } | 
it VM. When the roller is not released Sst | ce meee = | 
. . . | += = | 1 4 
it simply passes by the euide plate I" } lla ' 
without coming in contact with them. Vv | 
as = ie _— =e é 5 
One of these shoes is mounted in the =” A fi as | 
haft above each landing. l/ a J | 

We will assume that the car is stop- l |. 

ping on Its ascent approximately at a | CG 4% 
P a RN eR. ee “9 | 
landing The roller M ride up on lay | vy A 
the lower inclined face of the guide MW, 
turning the valve lev rst ward the 0!) n\\ \ \\ LB yyy ) 
server and so opening the valve //, ad- Y.-F 
; ; ne lao <A | 
mitting air to the cylinder, Vhe evlinder ic 
will rise, forcing up the car until the ] 
roller has passed across the vertical face 
and is about in the middle of the in- 
clined groove of the guide WV. At that 
instant the valve // will close and the 
car will come to rest. 

When stopping on the descending Ne tee : , 
trip, the roller will open the valve to H | 
atmosphere as soon as it strikes a cer- lL ihe - Rccncutanscchashtisinminiianatapatintennante I | 

. ° . . - o/] ee _—— 
tain point of the upper lace of the whol C tay 
guide, whereupon the car will be low- 
ered slightly, bringing the roller to the A PNeumaric Leveuing Meciuanism ror A FPreiautr ELevaror 
position where the valve // will close. 

iit the valve will sing ji. As the piston reaches the center of the 


The guide plate in the shaft is placed so 1 
reaches the exact Voor level. If addi 
he car le slightly, 

i) the cuide plate, 
back to 


close just as the car 


tional weight is put on tf it will] where 


upon the roller will be moved forward 
opening the valve and thereby bringing the car 
the exact floor level. If the car is unloaded, it 
cend slightly and the roller will be 
thereby opening the controlline valve to atmosphere and 


will as 
moved backward. 
allowing some of the air to escape, whereupon the car will 
return to the normal stopping position. 

The pneumatic mechanism is sensitive to any changes 
in load, and the car remains absolutely level no matter 


how much the load may vary. Moreover, the air cushion 


eviinder, the weight at the cross-head ts left haneving on 


the chord U, 


three-way valve lever and cutting off the air 


This overpowers the weight of G, drawing 
ack the 
supply. Should the piston rod, for any reason, extend 
still further out of the cylinder, the weight at the cross- 
head would eventually pull the lever G@ into the third 
position, in which case the cylinder would exhaust back 
to atmosphere through the supply pipe and the valve //. 
As soon as the car leaves a floor and the roller leaves 
the cuide, the weights are the valve //, 
and automatically return the piston to the center of the 


stroke before the next floor is reached. 


free to act on 
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Floor Space and Storage in the 
Small Shop--] 


By Joun H. Van DeEVENTER 





SY NOPSIS- 
with the bia one. 


The 


falls down hadly mn the econon- 


small shop when compared 


real WNe o} floor space. | syuare fool ot floor Space 


. . . . . 
th lhe Hig SHOp IS Hidde fo earn a most lirics BS 


} j 
fhe ifle shop emploningd 


much as a Square tool li 





from 6 to 20 men. Yet this is not an inherent ad 
rantage of hia shops, bul has come trom caretu 
planning and study, Hlow the tittle shop may 
prope hy the same study is to wm these articles. 

aan , ; . 

Lh sense of order is verv largely a cultivated SCTSe 


and very seldom a natural or inherited Go back to 


one, 


your boyhood days and ask vourself whether, in getting 
ready for bed, you carefully and systematic ally hung each 
garment on its proper hook, or whether the floor of vour 
room looked like a map of the Sandwich Islands done in 
calico, worsted, wool and shoe leather. When boy’s 
the 


turn back the bed lothes to make si 


my 
night, | 
he has 


f order at 
re that 


The orderly small boy is almost as rare a speci 


bedroom presents least aspect 


dressed ! 
man as the one that always has a clean face and hands 
degree ol 


lis 


mechanical re 


mn ‘<4 bey ] ] ‘ 
The “natural” mechanic has about the same 


systematic instinct as the average small bov. mina 


works in an orderly way in constructing 
sults, step Hy step, but the sense of svstem ts often lac king 
It is the most natural thing for him to throw material on 
the floor, just as it is for the boy to put his clothes there 
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Fig. 1. OLp-StyLe SoLtip Woop Bin. Dark, Dirrty anp 
UNALTERABLI 

This may he one ot the reasons why, toa stranger, tha 

average small shop floor resemble <~a Chinese pu I that 


Is Impossible to solve. 
In 


stock and floor space do not, as a 


handling of 


the 


stemati 


rule. 


the big shops, orde and S\ 


come from 


efforts of skilled mechanics. There is a very plausible 
saving that almost all shop “svstem” originates in the 
office, and where you find a shop in which the floor spac 


is economized through the systematic handling of stock 


ava materials, you generally find “nonproducers,” as they 


are called, emploved to maintain this condition ot order 
so that the “natural” as well as the unnatural mechanics 
may get what they need most easily when they need it. 


\ Necessary ( 


OMBINATION 


rrobably traits are sepa 


, 


Pa | eood th ne that these 


duals. \ 


designer cannot burden his mind 


: ' 
rated in different mdi i-vrade mechanic ot 


with details outside 0 


the hint purpose Without consice replyly owerlhg his hat 

ting average But the owner of the small shop must be 

in eXception. | mw Is not a rst-rate mechan or, al 
, , ' , , 

east, if he has not a rood mechabhieu Mh na, ne ms not 

KETV TO STICCeEt And af tae hasn't “u# pretty good sense ol 
Inventive and mechabien it) | aione Wi not make 


cessful shop manage Some olf vento 


md mechanics can spend money at a rate fast enough to 
eep the fattest purse looking like a punctured Zeppelin 
| 
| SS SS Serge | 
r 
} I 
Y ’ 
| 
4 4! tere 4 
1) ae test | 
ti C oan ' 
ey | Ce a 
| 7 
, i 8 eos 
sit 8 -4 | res 4 a 
= > ————@ GS 5 
} a *y « = 1 
. in —= EBSyrc>S7_ > 
| || E 5 es 
: 7 
| | r - ——— 
—4 Bi sisslill 4 
h. | | 
G “7 | 
\ La | 
ere 
J Pd APS —<F. | 
y | } 
| 
iG. 2. STEEL Racks anno Tore Box LIGHT, CLEA’ 
AND ADAPTARBLI 
"hye SOT PSE ol order, \ ‘ | 1) ( ti nian ore} 
- the small sth wiesicle " Wiel ? mien 
es ahd materiats, igi ‘ cle 1 stro! Vy Tive 
irrangement of these factor Odny n te toa glanes 
whether ifs present or sad ny vy at the shop Th 
redit man and the representatives of Dunn & Bradstree 
take ! nio account whet The \ ir ! you ub Th 
mer who (MKS Ou oVvel ‘) iM l ‘) nl male ly 
ol | niluenced by its presence or absences that is 
he and his work really amount to much Your owt 
wersonal standard is unconsciously affected by the deere 
order eXisting wl youl shop. as is also that of ever 
nial who works there Moreover. thre possibility of 
rowth of the shop is Hvbsolrutlely mited bv it 


take up floor space, 


Mex, MAcHINES AND MATERIALS 


Men, machines and materials are the three things that 


They are the three things on which 
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build his structure. Men do 
room that they 


the small-shop owner must 
not differ very much in the 
take up individually—except on the street cars or in sim- 
ilar places—so we may dismiss them from the problem of 


amount of 


best utilizing the square foot of floor space. 

Machines, wrongly placed, often take up many more 
square feet of floor space than they should, by preventing 
its use for other purposes. The planer may be mentioned 
as one machine that has no apparent respect for floor 
space. It protrudes itself into the most desirable loca- 
tions and has a haughty but irresistible manner that com- 
pels people and things to keep out of its way. 

But materials are the greatest offenders; without them, 
every shop would be clean and almost every one would 


LL 








“—S os 


Tore 
SECTIONAL- BOOKCASE 











Boxes STACKED INTO RACKS ON 
PLAN 


WoopEN 
THE 


iia. 3. 














Nuts, 
Racks 


Trtrep Kreas Usep ror Bouts, WASHERS, 


Erec., ON THE “GROUND FLOOR” 01 


be orderly. Unfortunately, we cannot eliminate materials 
from our machine shops and still keep them busy making 
things and money. But we can divorce the storage of 
stock and materials from the actual space used for ma- 
chining and erecting, and thus effect a compromise that 
not only makes an orderly appearing shop, but reduces 
the cost of the work done and increases the earning power 
of each square foot. 


ARRANGING MACHINES TO INCREASE EARNING POWER 


Even in a jobbing shop, where there is not much uni- 
formity in the sequence of machines used, the location of 
the machines with respect to each other and to the various 
doors and shop windows has a big effect on their produc- 

The sede the 
and on are 


tive capacity. machines capable of 
work, measurements re- 
quired, will lose less time when placed in a well-lighted 
position than when stuck in a dark corner. Yet, too often, 
tools take their places in the row in first-come-first-served 
fashion, without regard for anything except avoiding an 


closest which fine 
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extra shaft hanger or the trouble of moving other ma- 
chines already in place. 

There is only one feasible way to determine the best 
arrangement of machine tools and shop conveniences— 
place them first in one position and then another, until! 
the best is found. That is the way they do it in the big 
shops. But they do not move the machines themselves, 


nor the storage racks and tool-cribs and the like. Instead 






































X* Lead Insert to protect 
ere Shaft ae 
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PIPE ROLLER USED TO PROTECT 
SHAFTING & FACILITATE HANDLING 


Rops, Bars 


WAYS OF 
AND OrnuER Lone Parts 


Fic. 5. Various SToRING PIpgEs, 


of this, a plan of the shop is laid out on a piece of drawing 
paper tacked to a board. All of the openings, 
windows, are shown, the whole being in fairly 
n. to the foot. Then pieces 
cardboard are cut into squares or oblongs of the 


doorways, 
posts, etc., 
large scale—not less than 1 
of light 
same scale, to represent the floor space required by the 
various machine work tool cupboards, 
storage racks, and other items of shop furniture. These 
juggled about on the shop floor, as represented upon 
until the arrangement is found that 

Some of the points consid- 
Proper illumination; ease in 
trans- 


tools, benches, 
are 
the drawing board, 
is most suitable all around. 
ered while doing this are: 
placing and removing work from the machines; 
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portation of heavy work; proper driving power; space for 
additions; spaces for work in process at the machines; 
proper clearance for safety of operators, and, at the same 
time, the most economical use of floor space. In the small 
shop, particular attention must be paid to clearance for 


over-size jobs, such as cutting threads on 16-ft. pipe 
lengths on a lathe with a 10-ft. bed, or turning 8-ft. diam- 


eters on a 5-ft. mill. For the capacity of the machines in 
a small shop is not limited by the distance between hous- 
ings or the lengths of beds or the the ways, 
but by the number of ounces of gray matter in the 


of the owner. 


swing over 


brain 


THE NATURAL EVOLUTION OF A STOCKROOM 
The idea of a stockroom is preceded by that of the bin, 
which goes back to the who cached 


food and valuables in holes in a cliffside or 


davs of the savage 
in rock crTeyV- 
His purpose in doing this was security, not conven- 
Later on, 
ogy from the rest of the shop the rooms in which the 
materials stored, it with the 


5 


ices. 
lence. when the old silversmiths and goldsmiths 


raw finished Was 


ave 


and were 

















, } 
« = 
| 
Z|\- o 
KiNG lf 
S 
at { a 
AO'1 WY 
Fic. 6 Heavy PULLEYS UNDER THE SHOP BENCH AND 
LIGHT PULLEYS Go OVERHEAD 
same end in view—to keep the mischievous *prentice boys 


from converting the stock into coin through a slight-of 
hand process. 

Protection or security 
for a stockroom in any sho} 3 
certain materials and supplies that are much better locked 
up than left lying in the open, and it is hard to draw the 
that distinguishes these that do not re 
The desires to steal for profit and 


‘asOns 


main r 
There are 


is still one of the 


large or small. 


line from those 


quire this precaution. 
machines at home 


to “borrow” for the purpose of building 


as shops are being operated. The 


will continue as long 
latter, especially, is a failing that is often looked upon as 
being quite excusable and not at all morally wrong. But 
h as if the material 


it costs the shop owner just as mu 


were taken to the nearest junk shop and converted into 


cash. 

Admitting that it is necessary for the small shop to 
have a number of locked cupboards in which te keep 
bronze, brass. valves, fittings, and the like, is it not more 


economical to protect all of this material with one padlock 


] 


by partitioning off a space as a stockroom within which 


are open bins containing the valuable materials? The 


protection is just as great as with the individual lockers, 


and there is but one key to lose, instead of several. The 
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Das 


construction will he 14 und to hy heans r. j nd it w ] ped 


safe storage of a great dea 


mit of the 


] ] } } 
ual cupboards ever could. 


The statement is sometimes made that the small shop 
hasn’t room for a stockroom. \s a matter of fact. ha ny 
a stockroom economizes space lnstea ( wast! I | 
such a co enrene not vd. materials ar | supplies us 
i are placed on the shop floor, and there is but one 


stockroom 


laver of this available. On the contrary, the 


have six or eight times as many lavers in the form 


of shelves, so that a square foot of stockroom space has 


’ , 
times the ethcrency ¢ the same space ol 


from six to eight 


the shop floor, considered Trom the storage viewpoint, 


Mopern STORAGE BINS 
Hy ie old stvle storace bi Was nade ol wood i! dl 1) 
by the carpenter. It was dark m ind unalterabl 
Usually, it sagged in the middle so that a row of thes 


popular sub 


bins resemblk dl an 


mer resort. A typical bin of this kind is shown in Fig. 1 
Modern storage racks are the work ol the pipe fitter 
the sheet-iron worker. They are light. clean and adapt 


able, and reduce the fire risk. The fixed bin is becomin 


a thing of the past, the sheet-iron tote box having forced 
if hack To thy woods. such DboVves ! n mode storuve 
rack are very flexible, as indicated in Fig. 2, and things 


onsidered, this type of storage furniture is mucu cheaper 


than the 


sizes and patt rns are offered at 


} 


bins. Sheet dard 


“Iron tote boxes nN 


] 


wooden 
OW prices, and it does 
the shop 


idle 


not pay to make them except in « where 


“wses 
owner fills in odd moments which would otherwise be 
al ( vet must he 

One of the 


methods is the 


paid for. 


latest and best developme nts in stor k-storage 


transl r truck The ise of this Is by no 
means confined to the big shop. In fact, where the small 
to install a 


system 


transfer truck 
found 


shop intends STon kroom. the 


with Its of stacked truck DOES will he 


cost considerably less than permanent racks, addition 
Th leading 


in loading 


pomts in Its 
and 
storing 


advantage of flexibility. 
favor are the 


4] ri 


na truce 


to its 


saving of time d unloading, 


ks need not he tied un for the purpose of 


material. These advantages will appeal to the small 


and specialty shop more strongly than to 


} 


shop. 


manufacturing 


the smal! jobbing 


A Keyseating Machine 


By Eruan VIAL 
A machine used for cutting keywavs in pulleys, bush 
ings, long sleeves, and the like, is shown in Fig. 1. This 
machine was made a number of vears ago by Mr. Conway, 


of Conway & Co., Cincinnati, Ohio, to meet the shop needs 
in the manufacture of a riction clutch. 

The cutter-bar A works in a sleeve B 
enough to give it a good bearing. The 
ment of he cutter-bar is obtained by means of 


beam motion, the 


special 
which is lony 
reciprocating mov 
a ro king 
( being rocked by a crank 
ting-rod D. Variation in the lengt! 
of the stroke is obtained by shifting the pins to different 
holes at F and F. The lever G@ is pivoted at the 
end to make it possible for the cutter-bar to move up and 


rht line. The 


a cross-slide equipped with ar 


beam lever 
disk and the conne 


lows I 


work TO hye ke vseated Is cul 
feed. 
up-stroke 


down in a straig 


automat 


ried on 
The feed, of 
after the cutter 


must be om rated on the 
This is accomplished 


course, 


leaves the work. 
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when close to 


the lever J, 
is connected to the rod -/ 


erankpin /7 hit 
The lever / 
so that, as the crankpin hits it, the red is rocked, pulling 
the 
feed, which will be described in detail later. 


by having the 
its lowest point. 
lower end of the lever AK outward. This works the 

The driving mechanism of the machine is made from an 
old lathe head, 
year shaft, as shown in Fig. 2. A four-step cone gives am 
the 


the crank-disk being keved to the back- 


and use Of 


the 


ple variation in speed for all purposes, 


the back vear for the crank motion gives reduction 


needed, 

Details of the 
) Here the lever A, 
shown. The rod L 


shown in Fig. 


feeding mechanism are 
previously referred to, is plainly 


the lever JV, 


which is pivoted near the middle and carries the dog .V 


connects this lever to 
at its upper end. This dog engages the teeth in the ratchet 
wheel O when the feed is in operation. The ratchet wheel 
is keyed to the cross-feed screw, which is left-hand, so 
that the slide feeds inward, carrying the work to the cutter 
at ©. 
the up-stroke. If it 
dog may be throw) 


The cutter is spring-backed so as not to drag on 
is desired to use the hand feed. the 
up and the screw operated in either 
hall The feed 
is arranged by setting the piece SN so that it will slip off 
fed 
The 


direction by means of the crank PP, trip 


the end of the slide, when the slide has been in far 


enough to vive the depth of key way waht dl. prec N 








Fig. t.. A KeEYSEATING MACHINI 

is pulled downward by the spring 7’ as soon as it can clear 
the end of the slide. This causes the part U to tip upward 
and strike the pin Von the dog NV. 
enough by this action to clear th 


The dog is raised far 
teeth of the 
This, however, does 


ratchet 


wheel, and the slide stops feeding. 
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not stop the cutter-bar, which is done by throwing out 
a countershaft clutch by hand. 

The depth of keyway to be cut is easily gaged by run- 
ning in the slide until the cutter just touches the work. 
Then the required depth of keyway is measured off an the 




















loosening the 
and the cut started. 
enough, the end of the piece S drops off the end of the 








. a. — 


Fig. 2. ANOTHER VIEW OF THE MACHINE 


graduations at W and the piece S set in accordingly by 


The screw is afterward tightened 
far 


screw LV. 
As soon as the work feeds in 


slide and stops the feed as described. 
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Special Operations for Manufac- 
turing Ritz Cars 


Eprror1AL CorRRESPONDENCE 





SYNOPSIS 
fold is also employed to counterbore the 
that the will have the 
ope nings. located on 


suit 


The jig used for drilling the mani- 
cored 
exhaust 
The 


wh ich 


hole Ss SO Jase s 


correct casting is 
may he adjusted to 


One of the 


knurled secre Ws, 
varying foundry results. small jigs 
used on the cylinder is for the cover-plate stud 
holes and the ] 
both are located by holes pre viously mach ine d. 


The jigs for drilling the motor and brake supports 


othe r for hole S ov Live maddie / pad ; 


are located by milled surfaces, the casting being 


forced into position hy SCTCWS, 





Some of the tools used by the Driggs-Seabury Ordnance 
Penn., making light Ritz 


in this article 


Corporation, Sharon, when 
cars have been shown in previous articles ; 


are described some of the jigs employed. 


the pipe, the too] heing 


U. 

When drilling the valve cover-plate stud holes on the 
cylinder, the jig shown in Figs. 2 and 2-A is used. The 
jig plate A is located by the two plugs B, which fit into 


bushings in the jig (, and is set into the openings for 
the va This jig drill 
ing the inlet and exhaust revious 
article. 


‘Two in. 


' 


is similar to the om used Tol 


Ives, 


ports, as described in-a | 


holes are drilled in. the casting, which 


are afterward tapped a ,,-24 S. A. E. thread. Th 
construction of the jig 


2-A. 


may be seen by referring to Fig 


Dinning Hotes InN: MaGgnero Pap 
The jig shown in Figs. 3 and 3-A is used for drilling 
holes in the magneto pad on the evlinder. The jig is 
located by the two plugs A, which fit into two bores of 




















Fie. 1. Dritt Jig ror EXHAUST MANIFOLDS 


Fic. 2. Dritt Jia ror Cover-PLAtTE Strup Toes 























Dnritt Jia ror Hoes IN 
MaGNetro Pap 


Fig. 3. 


The jig for counterboring th for the exhaust 
gases in the manifold is shown in Figs. 1 and 1-A. Th 


casting is located on the three knurled pins A, which 


holes 


are adjusted until the pipe sets square. The thumb-screw 
B through the clamp is tightened on the pipe to force 
it back against pads. 


Four 1,';-In. holes ly, in, deep are counterbored in 


Fig. t, 


Dritt Jia Movror-SupPort 


FRONT 


FOR 


the cylinder. <A holt is also placed through a hole at 


using a nut tightened on an open washer, the 


is held in position on the cylinder. 


Band by 


Four jg7in. holes are drilled in the magneto pad, the 


tool being guided through the bushings C. 


When drilling the motor-support front, the jig 
Land 4-A i The steel drop forging, which 


show 1 


used, 


in Figs, 
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Detatts or Drrtumna Jias Usep IN MANUFACTURING THE Ritz CAR 
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has been previously milled, is located between the pins 
'T'wo straps, as C, and 
the strap D are then swung over the forging, and the 
tightened on it to hold it in 


A and against the two blocks B. 


thumb-screw is 
Other 


central 


position. thumb-screws at the ends also aid in 


holding it. 
A **/,,-in. hole is drilled at &, 
The jig is then placed with the surface 


which is afterward 


reamed to 5 in. 

















Rig. 5. Drite Jia ror Brake SUPPOR' 
F resting on the drilling-machine table, and a 43-in. 
hole is drilled at @. 


JT on the table, and a similar hol 


It is next placed with the surface 
drilled at J. This 
locating the forging insures the 


method of holding and 


holes being in the desired positions 


DRILLING THE BRAKE SuPPoR’ 


The jig 
5 and 5-A. Th 


hole previously bored and the 


Kies. asting has had the large center 


inder side of the tlange 


faced. It is located in the jig Dy the bored hole fitting 


over a short plue: two flattened Dilis, between which a 


wel on the casting fits, locating position relative 


to the bosses in which the holes are to be machined. The 


cradle oA. the locating suriaces 
I. The w he-nut 


cradle together when the 


In the jig 


ca ting’ rests 


being in the jig and holt ¢ 


prope 
I 


and casting Is 


holds the jig 
in position. 
hole at 


to drill 


Two }4-in. holes are drilled at J, a 0.512-in 


Ke and a \%-in. hole at FF. The hole G 


Drake support and 


’ 
used 


al, in. other hand of the 


2 holes at the 


three .%5-in. 

It will be 
length where the casting does not come close to the jig 
This 


correct alignment. 


rear, as IT. 


aw venerous 


seen that the bushings are lhade oO 
bene in the 
thi 


insure the 


insures the holes machined 
The casting 


Hattened 


surface. 
placed i 


is easily 


jig, and the center plug and 


pitis 
required accuracy. 


3 


Caring for Goggles 


All who are interested in making mechanical industries 


safer for the workman must be gratified at the work which 


few vears, particularly 


But, as in 


has been accomplished in the last 


in the protection of eve-sight. man) 


there is alwavs a tendency toward neglecting safety 


cases, 


used for drilling brake supports is shown In 


other 
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appliances after 


ticularly true 


lue to the 


more of a 
machinery. At 


which nay well De considered. trom both the view 


of econom na 


Che matt 


even the Drape] 


tel dar t. ol 


They rope! fit 
Cs Of narrow 
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installed, and this is 
in the case Perhaps this 
tact 


personal 


nowever, 


whoever has them in 


PACS, afford propel 


them into use 
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track of them must be determined by the shop conditions 
But 


question as to the advisability of carefully considering 


and the ideas of the management. there can be no 


some of these suggestions, if best results are to be secured. 


A Few Air-Clamping Devices 
By bk. 


A Th ANTON 


Owing to the elastic ity of air, it Is an exceedingly) useful 


means of operating clamping devices for holding rough 











Fie. 1. Sray-Bottr Drittina Fixtvuri 








4a 


BusHING-LloLpING FIxtunt 


Fie, 3. A 


In the Wabash 


Railroad shops at Decatur, IIL, it is used, wherever po 


parts where the sizes vary more or less. 


sible, to operate clamping devices on drilling machines. 
In Fig 


tale holes in stay-bolts. 


| is shown a machine equipped for drilling tell 
The device ts easily removed from 
the table whenever the machine is needed for other work. 
The stay-bolt is placed at 
lever B, which admits air to the cylinder C, 
in the clamp PD and locks the piece in place. 
tor then brings down the drill, which is guided by a steel 


A and clamped by pulling the 
This forces 
The opera 


bushing in the bracket FE. 
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Another view of a machine similarly equipped is shown 
in Fig. 2. 

In the machine shown in Fig. 3, the air cylinder is 
placed under the center of the table and the piston works 
This is used to hold small bushings while be- 
ing drilled. The bushing is placed on the V-block A and 
through the V-loop B. Admittance of air to the cylin- 
der pulls the loop down and locks the bushing in place. 

The clamp shown in the radial in Fig. 4 is for more all- 
round use than the others. The cylinder is also placed un- 
der the table, in this case, and the pull is downward. The 


downward. 





Anoruer VIEW OF Stay-BoLr FIXTURE 





Aim CLAMP FoR ALL-Rounp USE 


( lamping member Is straight on ohe end and forked on the 


other. Wooden pieces are used for blocking, and a large 


range of sizes and shapes can be securely clamped with lit- 


tle trouble. 


7 


A simple method of etching glass is to coat it with melted 
candle-grease, and draw the pattern to be etched in the wax 
Then expose the glass to the ac- 
by acting on 

The gas 
most sub- 


with a sharp needle point 
tion of vapor of 
fluor spar with hydrochloric acid, and gently warm. 
must be generated in a lead vessel, as it attacks 
very poisonous, and, therefore, 


hydrofluoric acid, generated 


stances. It is care must be 


taken not to inhale it 
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Proportion and Decoration of 


Hand 


Tools 


By DexTER S. KIMBALI 





SYNOPSIS Proportion and decoration are the 
basic conside rations so far as appearance is con 


cerned in all articles connected with man’s bodily 
The hetween these lwo ele- 


ments is shown by the deve lopime nt of the ax, the 


activities. relation 


plane and the Sau. 





In a preceding articlet | showed that our ability to 
judge correctly of the proper appearance of either hand 
made or machine-made articles is relative and depends 
vreatly on the degree to which our discrimination in these 
But, 


development ina people, it is somewhat difficult to explain 


mnatters has been developed, given any degree ol 


certain curves and certain textiles 


why certain colors, 
are more pleasing than others. Speculations of this kind 


lead us into the field of philosophy and experimental psy 


chology and are beyond the scope of this article. It will 
be sufficient for our purpose to recognize that certain 


forms and colors do please us more than others. The dis 


cussion, furthermore, will be confined to useful articles 


This is illustrated in vases designed primaril\ 
to hold flowers where the demand of utility is so simpk 


pul pose, 


as to admit of many and varied forms, all of which please 


the eve. 


THe Roors of INDUSTRIAL ARTS 


The Indian woman who produced the bowl, Fig. 1, in 


stinctively chose a form that pleased her sense of 


pro 


portion, and the outline is singularly pleasing, though 


undoubtedly there are other shapes that are easier to pro 
] 


duce and which would have accomplished the 


The every-day tea cup has long 


WOrTK equally 


well retained its pres 


ent form, not because it is the most efficient form but b 


cause of its beauty of proportion. On the other hand. 
where the demands of utility are complex it may be and 
olten is the case that there is one best form. as ts well 


and seythe 


illustrated in the ax 
Krom 


ever, nan 


the verv earli st stages of his developni nt, how 


has not been satisfied with attaining beauty o 
but has always tried to make his product more 


Alaska Indian 


proportiol R 


pleasing 1)\ decorating it mm some Way. The 
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and will not consider those of a purely ornamental na 


ture nor those of a higher order, such as painting and 


si ulpture, that make au stronger appeal to the spiritual sit 
of our nature. 

The first and most natural requirement in any useful as 
that it shall This 


is fundamental, but, as will be seen presently, it is not a 


ticle is serve its purpose perfectly, 


Ways an easy requirement to fulfill even in simple ever 


day articles. The Indian bowl and basket shown in F 
1 are well adapted 
made. It 


becomes 


to the purposes Tor 


added | 


that. in general, any 
pleasing to the eve as it 


which they wer 
may be articl 


use more ‘ become 
more adapted to its purpose. This is tru largely because 
of the appeal that a suitable tool makes to our logical 


reasoning, We do not attempt to split wood with a saw 


or to saw wood with an ax. But aside from this we 
demand that useful articles shall possess heautyv of pro 
portion. In some articles there is no one best form, but 


there may be a variety of forms all equally suited to our 


*Professor of machine design and Sibley 
College, Cornell University 


tInherited notions of design, p. 641 


construction 





il] peal to some mach 








2. Fig. 3. 
KXAMPLES OF ANCIENT AND Mopern TlaAnp Toots 


Wola vho wove the basket and the J, nt Woman who 
made 1 howl were not satisfied with the beautiful pro 
portions of their products, but something impelled then 
to decorate vm as well. Here we see the roots fron 
hich spring first the industrial arts and subsequent! 
he finer arts of painting, sculpture and architecture 
should be especially noted that though decoration 
Is ndustrial background, it is not connected in at 
ay with the efficiency of the article decorated The 
wonevcomb of the bee is perfect so far as utility is con 
cerned and the same is true of the product of other crea 
tures of the lower orders. Whence comes this desire to 
decorate all manner of thi rs. neludis nan himesell 


said, 


Carlyle has The 


n is decoration.” It 


we cannot say with certainty. 
a barbarous mi 


have so arisen in 


first spiritual want of 


may be that decoration may answer to 


an aesthetic need or it may have grown, as some conten 


from markings designed to indicate ownership or as ai 


which ancestol 


influence of 
Whatever thev may ari 


our 


were so fond of speculating 


rom, these two things, proportion and ¢/ ration, are tl 


basic considerations so far as appearance ts concel 
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in all the articles that are connected with man’s bodily 
activities. 


UsaBLeE ArtricLes Suovtp Bre Usrerunt First ano 


DECORATIVE SECOND 


Now it is only too often assumed that, for good appear- 
ance, proportion and decoration are always as closely asso- 
ciated as they are in Fig. 1; or at least that decoration, if 
not always absolutely necessary, is at least allowable and 
desirable. ‘To such an extent has this idea prevailed in 
some quarters that vast quantities of so called decorative 
articles have been produced, These articles in most cases 
have no useful function and claim recognition solely on 
account of the decoration they carry. Few houses are en- 
tirely free from articles of this kind, and they involve a 
considerable economic waste with no artistic return. They 
are contrary to the fundamental the 
foregoing, which declare plainly that all articles con- 
useful first and 
Outside of the 


laws, discussed in 


nected with man’s activities should be 


decorative as a second consideration. 
realm of the fine arts of painting and sculpture, and ex- 
cluding articles of personal adornment, there are few 
things that may lay claim to being beautiful that are not 
first useful. An examination of the counters of depart- 
ment and novelty stores will make this more evident. 

The question of what useful articles may be decorated 
and what may not, and the character and extent of such 
decoration are beyond the limitations of this paper. But 
it may be of interest to note that here again custom plays 
a very important part. A woman may decorate her hat 
in any way she pleases while a man might be in danger 
of arrest on the ground of insanity for doing the same. 
The element of personal ownership also enters. We may 
decorate our watch or pocket knife since they are attached 
to our person, while we would be looked at askance if we 
so decorated our household ax. These and other curious 
and contradictory elements, which were stumbling-blocks 
in the path of the old artist-artisan, just as they often 
are for the modern designer, are giving way slowly be- 
fore the wider knowledge of true decorative art which is 
coming as a result of our modern school methods. 

This wider knowledge also leads us to believe that a 
revival of artistic production does not depend on the re- 
vival of artist-artisan workmanship. Many people still 
think that these matters will never be right until men 
again actually make things with their hands. Such ideas 
are refuted flatly by all modern educational experience. 
If there are any real principles back of design, as of 
course there must be, they can be taught as the principles 
of other arts are taught and it is no more necessary for a 
man actually to work wood with his hands in order to be 
a good chair designer than it is for an architect actually to 
huild houses in order that he may be able to design them. 

Furthermore, we shall probably change our ideas re- 
garding machine-made decoration as we progress. In 
many circles any machine-made decoration is looked upon 
Yet machine- 
made pictures have made possible an art education for all, 
the phonograph and the 
furtherers of 


as necessarily inartistic and undesirable. 
undreamed of a few years ago; 
player-piano are admittedly the greatest 
musical education that the world has ever seen, and the 
moving-picture machine presents an opportunity to ele- 
vate the public taste for good drama, little appreciated as 
yet, as it is untried. May we not by analogy raise the 
standards of taste in ordinary manufactured goods by 
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means of machine-made product? If machines can pro- 
duce good forms why not produce them and give more 
people a chance to enjoy them? Certainly a good-looking 
machine-made table or chair is better than an ugly one, 
even though the latter may be hand-made; and in these 
days of machine production the limits of possibility in 
this direction widen every day. 


Tur RELATION BETWEEN PROPORTION AND DECORATION 


It should be noted, however, that the close relation be- 
tween proportion and decoration exemplified by the bowl 
in Fig. 1 does not and should not always exist. As has 
already been hinted, there are many articles where decora- 
tion is obviously foolish and unnecessary. It is a cardinal 
principle that any article of utility becomes more pleasing 
to the eye as it becomes more closely adapted to the pur- 
pose for which it is intended; and, as a corollary, its need 
of ornamentation becomes less and less as its beauty of 
proportion grows. 

The perfect adaptation of an implement or a machine 
to the purpose for which it is intended may come about 
in two ways, namely, empirically or by logical analysts. 
Our common implements such as the ax, the saw and the 
scythe have attained their present proportions through 
the cut-and-try methods that have come with constant ex- 
perience in actually handling these tools, while the steam 
engine, the automobile, and similar constructions ar 
more the result of analysis. Other products again hav 
been subjected to both influences. 

DEVELOPMENT OF THE AX 


an Egyptian 
» 


A battle-ax that belonged to Aahmes I, 
king who lived about 1700 B. C., is shown in Fig. 
The blade is made of bronze, demascened with designs in 
gold and set with precious stones. The blade is fastened 
to the handle with gold braid. This ax was, no doubt, 
a ceremonial implement or sceptre, and for that reason 
and because it was a personal adornment, the ornamenta- 
tion is not only permissible but really adds to its beauty. 
It shows, however, that the battle-ax of that day was 
very highly developed. Considered from the standpoint 
of efficiency in cracking skulls by hand, the ax of the 
Middle Ages is crude indeed, when compared to it, and 
the tomahawks of our American Indians childishly primi- 
tive. This tool must have been a long time in course 
of development, as evidenced by the enlarged end of the 
handle, which appears only in highly developed forms of 
this implement. This feature was lost in the 
ceeding Aahmes and reappeared again in the development 
of the ax in the hands of the American wood-cutter. 

A properly fashioned American ax, as illustrated in Fig. 
3 is, without doubt, the most beautiful form of this tool 
in existence. It differs from the ax in Fig. 2, which is 
no less beautiful, because its function is somewhat dif- 
ferent. As before noted, it owes its present form largely to 
the intelligent efforts of the American settlers in clearing 
off the forests. Theory, accident and experience have 
guided the smith as he forged the head and the handle 
maker as he selected the hickory and shaped it with knife, 
draw shave, and sandpaper or broken glass, until, as one 
writer has said, “it constitutes a balanced perfection which 
is as beautiful in its proportions as it is efficient in ac- 
tion.” To ornament such a beautiful product is wasted 
effort and illogical, especially as it has long since ceased 


to be a personal weapon. 


ages suc- 

















April 22, 1915 AMERICAN 


A retrospective analysis of the several features of the ax 
are beyond the scope of this paper, but it may be of inter- 


est to note that every line and curve of the ax is purpose- 
ful. 
be easily withdrawn. 


The corners of the blade are rounded so that it can 
The head 


so that it balances perfectly, and the edge is so 


is hung on the handle 
shaped 
that it strikes the wood squarely when describing its pe 
culiar orbit in the hands of the workman. It is a won- 
derful development equaled, perhaps, only by that of the 
scythe, the form of which is a remarkable example of the 
development of a perfect design by empirical means that 
The only 
the 
indeed 


would be impossible by analytical methods. 
implement that can be compared to it is, 
boomerang of the Australian natives, 


perhaps, 
which is 
a marvelous development from a simple throw-stick. 


DEVELOPMENT OF THE SAW AND PLANE 


In the old plane shown in Fig. 3 the pressure of the 
operator's hand was considerably above the cutting line 
and hence created a turning moment that had to be re- 


sisted by the operator and which decreased 
of the tool. 


the hand is much lower and the tool is, consequently, more 


the effici ney 


In the more modern im} lement the 


erip of 
i 


The mechanism for holding and adjusting the 
the 
beautiful in 


efficient. 
plane iron is also much more highly developed in) 
newer model, which is also vastly more 
appearance than its predecessor. 

The saw also has passed through a long period of devel- 


opment, and as it appears at 


present is an exceedingly 
The blade itself is highly developed, hut 
the 
saw, the manner in which the handle fits the hand and 


handsome tool. 
the handle can be improved, The general shape of 
the position it vives the blade in relation to the hand, 
little to be The 
handle is correct and allows a maximum stroke of the 
But the small 
notches on the back edge of the handle should be replaced 
by a smooth curve similar to the curve that bounds the 
the 


Both of these elements are characteristics that 


leave desired. general outline of the 
saw 


while providing a good grip on the blade. 


front edge. The carving on handle should also be 
omitted. 
the saw has inherited, and some day some sawmaker will 
have the courage to change them as indeed some have don 


already, so far, at least, as the decorations are concerned. 
EXAMPLES 


A Few 


The hammer, the gun, the pistol, and, in fact, all 
hand implements have passed through similar develop 


More 


ment, all becoming more pleasing to the eve as they have 
become more efficient, and as each one has become more 
closely adapted to its work and more highly efficient, 
it has tended more and more to throw off all useless decor- 
ation and to assume beauty of purpose. 

The reader will find the application of the point of 
view advanced in the forevoing discussion to the 
hold articles that surround him both interesting 
structive. As has already been noted it is not always 


house- 
and in- 
easy to say whether an article may be de 
it shall be decorated. Thus, we do not buy decorated 
electric-light bulbs, since this decoration would effect 
the efficiency of the light, but we do not hesitate to hide 
the highly efficient bulb in 
therefore, to note that the lat- 
est method of lighting by indirect reflection permits of 


orated or how 


a colored or ground-glass 
clobe. It is interesting, 
the use of the light in a highly efficient manner while al- 


lowing the use of highly decorated reflectors. The tele- 
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phone is a model of simplicity and purposeful design 


Kven the 


nickel plating on it is desirable, for it pre 
vents rust and makes it more comfortable to the touch. 
The kitchen stove and the sewing machine, on the othe 
hand, still wear archaic dresses which many of their 


contemporaries have long since outgrow} 


The process ol deve lopme nt ot thy | PEL tools disc ussecd 


in the foregoing paragraphs has been largely experimental 


and empirical: a succeeding article will discuss the de 


velopment of machines through anal the functions 


‘sis Ol 


} 


thev have been called upon to perform. 

>) 4 mye nv ; 
Parts With ¢t) 
Oxyacetylene 


The Dyer \pparatu Co., | 


2 a ° ° 
Manufacturing 
arya a Vb 
Lorcn 


anil ve, Mass Is maki 


some interesting applications of the welding and eutting 
torches whl hy It manutactures, Some ot the parts wh cn 
this company has produced as manufacturing propositions 


are of more than usua 


\ stock rack is shown in Fig. 1. This was made by eut- 


ng sections from Voxlt-in. steel plate. Fifteen pro 
isions are made to hold the stock on the rack. Approxi 
mate lo ft. of cuttn s performed in making one ol 
Lhese sections, the tim Copunst eing 45 minutes. The 
cost tor the gases used in this time is Sl.08 
































Fia. 2. 


A Street Rack For 


IlonpiInGa Bars ReEEI 
ar es ure «a ed 1! The ser 0 t% tive ha ( bee 
t. al the parts are tastene r with the tie-bo 
show! 
MAKING A Wire REEL 
A wire reel, the plates of which were eut with the 
oxvacetviene torch, Is shown aa I Be The plate | Is 


28 in. in diameter and the plate B, 10 in. Both were cut 
from steel 14, mm. in thickness. Eight minutes were re 
suired to cut the former plate and two minutes, the latt 
the total cost of gases being approximately 50 cent 

The two plates are fastened together with re L r 
bars and bolts, as shown. The lower plate is placed on 


the hase, fitting on a shouldered st |. The 


vents it coming off when the rack is rotated. 


In Fig 


means of 


3 is shown a tumbling barrel ifactured b 


hal 


the welding torch. This barrel is 16 in. in diam- 


made from 


No. 10 gave, 


and 6 I. wide, heads. which are 


eter 
body, which is 
The body 

} 


the heads have been placed in 


steel 14 in. thick, and the 
cut 


is then welded, and 


are first to the correct contours. seam A 


after 
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bdb 


position and “tacked,” the seams / are made. ‘The seams 
(‘ for the short pipe are also welded. 
The time required for welding this barrel is 1% hr., 


and the total cost for gases Is approximately $1.50 
WELDING STEEL Horsk&s 


Most machine shops use a number of horses for holding 
parts when filing, chipping, and the like; these, however, 


are mostly made from wood. 
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tions is 28 min., and the approximate total cost of the 
gases is 18 cents. 

A novel universal jig for holding irregular castings is 
It will be seen that the outer supports 
this enables vari- 


shown in Fig. 6. 
for the clamps A are made with steps; 
ous thicknesses of castings to be held conveniently, A 
post # attached to the jig is arranged with the clamps C, 
which may be placed in various positions to suit differ- 
ent contours on the castings. After the first clamp on 


— 














| 


| 
| 
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Fic. 3. A Wenpep TUMBLING Fig. 4. SmMaAati WELDED STEEL Fig. 5. Large WELDED STEEL 
BARREL HOonrsE HorskE 
the right has been fastened, the universal clamps ( may 
be set to suit the part heing welded and to hold it securely. 














Fia. 6. A UNIVERSAL WeELpDING JIG 


In Fig. 4 is shown a small welded 
made from 114x1,-in. 
with the 
the elements are 


horse, 24 in. 


stee] 
angle steel. 
into the 
welded at 1. A 


two 


wide and 14 in. high, 
The stock 1s first cut 
lengths, after which 
tie-bar to support the legs is welded on at B. The 


torch eorrect 


angles which form the horizontal surfaces are also welded 
at C. 

The cost for welding and eutting is 15 cents, 
The part pro 


and the 
time required is approximately 20 min. 
duced is strong, light and serviceabie. 

A large horse made in a similar manner is shown in 
After the elements have been cut with the torch 
welded at A and 


Fig. 5. 
to the correct contour, the corners are 
the legs at B. The tie-plate is also welded at the surface 
C and along the sides of the angle This horse 
is made from 114x!¢-in. angle steel, and when complete, 


section. 


is 24 in. wide and 24 in. high. 
The time required for the cutting and welding opera- 


Machining Clutch Forks 


In the type of shifter, or clutch fork, made by the Etna 
Machine Co., Toledo, Ohio, the body is first chucked in a 
lathe, then bored, and one end faced. The other end is 


faced off with a piloted facing tool in a drilling machine. 





— 














MacHininae Ciutrcu ForKs 


The fork is then mounted as shown in the illustration, 
the bored hole being plac ed over a heavy pin, and centered 
approximately by means of the two setscrews A and B. 
The nut ( is then tightened, and the inside of the fork 
is bored out and both sides are faced, using a boring bar. 

The jig shown may be used in either a lathe or a drill- 


ing machine. 
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The Growth of Safeguarding 
Machinery 


EprrortAL CORRESPONDENCI 





SYNOPSIS 


interest in 


A striking indication o] the pres- 


ent-day safequarding mac hine ry is 
found in the exhibit of a large insurance company 
Th is altrac fs 


wide attention and brings the subject of industrial 


at the Panama-Paci fic Exposition. 


accidents and their pre vention home to many who 


/ 


have no direct connection with the shop but who 


are inte rested in the advanceme nt of industry as a 
‘ hole. 


‘ h ine 


} 


The mode / shop and the operation OT; td 


proo- 


quards on actual machines makes the 


I in a ri prac lic al. 





The exhibit of the Aetna Life Insurance (¢ o., Hartford, 


Conn., at the Panama-Pacific Exposition is one of extren 
feature being a model o 


a factory on a scale of one inch to t! 


interest to mechanics, a striking 
ie foot. 

The purpose of building this factory was to attra: 
the attention of those people hot ordinarily interested 
safeguarding, and also to show in a small space as man) 


different safeguards as possible. 





| and 2, represents a mill- 
It is 4 ft. square 


The factory, as shown in Figs. 
construction building with brick walls. 








The purpose ol dividing the factory into two parts 
Was to show a Shop with everything up to bureau stand 
irds on one side, mn contrast with a shop without an 


ruards of ne) kind on tha other. With this exception, 
similat 


motors on each 


the two sides are practically the having 


machinery and being driven by individual 


floor. Isc hy factory represents a ror ral jobbin ’ shop. 
{ upper floors being wood-working department and 
the lower floor the metal-working department. In the 


metal-working department some of the machines show 


ire os follows 
l itl 
1 drillir machine l grinding wheel 
l hay 1 y ! hee 
1 dro} mmer l 
1 hydrau pres 
STAIRWAYS ProPERLY PROTECTED 


On the model side, the stairways 


are built at the proper 


havi down the theht, and are 


ra platform hallway 


sroperly railed and toe-boarded. 


The tloor opening in the 














INTERIOR OF MopeEL—EXAMPLES OF 
Bap FACTORIES 


Fig. 1. 


with outside brick and has a concrete elevator shaft, and a 
smoke-proof tower and fire-escape on one side. It is 
divided into two equal parts by a fire-wall extending 
The floors represent 6-in. plank laid 
The building is two 


through the roof. 
on 14-in. timbers with 8-ft. bays. 
stories in height. each floor being 15 in. (15 ft.) in height. 
This practically makes two factories, each two stories in 
height, with an area of each floor equivalent to 24x48 feet. 


Goop 


Proor TOWER 
SPRINKLER TANK 


AND Kia, SMOKI AND 


Cut hy side 


floor ol 
railed and toe hoarded. On the other side, the stairway Is 


middle of the second Is also properly 


built at an acute angle, extends the entire length of th 


first floor, and is not railed or toe-boarded., 


On the machines are proper!) 


Th 


are 


model side, all the 
cuards. 
the 


standard rails 


angle-iron and wire-mesh 


helts 


cuarded with 


main overhead are guarded, and motors 


inclosed in wire-mesh compartments or by) 
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Fie. 3.) GuarveD DriLLina MACHINE Fic. 4. Guarp ror DIAL FEED Fie. 5. Puncn-Press GUARD 
and toe-boards. All floor openings on this side are pro- inside walls with mill white. The main electric wiring 
tected by tin-clad automatic fire-doors, held open by on beth sides is in conduits with miniature snap-button 
fusible links. A first-aid room, fully equipped with first- switches. The lights for both sides are furnished from 
aid cabinet, bed, chairs, ete., is partitioned off on the see a storage battery arranged under-the table, with connec- 
ond floor. This side also has a neatly furnished oflice, in- tions so that the battery can be charged directly from a 
cluding desk, chairs, desk lamps, telephone, ete. It 110- or 220-volt cireuit. Rheostats are also arranged so 


likewise equipped with proper sanitary facilities, and that the 110 motors can be run at any speed desired. 


veated by miniature radiators. Both sides are ehted The windows of the factory are of glass, with removable 
with electric lamps, those on the poor side are small and frames. On the poor side, there is no fire-escape other 
improperly arranged and give only a minimum amount of — than the one stairway. On the good side there is a fir 

light, while the lamps on the good side are arger and door, with a green light over it, leading from the second 
better arranged and give excellent light. floor to an all-metal outside fire-escape, and from this 


On the model side. the entire shop 1s painted on the fire- scape, another fire-door opens Ito a SMOKe-proo 





ett 














SAT way ) es 








Fic. 6. BELT SHIFTER AND FACEPLATE Fic. %. Bett SHIFTERS AND SHAFT GUARDS 
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tower. The elevator is built entirely up to bureau stand 


ards. It is of metal, with the top covered and a hinged 
opening in the cover. The sides are covered with wire 


mesh up to the height of six feet. The elevator is oper 
ated by The ele- 
vator tower is equipped with swinging tin-clad_ fire-doors 


a small handle on the counterweight. 


and also with automatic gates built according to bureau 


standards, six feet high and clear down to the floor. 


MINIATURE SPRINKLER SYSTEM 


One of 
automatic sprinkler system on the model side. This equip 
installed at an expense of about $1000 to the 


the principal features of this factory is the 


ment 
General Fire Extinguisher Co. of 


was 
Providence, R. l.. and 
The valves, heads and all pip 
Th 
tank is standard as to platform, ladders, toe-boards, ete. 
that it 


satety thoops so 


is perfect in every detail. 
ing are of brass and are built to the proper scale. 


The ladders are arranged with 


would be Impossible to fall off. 


The good side of the factory is equipped with a metal 


framed wire-and-glass skylight, and the roof is covered 


with coarse sandpaper in imitation of a graveled root 


The outside walls of the building are Tule To the propel 


scale with white ink on dark red background, representing 
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Fig. 5 shows the belt and flywheel thoroughly guarded 
and also the finger guard used by the General Electrie Co. 


at its Schenectady works. ‘The foot pedal is removed 


and the wire screen guard placed on the operating bar. 
will not unless 


This is so adjusted that the trip 


If the fingers 


press 


allowed to come clear down. 


the guard is 
are not removed clear of the plate, the cannot be 
tripped. li 


ated ty\ 


press 
} 
Is aiso nonrepeating, al dl can only be oper 


first raising the guard full height and then ring 


ing it down to the table, thus preventing working ove1 


the top of the cuard. The upper corner of this illustra 
, , 
under the 


tion also shows a guard eross, or horizontal, 


helts from line to countershafts 

The 
shifting 
lower cone. The one at the left of Fig. ? 
Le Blond Machine Tool Co., and 


Mac hine Tool 


Figs. 6 and 7 show different forms of belt shifters. 


first a home-made device, built of piping. for 


the belts on the 
is built by the R. K. 
» other by the King -.. both of Cincin- 


nati. Ohio 


GuARDS FOR Woop-WorkKING MACHINI 
he last three illustrations are of woodworking ma- 
nes al | nM eae hy case show hoth commer lal and home- 
made guards, Fie. S shows five forms of circular-saw 


























Fie. 8 Saw Guarps 


The 


hangers are of brass, being adjustable 


bricks, shafting is of 4-in. dri rods, and. the 


hoth as to height 


and alignment. The pulleys are all brass, and the belt 


} 1 


Ing—except the main-drive belts, which are round leather 


—are of the spring-wire tvpe. The porcelain hangers for 
ihber and painted white, 


lard 


the electric wires are made from 


vood reproduction of stane porcelall 


heing a 
holders. 

All guards for the small 
the same as they would be for larger machines ; 


very 


made exactly 
that is, 


machines are 
with hinged openings to get al the belts. pulleys, ete. 
The machines are all imported model machines and are 
accurate in every detail. heing an exact reproduction of 
the larger machines and having all adjustments similar 


to those. 


GUARDING VARIED MACHINES 


Figs. 3, 4 and 5 indicate the complete guarding, al! 


machines being in operation. In each case the guards can 
be quickly removed when necessary, nor do they interfere 
Both the 


press 1! 


in any way with the operation of the machines. 


drilling machine in Fig. 3 and the dial-feed 
Fig. 4 give complete immunity from accident, it being 
fingers to be 


A cel- 


and 


practically impossible to even allow the 
caught, as the dial feeds under the wire guard. 


luloid 


pun hes to be ¢ learly seeh, 


allows the working of the press 


window 








Fie. 10. SHaprer Guarps 


vruards, one of the most dificult machines 


to protect. 


The wooden guard at A connects through the bar B with 


G This is arranged 


i controlling switch in the wire cage ¢ 
the operator raises 
Fig. 9 


aluminum, the 


to shut off the current to the motor, if 


he saw guard higher than necessary for the work. 


shows two guards for i jointer one of 


other of wood. The wooden euard is made in sections, 


and the different leaves fold over each other so that the 
guard does not extend into the aisle when wide pieces are 
heing worked on the machine 

Fig. 10, the one at 


le right being a commercial proposition, and the other of 


Two shaper guards are shown in 


I 


wood that can easily be made and adjusted to anv height 


The cage A, 


which surrounds the cutter head is located 
on the end of a hinged arm and held down by the wooden 


spring P, 


When this is swung to one side, the guard can 
The height Is adjust dd by the screw ( and 


hye lifted uy}. 


the wooden plates, or washers, D at the back end. 


Permanence of Shop Buildings 
By ENTROPY 


Conve who travels about visiting shops must he struck 
with the difference of opinion as to the permanence ot 
shop buildings, as expressed in the buildings themselves. 


One firm will build for all time, and the next shop will 
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be skimyped as much as the local building ordinances and 
exigencies of The 


have a low repair bill and believes that he knows the lim- 


the case allow. first man intends to 
its to which he will allow his business to grow; the latter 
has unlimited faith in his proposition and expects to tear 
down and build larger every few years. 

Sometimes the first man finds himself obliged to tear 
down at great loss to himself, and sometimes the latter 
firids that his business does not grow until after his build- 
ings are ready to fall down. 

For a very general description, it may be said that a 
shop building consists of a foundation for machinery, 
supporting runways for cranes and overhead works, and a 
roof and walls that will keep out rain and cold and let in 
light. For the safety of the machinery and the stock, it 
should not be liable to burn down or, expressed in another 
way, it should be a building on which a low insurance rate 
can be obtained. 

a building does not help dividends, 
A light steel, or 
even wood, construction may be made to let in more light 


Money tied up in 
except as it decreases other expenses, 


than heavy brick walls, and the insurance rate may be 
brought down hy the aid of sprinklers so that it Is as safe 
as the brick building without sprinklers. In fact, no 
huilding is too fireproof to profit from a sprinkler system, 
and with one, there is not a great difference in safety. A 
sprinkler system costs less than fireproof construction and 
Is mostly re-usable in case the plant is enlarged. 

PHASES OF BUILDING INVESTOR 


VARIOUS THI 


If a manufacturing business Is successful, it is) in 
evitable that it shall outgrow any quarters which it could 
alford at the start. 


heen launched full-fledged and survived. 


Very few business enterprises ha. 
If one is housed 
in permanent buildings, there is a great temptation to us 
them long after they should have been torn down, and 
to enlarge by building on an ell here, an excrescence there 
and another story on top, until the result is a rambling 
plant that a stranger cannot get out of without a guide. 
If there is profit enough in doing business in a maze, there 
surely should be enough more profit in doing it on an open 
floor to justify occasional rebuilding. 

A very different proposition is met when we consider a 


ol 


building which in itself is the business proposition. A 


building for rent to a number of small manufacturer 
should be a permanent building capable of housing each 
little business until its wings grow strong enough for 
it to fly away to its own quarters, and of then taking in 
another fledgling, and so on, its tenants adapine them 
rather than the building to the ten 


sut, to the manufacturing establishment, the build 


selves to the building, 
ants. 
ing which it occupies is an article of consumption rather 


; 


than an investment. If the business is unsuccessful, the 
building which was built to measure, so to speak, is almost 
certain to be poorly adapted to renting purposes and en- 
tirely unsuited to any other line of manufacture ; its value 
is thus a great deal less than its cost. On the other hand, 


it is successful, it is sure to develop in unexpected ways 


which make a permanent building a handicap rather than 
a help. After a business is once fully established and 
takes on a degree of permanence, it must be most satisfac 

tory to feel able to scrap the building and bezin at the 


foundations again, with the benefit of the experience of 


building it up and no regrets for wasted capital. 
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Where Germany Buys Metale- 
Working Machinery 


By Lupwieg W. ScHMIDT 


Germany’s imports of metal-working machinery are 
insignificant compared with her exports. In 1913 she 
brought in from the leading machine-building countrie: 
11,620 machines having a total value of $2,120,000. Her 
exports for the same period are given in detail on page 
654. 

The following table gives the imports arranged accord- 
ing to country of origin. The items show the number of 
machines classified by ranges of weight in pounds, the 
total weight in tons, the total value in dollars, the average 
value per machine in dollars, and the average value per 
pound in cents. It is interesting to note that in respect to 
total number, weight and value, German imports from the 
United States in 1913 more than doubled those from al! 
other countries combined. 


Average Average 


Total Total Value per Value per 
Average Weight Weight Value Machine Pound 
Number in Pounds in Tons in Dollars in Dollars in Cents 


From Belgium 


302 Less than 500 8.3 
61 500— 2,000 37.6 
0 2 000-— 6,000 91.5 
16 6,000- 20,000 79.3 
1 More than 20,000 18.9 
130 235 85,000 197 18 
From Italy 
ih Less than 500 2 1 
7 S00- 2.000 3.0 
6 2.000 600K 9.1 
2 6000-20000 so 
71 22.2 9,000 126 20 
From Switzerland 
S67 Less than 500 19.1 
Is4 SOO 2000 SoLo 
62 2.000 6.000 109.3 
31 6,000--20,000 144.3 
l More than 20,000 19.4 
1,145 412.0 179,500 156 21} 
From Austria-Hungary 
O14 Less than 500 20.1 
104 SOO 2.000 5.1 
31 2 000 6,000 51.7 
10 6,.000-20,000 23.7 
1.059 159 6 83,000 78 26 
From Sweden 
73 Less than 500 10 
oN SOO 2.000 16 4 
H 2,.000— 6,000 10.3 
6,000-20,000 10.0 
109 19.7 22,25 204 22 
From France 
142 Less than 50C 10.4 
07 500- 2.000 63.7 
Th) 2 000 6.000 60.4 
20 6,000-20,000 S62 
599 220.7 90.750 151 20} 
From Great Britain 
727 Less than 500 18 6 
126 S00-— 2.000 61.9 
S0 2.000 6.000 150.4 
51 6,000-- 20,000 °65 6 
14 More than 20,000 469.9 
995 969.4 253,750 255 13 
EFrom Holland 
102 Less than 500 2 6 
10 5O00O— 2.000 19 
11 2 000— 6.000 20.3 
3 6,000- 20,000 16.8 
l More than 20,000 24.4 
127 69.0 20,750 163 15 
From United States of America 
5.170 Less than 500 79.0 
662 500- 2.000 163.5 
1,003 2,.000-— 6,000 2117.2 
233 6,000. 20,000 1446.7 
7 More than 20,000 94.1 
7,125 1199.5 1,451,000 203 17 
Tot ils 
11,660 6337 .7 $2,129,300 
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Machining Take-Up Hinges for Rib- 
Hosiery Machines 


By Ropertr MAwson 





‘ig. 1, is machining the base. This is performed 


‘ r , j 7 / }) P "~ tha " . " " ry 
SYNOPSIS—When — milling we augers, U n the fixture shown in Figs. 2 and 2-A. The rough cast 





: “eer ae - 
rough casting is located against a pin and ina : } ve , } 
> g ; ' ing is placed against a pin fitting in a V-surface in the 

“SUTTACE, / C plilled surtace s fhen torced into ie . : 
' oe xture, and the screw A is tightened to hold it in con 
the correct ocation wm five i” «6ofor: the drilling — . . . ores 
; tact. (This detail is shown better in Fig. 2-A.) The 
opr ration. In making the mmges, the first opera- ) } } ’ 
‘ Pe , cover B is dropped over the casting and held by means of 
lio? IS Gridiind aire readwmtnod thre Our Hotes wiitci . — . 
- am UlnD-screw shown, The serew ( is tightened o1 
are used in the subsequent milling operation. Two ayer 
a ‘ : : the part to hold it securely 
rnte resting lds for the mhvbtinNe-sland DISCS are 
a 1: Che cutter ), whi-h performs this operatio ‘evolves 
sHown, one veind an trade frordri Md 4A hole 3. ‘ : ' ; , perat on, ™ . 
nies 5 . tf 1PeY% rnwm itha f dof 0.022 } per TT) 
Whe fesle ace of stadlorn desian a: a aw we at 122 r.p.m. with a feed « .025 in. per revolution. Th 
. , . { — , | | +] ’ 7 na hald ) ) ag) ’ 
ana are roducindg accurate artis al a low cost. Xture Is located with tol ies and held on the machine 
tabl Its In the usual 1 nye 
= , "an The d lig for machiniu the hangers is show 
In this article are descrily e tools use for ma “So ** : ~ = own ! 
Ing the hangers on the double-slitting-attachment take ’ — A. Ph ast aved against locatin; 
1 , , 
: , , 3 1 , eng vnc at th. ott { nal t) kno} S oO 
up hinges and the bobbin-stand bases used by the Wildman al vottom of the Jig, ana e knob A ts tightened 


Manufacturing Co.. Norristown, Penn... on circular 1 This knob operates a clamp wv omes In contact with 


knitting machines, casting and forces it against the wall of the jig. Two 


The first oy ation ol the double-slitti attachment “CcTCWs, as PB, operated by the socket wrench C, are tight- 




















hig. 2.) Minuina rue TANGERS Kia. 3.) Drint Jia For THE HANGERS 




















Fig. 5. Drint Jig ror tue Hina hig. 6. MitLing FIxrure ror THE FIINGE 
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DetTaris OF DRILLING Jias AND MILuina Fixtvres FoR MacuIninG Take-Up Hinges ror Ris-Hostery 
MACHINES 
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ened against the casting to hold it in position. 
D is also fastened down, and a pin in the cover, coming in 
ontact with the casting, secures it in the jig 

The following holes are machined: 
two 14-in. spot-drilled and reamed through bushings in 
the side F, two No. 7 drilled 
the rear wall of the jig. The last 
tapped a No. 14-24 thread. 


and through bushings i 


holes are afterward 


The cover 


‘Iwo 1,-in. at E ; 
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] } ) 

hol nd U nut } tightened on the irt 1 old it se 
cure | over f <1 \ \\ I 
nul - y J) is ( = Dp \\ 1a 

} ’ 
mMaex ! / tin rh KOS] ~ obtammed by 
means ¢ ol ! e jl ‘ . WW ! or, 9-A 

Sixt wv . holes are ¢ Hed throug Lin luushing 
/ ivf } } : i] 

s1\ nr) we mies, ThHrou > The ] yr, and S1X 


through the bu ne di, It 























Fie. 8. Dritt Jia ror BopsBin-STaANpD Basks 


When drilling the take-up hinges, Fig. 4, shown 
A is used. 
justable pins on two sides of the ji 
The 


force the casting bar k avainst low ating s« 


the jig 
The casting is located by ad 
r also re sting on locat 


tightened, 


in Figs. 5 and 5 


ing pins on its base. screws A, when 


rews, The two 


covers are then fastened by means of the knurled and 
square-headed setscrews shown, which also serve to hold 
the casting securely in the jig. 

The following holes are machined: Four “j-in. spot 
drilled and reamed, two at B and two on the opposite side 
of the jig; two %Q-in. spot-drilled and reamed, one at ¢ 


posite side of the jig: lour ,%-lh. al D 


and one on the o} & 


and a No. 3 at FL. 
holes at D are tapped a %4-in. | 

The milling fixture used for the 
Figs. 6 and 6-A. The casting is located by four pins at A, 
which fit the 


Spring pins, as B, also come in contact with the casting 


The casting is then removed, and the 
’ S.S. thread. 


i 


hinges is shown in 


into holes reamed in previous operation. 


and, being low ked in position with sets rewe, help to 
resist the machining stresses. 
ganged at the 


Two 514-in. side cutters C, which ar 


correct distance with spacers, are used for the machining 


operations. These cutters operate at 48 r.p.m. with a 
feed of 0.025 in. per revolution. 
When drilling the bobbin-stand 


shown in Figs. 8 and 8-A is used. 


bases, Fig. 7, the jig 
The casting has pre 
) 


viously been bored and faced, the bored hole beings 


or cate dl 
The cover of the 


on a pin In the jig. jig is fastened cow: 


with a thumb-screw, and two knurled screws are tight 


ened on the casting to hold it securely. 
and a in. 


Four 14-in. holes are then drilled at A; 5 

hole is drilled at B and a %¢-in. hole at C. 
The index jig used when drilling the remainder of the 
The cast 


ing is located by a pin A which fits into a previously bored 


holes in the base is shown in Figs. 9 and 9-A. 


hia. 9 INpdeEX JIG ror THE Bast 
served that the =] ur wer] wed relation t 
each other and that one set of indexing positions with t 
in / correct ocates Liem a 
x 
Simple Fixtures for Small Parts 
By Frep Il. Convin 
As every experienced shop mia ows, it is often mor 
dificult to design sinip tures that can be used econo) 
ally hh MAKIN A ria qual iT ( | than to ma 
more ¢ Live ( res W I’ ( ost I Hh 
portance, Where the first cost ca be distributed ove 
hundreds of thousands of pieces, tl s an Important 
eature, althoueh the same cost might be prohibiti on 
1 small no 
The Protective Signal Manufacturing Co., Denver, 
Colo., has been fortunate in having such a man as G. \W 
Clara in charge of the manufacturing: he understands thi 
part of the problem and can design and make simplk 
Jigs and fixture 
Take, for example, the base of the track vibrator, which 
may be likened to a substantial horizontal pendulum and 
which is vibrated by the action of a train passing over 
the rail to which it is fastened in a water-tight box to 
the lower flang | ise, Fig. 1, is a comparatively 
S ple cast about ( lon It is first spotted 
n the planer, after bei mounted or supported on the 
ple fu VI DeTON I This consists of four sup 
ari sy come under the plan pots and take 
the thrust of the tool, and the short, end-locating stop 
Osi s thr ece by its angle e The whok 
{ r 1s " aL ch the base of the fi 
ture eC] i trifle narrower than the asting. 
The next operation, Fig. 2. is to plane the edges bv 
ri of tl my plate A and the ledge B, tl econd 
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side being planed to come flush with the edge of the fix 
ture, thereby doing away with all measurements. 

The drilling is taken care of by the jig shown in Fig. 
$3, which carries bushings for drilling on two sides, and 
the large hole in the angle piece, which is turned down at 
the end. These are all drilled at the one setting by turn- 


ing the jig Two of these are 


into the proper positions, 
in the third the jig is simply stood 


shown in Figs. | and 5: 


on end. 
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Another simple planing fixture is shown in Fig. 6. 
This simply locates the height of the cover to be planed 
and holds the casting level. It must make a water-tight 
joint and be covered with a sheet of rubber after planing. 
Even this, however, did not make it a tight joint until 
they hit upon the happy expedient of peening the fin- 
ished side with a hammer so as to curve the plate slightly. 
This makes it bear in the center first, and when the cor- 
ners are pulled down, the whole cover is perfectly tight. 
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In Fig. 7 is shown the front and back of a time relay 
case, and in Figs. 8 and 9, how these are both drilled 
with the same simple jig. The pieces are located by their 
feet making contact with the stops A and B and fastened 
by the clamps C and D. The former are fastened to the 
jig plate while the latter are removable for ease in hand- 
ling the work. 

Four varieties of tap 
which goes with all the four taps, are shown in Fig. 
10. These, together with the four varieties of insulators 
similar to that 


plates, and a_ bottom plate 


below, are drilled with a very simple jig, 
shown in Fig. 8. The hollow 
hold them in place between the four corner bolts of the 


corners of the insulators 


tops and bottoms. 

A combined bending and drilling fixture for a brass 
piece about three inches long is shown in Fig. 11. The 
piece is first blanked, as at A, laid over the block 
so that the cut-out corners come against the pins B. The 


and 


ends are then bent down over the edges ( by a correspond- 
ing die. With the piece in the position shown at D, 
it is placed with the turned-up ends in the slots F and the 
edge is located by the screw head F. The piece is then 
drilled through the bushings shown. 

The escapement of the time relay has been improved by 


MACHINIST 69 


the iIntrodue tion ofa double acting pawl, tly making 0} 
which is extremely interesting and ingenious. One 91 
these pawls is shown at A, Fig. 12, in contact with a 


ratchet wheel B. At C and D are two pawls just as they 


are cut apart, while at # is shown the method of making 
them from a strip of steel stock to avoid a waste of ma- 
terial. 

The strip is 


all an 


} 


laid off and drilled with In 


les as at F 


equal distance apart. ‘The are then cut apart 


Kia. 14 Making Ur a Brass Bows 


with a milling saw at the angle G, Kinally, the cut // 


is made through the hol his gives two pawls, C and 
D, for each hole drilled, and they require but little 
ishing to put them in shape for use in the escapement. 
In Fig. 13 is shown how these pawls are used. Whi 
the lever A is pulled down by the magnet beneath it 
the tooth B of the paw! is forced into the tooth of the 


the same the tooth ¢ 


wheel, moving it up. At tin 
is thrown into contact with a tooth near the bottom of the 
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OYb6 
wheel. locking it. after a movement of one tooth, and ef- 
fectually preventing over-running. 

A large number of brass screws, about 4 in. in length by 
in diameter, are made from a drawn-brass rod of 


| 
j Ih. 

= 
[his is 


the right diameter for the hody of the bolt. 
threaded for the 
other end for the head, 
drawn brass and is countersunk on the outer end. 


nut in the usual way, and also on the 
which is made of a larger size of 
Both 
the head and the The 
heads are screwed on while the bolt ts still in the chuck, 
of the bolt ts spun over 


hody are made on the turret. 


after which the projecting end 
into the counter-sunk portion and the whole thing is faced 








PUNCH 


Fra. 15. A Lone-Livep Currinc-OFF 


off ready for the slot. While this practice is not ad- 
vocated as a regular method, it suits the equipment of 
this shop admirably and makes a strong bolt. One of the 
finished bolts is shown in Fig. 14. 

A small but substantial punch press serves a variety of 
purposes, one being to cut off strip stock as shown in Fig. 
15. The cutting-off tool is a square punch. As only 
one edge is used to eut off with, four edges are conse- 
quently presented to the work before the tool has to be 
and the 


resharpened. The cutting punch is shown at A 


strip stock, at B. At C are three setscrews which hold 
gang punches for some of the work. 
Foremen’s Letterse-The 
Brighter Side 
Dear Jimmy: 
Get out of the umips first thine. The job vou have 


how may be the only job there is that someone else is 
not holding down just now; but it is yours as long as 


vou do hold it, and when you consider the chances you 
take that killed 


every day, your chances of holding it look pretty good 


you will get riding home from work 


There are a number of compensations 
the You 
hire a off a at the county 


for about one per cent. of what the job is worth because 


ly COMpartson, 


about some jobs beside pat envelope. can 


man to drop balloon lair 


he can see evervbody waving handerchiefs at him, and 


he knows that if anything goes wrong, be will get big 
headlines in the papers. You don’t seem to be get- 
ting much adulation—probably vou call it negative cen- 
sure—and you are one of those that would make a cash 
discount for a little applause. The thing that you are 
vetting that is worth just as much as money in the 


savings bank is experience, that is, if you profit by it. 
If vou don’t you are as had off as if the bank busted. 


If you have learned definitely that no one man’s point of 
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view is wholly safe on any subject, you have a right 
to be satisfied with your job. If you are not going to 
learn anything else, you had better get another job just 
as soon as they begin passing jobs around again. 

You are going to learn one thing, if Hampden lets 
you fellows run short time, and that is, it is your surest 
way to your best It sounds all very good 
to say that you want to treat everybody alike, but ev- 
erybody won't treat alike. The Golden Rule is 
pretty good reading, and it is good practice while both 
follow it; but if you cut down the time, you 
will find that fellows that are the 
most loval, to hear them tell it, will be the first to scout 
around looking for another job. The best of them will 
It does not make any difference how slack 


lose men. 


vou 


fellows 


some of these very 


find jobs too. 
work is, there are always some long-headed employers 
that stock up on good help about the time they think 
They don’t 
care a bit how long you carried your men at a loss, and 
the men themselves cannot resist the lure of a full pay 
could, their and daughters 

Their first loyalty is to them and 
They and you have a right 


the bottom of the depression has passed, 


envelope. If they wives 
would not let them. 
not to you, remember that. 
to take the job that pays best in money and experience 
You would do the same thing, if it came 
I don’t know but you ought to be out of 
As | 
you have been working every day since I 
You don’t know 


how a thin envelope feels, and you certainly don’t know 


and position. 
to the pinch, 
a job for a while just for that experience. re- 
member it, 
first took you on as a boy over here. 


feels to have to go and borrow of that old slob 
You ought to 


how it 
that happens To he your wife’s father. 
know. Your education is Incomplete. 


Now ns bet is that if you and the rest of the 


fang 


go up to Hampden with this scheme of running short 
time, he will turn you down flat and tell you to make 


a list of the men that you do not know how to replace 
and drop the rest. He may make up a list of foremen in 
the same Way. Of course, for the sake of Mrs. Jimmy, 
will keep you, though T think it would do 
Are you indispensable? If 
he dropped you and business picked up, could he fill 
Or will he be that Jones & 
Johnson would pick you up, if vou were looking for a 
Do you 


I hope he 


vou good to have to loaf, 


vour shoes easily ? afraid 


job? By the way, would they hire you at all? 


known either Johnson or the other man? Do you go 
to anything that either of them go to or are you one of 
those fellows that think it is a sin to go out evenings? 
Going to church because of the people you may get 
acquainted with is not a high motive, but I don’t know 
Then 


are other places hesides church where people go. 


ff a minister that will question your motive. 
there 
That’s where you want to go, provided the people are in 
wherever there are 


vour own class or higher. Be seen 
prospective emplovers. You are no great shucks for 
looks, but an ugly phiz is no blemish on a man. And 


don’t worry too much about finding some way you can 
money for Hampden. You afford to wait 
and work for him until you are sure you have gathered 
all the Then go sell your experl- 
ence to the highest bidder. Remember they cannot fight 
forever, and this is the first hard times we haven’t got 


save can 


ideas can get. 


you 


over, 
Yours truly, 
ENTROPY. 
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Two Grinder Attachments 


which T use for external 


} 
Tha 


Hecessiars Wol 


1 have a Cincinnati grindet 


and internal 
shown help considerably in 


evlindrical  evrinding accessories 


tii 


doing 


on this machine. 
The internal-grinding attachment. which runs at 1s, 


000 r.p.m., was driven by a l-in. flat canvas or leather 


belt. This drive was Very nolsy and also troublesome, 
this, | 


owing to frequent belt breaking. To overcome 
turned a V-groove in the pulleys and drove with a Y 
1) 


in. round spring-wire belt, which gives me a practica 


silent drive and less trouble from breakages. 
In Fig. 1 is f testing the cutter 


grinding on atta 


shown a method « 


when this machine. | hed the indi 


ator to the grinde plate by drilling a hole at 4 This 
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nd k "| 
FIG 
C x NCAVE | 
LJ iJ 
' 
Two Grinder ATTACHMENTS 
enables me to measure the cutter teeth without removir 
them from the grinding attachment. by revolving the 
cutter with the indicator im contact 1 can read 
much the teeth require taken off to insure a concent: 


cutter. 


In Fig. 2 is shown a handy device for dressing cor 
vex and concave wheel faces. Th racket Bois a 
ol DQ-1n. bright rod bent as shown. \ hole C is drilles 
through the bracket for the diamond holder, whi 
Is low ked by the SeTScrew | Live uw cut KF allowing 


securely when 


the 


curve ol 


! older 


Oy ing 


EK, a 


the «clamond 
tightened. 


the cente! 


the bracket to 
the setscrew is 
closer to or farther 


vl 1}? 
diamond 


thr 


by 


from 
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Letters from Practical Men 
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desired radius is obtained and a convex face given t 
the wheel. By extending the diamond beyond the cente) 
?o as shown by dotted lines O, a concave tace is lmMpartes 
© the wheel, The bracket B Is ia d to thre wna res 
cket, which is held in the vise bolted to the grinds 
JOHN MILES 
\| " He’. \u | tilil 
| } > = < ™ .. P ° on De tan & 
I OOl fOr NKeMOoOvVInNs PP AAA 
| i stra ‘ ow ‘ } j ! 
i« rout ends ‘ locomo ‘ nude o too stot 
()) end fits the air hammer nd the other has 12 or 1 
eet} cul ¢ amVvoth merase ts hard her race, The lront 
a oe 
Fee. Y 
Fa Nardenea 
ee 7 
A 
i 
| 
| Ut 
' 
v 
— J 
j 
ele) bor I VWovi ‘ 
I a | t ‘ i 
~ mint I ried eit ( i ‘ 
| especii chillwutt oO remove t cont 
een a ‘ Wit et veve 
| i}? i! i 
‘?) if I la ‘ 
4 ’ 
i Ve « te Te! di 
| ive Used the ol l I haleatl 
left. on t rill mt as the face is alternate! 
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toward and away from the operator, it is necessary either 
to use a looking glass or be a contortionist to read the in- 
dicator. To overcome this, | made a new main body for 
the indicator, shown at the right, which was wide enough 
to allow cutting the slot. The other original parts were 
Right below the graduations on the new head, I 


the hand as a ra- 


used, 
eut a circular slot with the fulcrum of 
dius. Back of the front graduations, I beveled the stock 
to bring the edge close to the pomnt ol the hand. Then I 
cut graduation lines on the beveled side in line with those 
on the front and stenciled the numbers. 

I now have an that be 
sides, and noe more neck-breaking manipulations are neces- 


indicator can read from beth 


sary. 


WILLIAM SEELER'. 


Minneapolis, Minn. 


Turning the Taper Thread on 
Studs 


The illustration shows a device made at the D., L. & 
W. RR. shops for turning the taper thread on studs. This 


} 


( hun IX for holding 


device is made with a special pneumati 
the boiler studs. The stud is placed in the chuck jaws 
A as the ®xture holding these is fed forward with the 
handle B, which operates the gear C on the rack D. 

As the ae 


a pawl strikes a catch L, 


certain its travel, 


This opens the valve, which 


fixture reaches a point 








TTCRNING Tarver THreap on Srups 


r through the pipe / to the evlinder @. 
and closes the stud tie 


admits al 
ht! 


air acts on the chuck jaw 
he fixture is then fed further forward, and the taper 
head machined with geometri 
head //. After the stud 

fed the catch reverses the operation on 
air, and the jaws, being released, are then ready to receive 
another stud. With this 
eighths inch studs per hour can be machined as described. 
The length of thread being one inch, with a taper of 84 in. 


dies held in the machine 


he fixture 
the 


has been threaded 4 


back and 


Is 


pneumatic chuck 125) seve 


per foot. 
A. TowLen. 
New York, N. Y. 


es 
a 


Magnet Used as Pyrometer 


The accompanying illustration shows a very useful little 
instrument for the man who has to harden tools such as 
milling cutters, dies, etc., whether he has a pyrometer or 
It is a magnet something after the horseshoe type 


not. 
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and is made of high-speed steel and hardened on the ends 
and magnetized. I find that this steel holds magnetism 
better than carbon steel. It swings on a knife-edge pin A 
put through the center of the magnet so that it balances. 

The clevis is made of two small strips of brass with 
brass rivets in them to keep them the proper distance 
apart and with a hole in the upper end so that a 14-in. 
brass rod B bent at right-angles will slip through eas 
ily. The rod can be made any convenient length with a 
file handle on the end for holding it, but it and all other 
parts except the magnet must be brass. 


[WSs 


a “) 


, Dy. 
i 
r ° e 
X ° -- About 4-—------------- ~ 4 


MaGner Usrep as PYROMETER 

When the work which is being heated begins to get dark 
red, insert the magnet in the furnace over the die and 
lose to it. If the work attracts the magnet, it is not hot 
enough. Try frequently, and as soon as the work fails to 
attract the magnet, it is of proper temperature to quench. 
Bear in mind, however, that the work will not attract the 
magnet at all after a certain temperature which is above 
the proper hardening heat, and that the instrument is of 
no value after the magnetism Is gone. Experience teaches 
us that the proper heat for quenching is at the moment the 
ie ceases to attract the magnet. 

This applies to all grades of carbon steel, regardless of 
the carbon content, 

Gro. T. Cones. 

Decatur, Tl. 
true, but the quenching 
Large 


above Is 
with the 
teel must be heated hotter to get the 


| Theoretic ally the 


tenperature varies size of the piece. 


pieces of the same 
ame degree of hardness, An experienced hardener can 
probably guess as close without as with the aid of a mag- 
net.—Eprron. | 


bs 


CountersinKking and Recessing 


Tool 


The tool illustrated is for countersinking both ends of 
a nut in the same operation, recessing’ holes, ete., in many 
The tool is 


complete in itself and does away with the necessary timing 


cases saving a second operation on the work. 


the cross-slides on automatic machines to push over 


of 
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COUNTERSINKING AND RECEsSSING TOOL 
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the ordinary recessing tool. It is made from round spring 
or tool steel slightly smaller in diameter than the hole 
to be operated on, so as to clear it properly. 

When the tool, the 
left slightly above the center. 


edge should be 


making cutting 
This prevents chattering 
and gives the round point more bearing. Care must also 
be taken to get enough clearance on the sides away from 
the cutting edges and on the body between them. 

The operation of the tool is very simple—by pushing 
it against the taper bottom left by the point of the drill, 
against the side of the hole, 
As the turret starts back, 


the pressure on the bottom of the hole is released and the 


the cutting edge is forced 


thus performing its operation. 


tool springs back to its origina! position. 

In shop practice the double tools are used in 14x20 in. 
tap holes and up, while single tools for recessing the back 
are used in holes as small as No. 6x32 tap holes. 

a I. J. CALDERWOOD. 


Wilkinsburg, Penn. 


Anti-F riction Washer for Drawe-e 
In Spindle 


working on a precision lathe, | experienced much 


While 
inconvenience due 
to the collet 


_ spindle 


draw - 


working 





{ tight against the 
end of the lathe 
\ spindle. This was 


due to friction and 








was practically 
overcome hy Insert 
_| ing a 1Q-in. thick 


washer at 
the end 
lathe 


ANTIFRICTION WASHER FOR red-fiber 


DRAWING SPINDLE A between 


ol the 
spindle. 


spin 
dle and the flange on the draw 

CHas. HArTreEN BERGER. 
Buifalo, N. Y. 


aad 


Floating Reamer Holder 


The accompanying illustration shows a floating reamer 
the lathe. The tool 


turret 


holder designed for use in 


aw 
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permits a movement ol the reamer of ys In, Trom the ce 


ter in all directions. 

The plate 1 is a ball retainer made of brass. After 
the balls are placed in the holes, the edges of the latter 
are peened enough to prevent the balls dropping out. The 
faces B and C, with which the balls come in contact, are 
Cust al lened About OLOLO riowed under tlre 
heads of the screws J? to insure easy movement The 
pring Kis tightened enough lo hold up the weight of the 
reamer When th thre Hoey The reamer end of the holder 
can be Moors taper tf desired 


In the case illustrated. special reamers were made with 


straight shanks and flats for the setscrew. as shown The 
reamers used were 2 and UA In., DUL larger reamers can 
be held by using a heavier spring. The tension on the 
spring should be great enough to hold the reamer hori- 


ontal. 
A. F. MAUSBERGER. 


Frankl . Penn. 


Laying Out Face Cams 


In appreciation of F. A. Halsev’s handbook for machin 
designers and draftsmen and in accordance with the re 
quest inserted on page 1, a suggestion is here given i 
connection with the chapter on cams 
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On page 166 on laying out face cams a criterion ts 
viven tor thre limiting angle of the cam eroove namely, 
that the outer are BC of Fig. 3 should be at least 3.23 

mes the throw, and this is evidently to be found by trial. 
Mhe illustration gives a method of determining the mu 
mum radius of the base or inner circle before beginning to 


culos, Which save trouble ahd ub 


R. F. Annovs 


eo. 
~ 


Aid to Reading Charts 


In using the graphical charts in) F A. Halse y's book 
on machine design | have found the following simple de 
vice very handy and also a great protection to the chart 

Procure a sheet of transparent celluloid similar to but 
thinner than that used in auto tops. This sheet should 
measure about one inch less each way than the size of a 
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paze in Halsey’s book. Roughen one side of the cellu- 
loid with a piece of fine emery cloth. 

‘To use, place the sheet over the chart with the rough 
side up and rule the lines wanted fer solution of the prob- 
iem with a soft lead pencil, The lines ruled can easily 
be erased with a pencil eraser when no longer needed. 
A trial of this idea will at once show its value. 

SHERWOOD C. BLIss. 

Buffalo, N. Y. 


Looking for Defects in Machine 
Tools 


For the machine-too! industry the old saying might be 
made over to read, “The Proof of the Machine is in the 
Running.” 

This is not only a good motto for the buyer, but is 
also excellent advice for the designer. Nowhere will the 
latter find such an opportunity to note needed lmiprove- 
ments as mn the shop where his machine is installed. 

lt would be to 
machine tools to send the chief engineer or the designer 
on a tour of inspection to plants where his 
being operated. If he is not familiar with the opera 


tion of the machines, it might be well to have a shop man 


machines are 


or demonstrator accompany lim 

Such an inspection trip would bring many surprises. 
his machine to be 
perfect in But let 


look over a machine which has been running two or three 


The de signer, no doubt. had believed 


construction and in operation, him 


Of course, there have been changes and this par- 


years, 
many fea- 


ticular tool is out of date, but there are still 
tures in common with the new machine on the erecting 
He will readily observe that several 


he 


floor back home. 


things could be improved: in fact, is surprised that 


such and such a part “got by.” 
He will probably realize that there is no better way to 
discover defects or note possible improvements than by 


actually seeing his machine “on the job.” Many times a 


sugvestion or a complaint from the Operator or the sup 
Some of these complaints 


erintendent valuable. 


are not justified, but a good designer would be able to dis 


proves 


criminate and explain just why a certain change would 
not Improve the machine. 
The 


signer would run somewhat as follows: 


observations and conversation of a visiting de- 

“That style of oil cup Is too small and too light. It 
has been jammed or knocked olf and lost, and there now 
No wonder 


remains only some holes half-filled with dirt.” 
this concern has written in that a bearing on a backshaft 
had scored, 

“What is that old piece of iron hanging on the idler 
“The iron, oh to make the belt pull, You see 
the pulley has worn smooth and an old belt slips, especial- 
ly after it has been soaked with oil. The oll leaks out 
there and runs all over the belt at this point.” Here, then, 
Put in a wider face pulley or an 


for?” 


are two details to note. 

idler and fix the oil leak. 
On another machine he finds a danger spot: The op- 

erator has rigged up an old makeshift guard. This sug- 


vests an idea for a well-designed euard on all the hia- 
chines. 
Then there’s trouble with a countershaft or a clutch 


doesn’t work well, This control lever would he more etl 


cient if placed at a different angle or perhaps such and 


the advantage of the manufacturer of — 
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such a part would make things easier for the operator, so 
that he could devote more of his time to actual produc- 
tion. 

Thus one could run on, pointing out defects or improve- 
ments to the man on the job where the machine is run- 
ning. The result of all this would be that the designer 
would go home and incorporate the new ideas into the 
tools, which, of course, would mean better machines and 


more sales. 


R. B. Huppet.. 


Cambridge, Mass. 


An Improvised Curve for 
Drawing Offices 


The following kink is one we often make use of in 


drawing irregular curves. The apparatus itself is sim- 
ple and preferable to the ordinary pear-wood splines, es- 


pecially when the same curve, or a portion of it, has 








: A 
* ~ 
(; on 
B. Ge ale c aB 
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AN IMprovep CurRVE For DRAWING OFFICES 


to be duplicated on different drawings or different views 
on the same drawing. 

To make this apparatus, take a thin piece of wood A 
of suitable length, planed smooth on the sides and edges, 
and cut a small projection B at each end. Over these 
projections tie a double cord C, and insert a small piece 
of wire between the two strands. By twisting this cord 
and thus varying the tension, an indefinite number of 
curves can be drawn. The rod striking against the up- 
per edge of the strip prevents the cord from unwinding. 
This rod must be long enough to accommodate the vary- 
ing distances between the center of the cord and the 
strip. 

JOHNSON Barre. 

Springfield, Il. 

ey 
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Charming Steel Snakes 


To quiet a wild and excited panther, the best way is 
to play a 1-in. stream of cold water on him. This makes 
him as mild as a canary bird. To subdue a wild and 
excited coil of steel wire, which otherwise would make 
a storekeeper and two assistants look like a good imi- 
tation of the celebrated Laocoén group, lay it in a wide- 
rimmed apple-barrel head, with the free end on top. 
Coil after coil may be released with ease and dispatch, 


and all bad words saved for the next time one has to 
bore holes in hardwood with a Bessemer wire vimlet. 
Ropert GRIMSHAW. 

New York, N. ¥ 

It was pointed out before the Society of Chemical Indus- 
try that the strength of cast iron was affected by the addi- 
tion of wrought iron in the following proportions: With 100 
parts of cast iron 10 parts of wrought iron increases the 
strength 2 per cent.; 20 parts of wrought iron increases the 


per cent.; 30 parts of wrought iron increases the 
40 parts of wrought 
The maximum 
wrought 


strength 32 


60 per cent.; iron increases the 


strength 


strength but 33 is therefore 


per cent result 


with 30 cent scrap. 


produced 


pel 
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A Curious Old Scale 


On page 338, F. G. Higbee shows an old scale and 
asks how it is used. The accompanying illustration 


shows an instrument which is called a sector. I wonder 
if the one shown by Mr. Higbee is used in the same man- 
ner. 

The most important of the scales marked on the sector 
are the “line of lines,” marked ZL, and the “line of poly- 
gons,” marked Pol. 





| ¢ 1 rey a 0 
' 2 3 4 ? [ L 
6 aaa — : I 5 ia 
LQ eaniwodo sb 1 i) 5 4 





A Crriovs OLD SCALI 


To hisect a line, open the sector until the transverse 
Then 
Measure with dividers from 


distance trom 10 to 10 on L equals the given line. 
5 to 5 will be the answer. 
the inside lines. 

To divide a straight line into seven equal parts, open 
from % to 4 
distance 1 to 1 


the sector until the transverse distance on 
L equals given line. The 
will be ! , of the given line. 
To inscribe a regular pentagon in a circle, let OA be 
the the circle. until 
distance from 6 to 6 of Pol equals OA. Then the trans 
at five will equal the side of the pentagon. 
The above examples will illustrate the use of the se 
tor. 
designed for similar purposes. 


transverse 


radius of Open sector transverse 


verse distance 


Perhaps the instrument shown by Mr. Higbee was 


Wan. A. F. MILLINGER. 
Schenectady, N. Y. 


Future of the Small Machine 
Shop 


T am sure J. H. Van Deventer’s article under the above 
title and the statistics accompanying it (Vol. 42, page 
5) have proved a surprise to many of your readers, par- 
ticularly those who regard America as the land of big 
things—from trees to trusts. 

In the course of the article, he 
all sunshine in the big works. 
wrong to infer that the small works monopolizes the 


states that it is not 


It would be equally 


solar system, especially at those times when “open sesame” 
fails to work at the bank and the sheriff gets restless. 
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Discussion of Previous Question 
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MMMM MM 
“The glad eye” is an unknown quantity during these 
eclipses. 

From the worker’s viewpoint the big works has the 
pull, for the working conditions are nearly always better. 
There is bound to be a certain amount of red tap 
evaporation is mighty rapid with small tools, ete.—and, 


after being in a small shop where everything is within 


goat” to waste an hour 
Onee the 


down to a 


sight, it naturally one’s 


“oets 
or so getting a piece of stock material. 


rOpDeCs 


are known, however, the waste time is soon 
minimum. 

Although the center of the 
the Old Man/’s otflice, the 


of the barn or shanty 


universe penetrates through 


small works itself is usually 


type with additions and exten 


which each denoting 
tide. 

The worker has to adapt himself as 
the 


cautiously, and with clothing intact, between the ma 


sions projecting every wal some 


by-gone financial high 


hest he can to 


conditions of the works and learn to steer his way 


( hines. 
Tin built 
worker is considered in every wa 


that of thy 


and 
result 
| 


prranpyl 


certain product 


tiv 


large works is for a 


th same 


obtained as condensed-milk 


hye lhe 


who aver that their milk is from contented cows. The 
environment also counts largely, for the small annoy 
ances due to bad light, insufficient elbow room, prehis 
toric machinery, tools, ete., all lead to that (in the 


vernacular) “fed up” feeling w hands to see! 


fresh works To conquer, 


Joun C. WELLS. 


Manchester, England. 


Wanted--A Micrometer 


\s al mechanical engineer With a wide experience mn shop 


work, I have always taken a supreme delight in design 


Ing mechanical contrivances: yet to me the keenest pleas 


hysical production of what 


ure of engineering life is the p 
[ have designed or what has been designed and placed in 
my hands to carry out. 

The scheming to make a diflicult job easy, an expensive 
operation cheap, and to so arrange matters that great ar 
curacy can be obtained at small cost, alwavs vo to make 
shop work an intense delight, and I presume this is the 
case with all engineers. This interest arises perhaps b 


cause in actually producing work from ideas one is 


brought in close contact with the human « lement. 
TH 


On page 222, Mr. Terry suggests the possibility of usin 


FUNCTION OF THE MICROMETER 


a micrometer while work is in motion. It seems to m« 


Mr. Terry misconceives the idea of the micrometer, which 
is not only to measure minute sizes but also to afford 
means for knowing what these minute measurements are. 
The ordinary spring calipers in the hands of the skilled 
machinist will detect just as small variations as will the 
mniormation as to 


micrometer, but the calipe rs give no 


what should be taken off to bring the work to exact siz 
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In using either of these instruments feeling is the sen- 
sation which governs. 

One, if not the greatest enemy to accurate measurement, 
is heat, and it is self-evident that the contact of a station- 
ary object with a moving one will generate heat; conse- 
quently, it is difficult to see how great accuracy can be ob- 
tained in calipering moving work. 

Again, a cutting tool, when it is cutting, must have 
some spring to it. I never saw a cut taken by any tool 
which removed exactly the stock which the prescribed po- 
sition of the cutting edge would warrant; in other words, 
if a boring tool is run through a cut and the work stopped 
and the tool run back and started in again without reset- 
ting, there would be a scraping effect which would tend 
to vary the diameter of the hole. 

I know there have been appliances made, which have 
worked more or less well, whereby an emery wheel, for in- 
stance, will feed itself into work until an electric or other 
connection is knocked off and a fixed dimension automat- 


A 
Pr  * O a 
4 


A MEASURING STUNT 


ically obtained—but all contrivances of this nature are set 
by trial and error, so to speak. To my mind the ordinary 
caliper is admirably suited to obtain approximately the 
size of moving work and the micrometer to get the exact 
dimensions of work when at rest. An attempt to reverse 
this condition would not result satisfactorily. However, 
the suggestion of Me. Terry shows that he is anxious 
to better conditions by at least turning the thoughts of 
people out of ordinary grooves. 

What to me was a most clever use of the micrometer 
is shown in the following: The illustration shows a cast- 
iron ring, 1 in. thick and 6 in. outside diameter, with a 4- 
in. hole. This was sent to a jobbing shop to mill out the 
four %-in. circles shown, with instructions to make the 
spacing as accurate as possible 
sion work. After sinking the 
into the collar, the remaining material between the 4-in. 
hole and the bottom of the %-in. circle was to be care- 
fully measured with the micrometer and the measurement 
noted, each cut being numbered.’ The job was given to 
a milling hand who fitted on the miller an angle-plate 
against which he bolted the ring, first drawing a line with 
his center-square across the ring. He then set the ring 
igainst the angle-plate, holding it there with two small 
clamps, and with a try-square set the center line exactly 
vertical before bolting the ring to the angle-plate. He 


without going into preci- 
1%-in. mill one-half inch 
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used an ordinary half-round milling cutter on the arbor, 
placing its center on the vertical line referred to. He 
then raised the platen until the edge of the eutter just 
touched the top of the ring, ran the work back out of the 
way, and raised the platen by the micrometer dial on the 
machine one-half inch. Then he fed through the cut, re- 
versed the ring and repeated the operations for the cut on 
the other side. By the use of a surface gage, he set the 
ring quartering, bringing the point of the gage to the di- 
viding line. 

Now came the question of finding out the thickness of 
the metal left. No ball-ended micrometer was available, 
but the machinist took a couple of pieces of diill rod A, 
about an inch long, set the collar up in a vise and laid one 
of the pieces of drill rod in the %4-in. round-milled slot. 
By holding the second piece on the anvil of the microme- 
ter, he carefully brought the screw on to the drill rod in 
the slot. He then noted the reading of the micrometer and 
repeated this operation in each of the four slots. Laying 
the two pieces of rod together, he measured their total 
diameters with the micrometer and subtracted this reading 
from those first obtained. By this clever manipulation he 
obtained very exact measurements. This may be an old 
dodge, but it was new to me. 

W. D. Forbes. 
New London, Conn. 


A Reason for the “No-Visitor- 
Allowed’? Shop 


Although the discussion in the columns of the AMERI- 
CAN MACHINIST as to whether or not a shop should be 
thrown wide open to the visitors does not seem to have 
brought out any good reason why a shop should exclude 
all who request the privilege of a visit, the case of the poor 
devil whose story follows would give an excuse to many 
owners for shutting their doors. 

This man was the proud owner of a relatively small but 
uptodate wagon-building business, which he had provided 
with the latest machinery, including a tire-setter of a 
certain make. It so happened that a salesman of another 
company making tire-setters came along and was shown 
through the shop. Soon after that, an infringement suit 
was brought against the wagon-builder because of the 
tire-setter. Although the manufacturer of the machine 
defended the suit, the tribulations inherent to the legal 
procedure interfered enormously with the proper conduct 
of the wagon-builders’ business. Finally, a judgment was 
rendered granting an injunction and an accounting for 
damages and court costs—none of which helped the un- 
lucky wagon-builder. Hereafter he will not welcome 
visitors in his shop. 

Such an example may well deter many owners of small 
but interesting places from extending an invitation to the 
passerby. 

As a matter of fact 1 have been employed in shops using 
in their every-day work apparatuses or attachments, such 
as universal tool-holders, quick-acting vises, ete., for 
which patents have been subsequently awarded to other 
parties. Probably, in a law suit, the first parties might 
win, but—. It is better to be safe than sorry; and as a 
stray visitor may not keep to himself what he has seen. 
Who is to blame? 

PY. P. Fenavx. 


visitors in general are kept away. 


Lynn, Mass. 
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Making One Hundred Thousand 
artridges im Ten Hours 


By E. A. SuverkKrop 








and dies, ete., are cheap to make and easily replaced. 


"VW AT Iv’ y 2706. > . . ray . . . 
SYNOPSIS—A regiment of 1000 men goes to lhe drawing operations are especially hard on tools, a fair 
the firing line with the number of cartridges men- estimate for a drawing press per day of 10 hours being two 
tioned in the caption. With modern rifles and new punches and six new dies, It can readily be seen 
shooting as fast as they can aim carefully, 100,000 that the organization to keep the tools up to the standard 
cartridges would last about 20 minutes, just one- and to make a sufficient number of new tools is as im- 
thirtieth of the time it takes to make them. Fur- portant, 1f not more so, as the machining operations. 


ther, to produce 100,000 riflle cartridges in 10 


hours, requires an equipment of machines costing CUPPING 


approximately $90,000, at the prices being asked In the first press operation the cup Is blanked and 
for deliveries demanded in these lines. This article drawn at a single stroke. Ina plant such as outlined 
gives a brief outline of each ope ration and the the caption, the cupping press would be provided with 
equipment required for it. four dies and run at a speed of 90 strokes per minute. 





At this rate the press would in theory turn out 216,000 
Tike Cas, cups in 10 hours. In practice, it would probably turn out 
about 60 per cent. of this, giving an actual production 


The shapes and dimensions of cases vary considerably, a . 
: : of about 130.000 cups every 10 hours. The tools for this 


and these variations in size and shape affect the manu- : 
press would cost approximately $400 to $500. 


facture and the number of operations necessary. 


In Fig. 1 are shown the successive stages of manu- ANNEALING 
facture of a 0.30-cal. cartridge case from the blank in 


=e An annealing operation precedes each drawing Ta- 
the upper left-hand corner. In Fig. 2 is shown the de- de upgretts aha epic BE ee ee 


tion. The number of annealing operations is therefore 
dependent on the number of draws, which is in turn de- 
pendent on the shape and depth Of the cas 


Firs’ Diraw 


The first drawing is done on single-tool friction-dial 
drawing presses. These can be driven at a speed of about 
100 strokes per minute. One operator can run two of 


| 

} 

} 
these presses with an efficiency of about 90 per cent. Two 
of the presses would be necessary for the output required, 

















The punches and dies for this operation would cost about 
$10 for the double set 


SECOND Draw 


| | For the second draw, the presses, speeds, tool cost and 
| production would be similar to those given for the first 


drawing operation. 





$$ 


(— 





| | | 
| uu 


Fic. 1. OPERATIONS ON A 0.30-CAL. CARTRIDGE CASE 


























First BUMPING 


— 


The first bumping is done on a semi-automatic cartridge 


header running at 110 strokes per min. With an efficiency 


formation of the metal which takes place from operation of 80 to 90 per ceent.. two mac hines would he required. 
to operation. The tools would cost $30 for two sets. 
To a manufacturer of brass novelties, the operations 


=~ Tuirp Draw 
might seem more in number than necessary. The reason 


is that the metal must be so worked that there are no in The third draw would be made on either a friction-dial 
visible cracks that might cause the shell to burst, clogging or a semi-automatic press. One operator could attend a 
the action of the gun; the accuracy demanded in the fin- double press with friction-dial feeds. The speed would 


ished article is, say, 0.001 over or under standard size be 90 strokes per minute and the efficiency a little over 90 
at all points. The bullet must be absolutely concentric, per cent., which would bring the output up to about 100,- 


as well as accurate to size and weight. To fill all re- 000 per day. 

‘quirements it is necessary to have a full set of accurate The problem of automatic feeds on this work is one that 
gages for all operations and an inspecting system that has received a great deal of attention. The numerous an- 
makes it practically impossible to make bad work at any neals and inspections required put the successive-cdie 
stage of the process. Such a system of gages for making process of drawing out of the question, and the only so- 
tools only might cost $1000, to say nothing of the limit lution is hopper feeds on each machine. It is possible 


gages for use by the inspectors. All the machinery must to automatically hopper-feed almost all of the machines, 
be so designed that the actual wearing parts, punches but the speed of the machines is not increased materially 





104 AMERICAN 
thereby, as the tools themselves will not stand much 
higher speeds than the operator can take care of with 
semi-automatic On the 
are delicate and require attention by a high-priced me- 


feeds. other hand, such feeds 
chanic, which partially offsets the decreased number of 
operators, It is, however, extremely doubtful if a manu- 
facturer starting to make ammunition could get an equip- 
time to take 
advantage of the present demand for war material. 

With automatic feed, one operator can run from 4 to 6 
about 90 
strokes per min. on this work. Punches and dies are worth 
about $10 for the double set. Automatic feed costs from 


$200 to $250 per machine. 


ment of automatic machinery running in 


machines, The speed of these machines is 


TRIMMING 


Trimming is done on a semi-automatic machine at a 


speed of from 75 to 80 per minute. Three machines at 


























_) 
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speed of 70 to 75 per min. and about 80 per cent. effi- 
ciency, necessitating the employment of three machines. 

The cases are again trimmed. ‘The equipment indi- 
cated for the first trimming operation would be dupli- 
cated for this operation. 

ITEADING 

The heading machine with a girl operator can produce 
from 80 to 90 per min. and has an efficiency of about 90 
per cent. ‘To avoid any possibility of shortage, three 
machines would be 


Moutni 


necessary. 
ANNEALING 
before the cases are 


be done 


Mouth 
tapered. 


annealing must 
Two types of machines are manufactured for 
There is, however, little to choose between 


this purpose, 
them, the cases are carried past the gas flames, which 
heat the thin walls, while the bottom 


remains cool and 
































Fig. 2 DEFORMA 
this speed would bring the production a little above 100,- 
000 in 10 hours. A girl operator is required for each 
If the feeding later is done by hand, this trim 
Where the trimming 


machine. 
ming operation can be eliminated. 
is done on a full automatic machine, an operator can run 
three or four of them. The speed of such machines Is 
about the same as that of the semi-automatic machines, 


FourrH Draw 

The fourth draw is done on ratchet-dial presses with a 
These presses have an 
efficiency of about 80 per cent. Three 
therefore be necessary to obtain the required production. 


speed of from 70 to 80 per min. 
machines would 


Each machine would require a girl to run it. 
INDENTING 


Indenting is done on a heading machine at a speed of 


about 100 per min. ‘Two machines would therefore be 


required with a girl attendant for each machine. 
Firrn Draw 


The fifth draw is done on a ratchet-dial press with a 


TION O} 





roe METAL 

unannealed. The speed is about 80 per min., but can be 
forced slightly so that two machines would perhaps be 
enough for the required output. 


TAPERING 


For this a double-acting tapering press is used, with 
ratchet dial and dial in front. The operator 
places the cases on the friction dial, from which they are 
taken by the ratchet dial. When required, several tap- 
ering operations are done by successive dies before the 
cases are ejected from the ratchet dial. The press runs 
about 80 per min. and has an efficiency of about 80 
co 90 per cent. Three presses with three girl attendants 
would be necessary to attain the required output. 


friction 


Heap-TuRrNING 


Head-turning is done at a speed of 70 per min., 
with an efficiency 80 to 90 per cent. Three machines 
would therefore be necessary with an operator for each. 


In this country, cases of this sort are very seldom fed au- 


(Continued on page 709) 
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QUUUIIMIAULOUGUADOAEOULUEUAUALSROOUON 2 LLAOAGLASEOSOOSEOOOLOOOSOOSOOOTESOGOAOUOOLOOSOOLUSLA LOOT SLU Une 
Edito ial 
Ec MMMUULEALONUOTUTUULOEOUEEEUUcnnneecvncaenaeeecaenresevneraaesuccecneeneeeceoeeeaenneoeaaungaensne UACUUNDULAENONSOQONOQONLIOOGOANOOOUALLAIIIIN mynesnaryscaeaseveyT “ie 
Unannounced changes in the Corporation Income Tax particular method was the correct one for machining 
Schedule such as were made for the year 1914 over — parts in drill jigs. 
the preceding years are little short of an outrage. The We are asking our reac rs for an expression Of opt 
blanks were not available until immediately after Jan. 1, ion on this subject, namely, When is it to the best advar 
and had to be filed by Mar. 1. tage to drill the holes in a series of jigs (7) and When 
The blanks which have just been filed presented a should the holes be machined completely mm one Jig 
schedule materially different from the one used in pre Photographs or line sketches with times of opera 
Heretofore, the gross income has been asked tions, sizes of holes, and also dimensions of tools and 


vious years. 
for in a single item. This year it was divided into 
five deductions These 
were the principal items on the face of the blank. In 
former the back of the blank 
by instructions only. This year it 
questions, one of which called for a complete statement 
another, for the 
the 
like; another, for the amount of depreciation charged 
off and the figured. There 


were several others. 


items—the remained the same. 


years has been covered 


was covered with 


of the inventory of salable voods: 
amounts paid for salaries, wages, commissions, and 


methods by which it was 
for this 
information until they received the blanks, after Jan. 1 
To dig out these facts 


Business firms knew nothing of the demand 
and after the books were closed. 
was for many firms a serious matter involving an enor 
of labor to determine the 


amount inventory and 


the amounts paid for salaries and commissions. 


mous 


the Treasury Depart 
this 


It seems nothing but fair that if 
ment anticipates putting into effect changes of 
nature, they should be announced as early as possible 
any changes of 
for the busi 


these 


in the year to which they apply. If 
the 


business of 


this kind are to be made in schedule 
L915 the 1914, 
should be announced now, so that business concerns can 
prepare their and tabulate their 
satisfy the requirements of the income-tax schedule with 


Any 


hess of over changes 


information to 


he oks 


a minimum of labor and a maximum of exactness. 
other course works a hardship. 


Single or Multiple 
Drilling Jigs 


Using 


We recently had occasion to visit two factories where 
Both 
their 


machines of a similar nature are manufactured. 


shops were uptodate in their tool equipment, yet 
methods were diametric. 
At the first shop, when jigging a 
The 
holes of a similar size or in a single face 
Another was used for the holes in another 


the operations 


prece, 
I 


jigs were simply made, and only 


were subdivided. 
were machined 
in any one jig. 
surface or of another size until, by use of a series of jigs, 
the part was finish-machined. These jigs, however, were 
all located from one surface so that the parts, when ma- 
chined, were of an interchangeable character. 

At the second shop, each jig was made so that all the 
holes were drilled, reamed and tapped before removing 
the part from the jig. 

The opinion expressed at both factories was that their 


weights of parts, will make replies of service to readers 


The Automobile and the 
Machine Shop 
Only a 


chine shop about an automobil 


lew years ago there was quite an air of the ma 


Now it is hard 


show. 


work to go through one and remember that the machin 
shop has anything to do with it. This appears to lx 
due to the influence of our wives and daughters. Ap 


parently, their vote is what the sales departments are at 


ter. Formeriy, one had to be a bit cautious about what 


and the 


he touched for fear of oil stains, salesman con 


siderately carried a pocketful of waste for emergencies 


foday everything is clean. to the last degree and thi 
surroundings are those of the drawing room rather thai 
the garage. In fact, it seems as if the repair devices wer 


purpose! cept in the background and assigned to un 


noticeable booths. 
When one does go around th 
| | 


firmly made up to use only his 


second time with 


mind mechanical eve, he is 


decided resemblance between all the 


struck with the very 


ars. ven freak bodies and freak praail Lins nave disap 
peared, There are distinguishing features so that a maker 
can undoubtedly recognize his own car, but there is noth 
ng distinctive about any of them, 


—_ ’ , 
There are small cars and low-price cars, DUT There are 


apparently no cheap cars from a mechanical standpoint. 
i 


is secured by material, 


mes, I using larger tol 
] 


(ocs 


Low price using a small amount of 


omitting refinements, and, son 


The 


not cut down the real value of a car as a means of 


result of this latter e probably 


ecrahnces, 
tral 


portation; in the hands of a man who omits oiling, It 1s 


a probable asset. As a machine-shop product, the lower 
limit of price has not 


Ford can he sold ata pt ( to allow ol 


been reached, 


vet 


ota the division 


to belie i. 


of profits which is being made, it Is reasonable 


that some ol the still small r and hehter curs could he 
made and sold for less money than they are now listed at. 
When we turn to motor trucks, there is another story 
told. 


partment-store delive ry 


The truck is not feminized bevond the «cd 


st\ le nl dl 


to he 


a few of the light ones. 


Bevond that, the machine shop sticks out a over them, 
In some Cases almost too obtrus Cry and with hardly 
enough covering to prot T tron dust and dirt. 


noticeable thing in all ti is that the factor ol 


transmission and every other 


. 


The 
safety in all parts—engine, 
( reatly, 


part that is subject to shock and weat has been 


increased, It is not enough now to assure a custome! 














that a truck engine will develop 40 hp., or whatever the 
rating may be. He wants to know whether the 40 hp. 
can be transmitted to the wheels without racking the 
machine to pieces. He is more concerned with getting 
to the desired destination and back and in keeping out 
of the repair shop than he is about the number of miles 
he can go on a gallon of gasoline. 

This year seems to mark the passing of the amateur 
stage, which has marked every new development along 
mechanical lines from the electric motor to the aéroplane. 
First, there is the inventive stage, during which the pur- 
chaser is happy if his machine holds together at all; 
then follows a long stage—the amateur—while the pur- 
chasing public is being educated up to the point where 
it will either buy enough or pay enough to allow the 
builder to put mechanical principles into practice for his 
benefit. We cannot dodge the fact that mechanical per- 
fection is expensive, any more than we can dodge the other 
fact that such perfection is profitable in the long run. 


“3 
Siar) 


Unwarranted Discrimination 
Against Civilian Employees 


In spite of all our talk about beating swords into plough 
shares and the honors of peaceful occupation, we are con- 
fronted with the sorry spectacle of the civilian being 
entirely disregarded, and not only all the honors, but 
the remuneration as well, going to officers of the Army 
and the Navy. While the actual accomplishment of this 
unfair and utterly unwarranted discrimination (House 
Resolution 16510) is to the discredit of the 63rd Congress, 
it must not be forgotten that the previous administration 
attempted the same thing, the proposition coming from 
President Taft himself in his message of 1912. 

By the provisions of this bill, Col. George W. Goethals, 


Brig.-Gen. William C. Gorgas, Col. H. M. Hodges, 
Lieut.-Col. William L. Sibert and Comm. H. H. 


Rousseau are specifically advanced in rank. Furthermore, 
all officers of the Army and the Navy who were detailed 
for duty with the Isthmian Cana! Commission on the 
Isthmus of Panama for than three years are 
advanced one grade in rank upon retirement, and all 
officers with a similar length of service now on the retired 


more 


list are advanced one grade. 

Probably no one objects in the least to this recognition 
of the excellent work which has been done both by the 
officers named and those who are not mentioned. But 
for the congress of any nation supposed to be peacefully 
inclined to pass such a bill, which does not even mention 
the good work done by a single civilian employee, is 
almost unbelieveable. An interesting feature is that the 
greatest objector is Col. George W. Goethals himself, for 
in spite of military training and practice and of having 
been for vears absolute ruler over the destinies of 
thousands of men, he is one of the finest examples of the 
true democrat. Those who were fortunate enough to visit 
the canal during its construction and to know Col. 
Goethals on the job could not fail to note the extreme 
modesty of the man, amounting at times almost to self- 
effacement, as well as the intense interest which he 
stimulated in his employees from one end of the canal 
to the other 

We can make no better protest against the action of 
Congress than to quote a speech by Maj.-Gen. George 
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W. Goethals (his new title) before the Society of the 
Chagres, an association of canal employees, on the occa- 


sion of his promotion: 

I have attended this dinner tonight not because I enjoy 
banquets, but because it is probably the last one I will have 
the opportunity to attend, for after eight years of responsi- 
bility, I feel that I am entitled to some rest. So I have asked 
to be relieved, and hope that I may be some time during the 
coming year, in order that a younger man whose energy is 
unimpaired may take up the work and carry it forward. 

One subject I desire to touch upon, a subject that I under- 
stand has been under discussion on the Isthmus for the past 
three or four days, and that is the promotion given to the 
service people, officers of the Army, Navy and Marine Hospital 
Corps. 

Mr. Taft in his message of 1912 recommended that I be 
promoted to the position of major-general in the Army. Two 
friends of mine in Congress—one in the Senate and one in the 
House—immediately introduced bills for that purpose. 

I wrote and told them that service men should have no pro- 
motion unless promotions could be given to all alike. That 
attitude I have consistently maintained. It is a source of re- 
gret to me that the bill ever passed. Civilians built the canal, 
not the Army. “When the army people leave here, they are 
retired and looked after by the Government, whereas the 
civilian must get out and hustle to make a living for the rest 
of his days, and I have always opposed it. 

We are gathered here tonight, not in 
thing yet to be accomplished, but with actual accomplish- 
ments—the two oceans have been united. The slides hinder 
and prevent navigation for a few days, but in time they will 
be removed. Yet, the construction of the canal is but little in 
comparison with its coming usefulness to the world in what 
it will bring about 

Its completion is due to the brain and brawn of the men 
who are gathered here, men who have served loyally and 
well. No commander in the world ever had a more faithful 
force than that which has worked with me in the building of 
the Panama Canal. 


the hope of some- 


In previous communications, Gen. Goethals specificallv 
mentioned S. B. Williamson and other civilians, and 
protested vigorously against the unfairness of selecting 
only service men for promotion and increased pay. On 
another occasion he said: 

It must be remembered that those of us who are members 
of the Commission are receiving three times the amount of 
our regular army pay and are at the same time doing nothing 
more than that for which we have been educated and trained 
by the Government. According to my view, we are not de- 
serving of recognition or reward for our services here. Neither 
do I think that army officers should receive any special con- 
siderations for their cervices here in contradistinction to civil- 
ian employees 

It is highly desirable that the members of both houses 
who voted for his bill should be made to feel that such 
discrimination is opposed by all right-thinking men. 
There is little inducement for civilians on government 
work to give the best that is in them, if they know that 
all the substantial rewards will go to service men, who 
have been educated at public expense and who will be 
pensioned when they reach the age limit. Such dis- 
crimination as this has no place in American life. 

® 

Pessimism and far-sightedness are often confounded. 
In the various industries in which the production has been 
enormously increased by the war demands the query 
“What about after the war?” is already going the rounds. 
The pessimistic view is that on the cessation of hostilities 
there will be a slump that will have widespread effect. 
This view, while looking ahead is not a far-sighted one 
when it ignores the possibilities of a demand that will 
increase with the peace conference in order to replenish 
the normal stocks of manufactures that have reached 
the irreducible minimum through the demands of the 


war. 
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Gear-Shaping Machine 


The illustration, Fig. 1, 
gear-shaping machine manufactured by the Fellows Gear 
Shaper Co., Springfield, Vt. .Witli the exception of the 


shows a recently developed 

















Fic. 1. GrAr-SHAPING MACHINE 





SHapine Teetu or Back-Gear PINnion 


Fig. 2. 


work spindle, the machine is similar to the others built 
by this company. 

The machining 
the teeth of shaper bull gears and lathe back gears. For 
this reason, the work spindle is hollow and of sufficient size 
to accommodate within it the large gear while the pinion 


machine is designed primarily for 








Fig. 2. 
adaptability of this machine to the special work mentioned 
detract from its ability to handle the 
The large spindle can be filled by 


is being machined, as shown in However, the 


does not regular 


line of work. hollow 
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Fic. 5. Curtrinc SHaper Buti GEAR 
means of an adapter carrying in its center a suitable work 
spindle of small size. 

When quill gears or shaper bull gears are being cut, the 
gears are centered from their bearing surfaces, irrespective 
of whether the bearing surfaces are external or internal 
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Figs. 3 to 6 show various types of work which can be 
handled in the machine. 
methods of handling the back gear of a lathe. 


In Figs. 3 and 4 are shown the 
The quill 


vear is located by the hole which forms the bearing when 


fie 



































Cutting Back GEAR 
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Fie. 6. ArnaANGeD FoR RecuLtar Work 
in place in the lathe head. In Fig. 5 is shown a shaper 
bull gear located in the work spindle. In Fig. 6, the 


hollow work spindle is shown closed for handling the regu- 
lar run of work. 
The adapter, which fills the work 


the hollow 


to accommodate 


top of 


spindle, is readily inserted or removed 


special work. 
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Cartridge-Case Finishing 
Machine 


The cartridge-case finishing machine shown is a recent 
development of the Bullard Machine Tool Co., Bridge- 
port, Conn., and is claimed to be the only machine avail- 
able for the market which has been designed to include 
the mouth-boring operation. 

\ stationary sleeve supported in the front pillow-block 
of the headstock provides, internally, a bearing for the 
large, hollow spindle, and externally a bearing for the 
driving pulley, which is bolted to the chuck plate, the 
latter being integral with the spindle. 

The chuck is a three-jaw universal type, the jaws being 
a toggle motion through a slidable sleeve 
This sleeve 


actuated by 
mounted on the outside of the pulley hub. 
is actuated by a lever mounted on the top of the front 
pillow-block. The rear pillow-block serves to carry the 
tool head in which are mounted the mouth-boring tool 
and the end-trimming tool, each of which is adjustable 
for diameter. 

Inside and at the rear end of the spindle is a bushing 
with a tapered mouth which serves to support the mouth 
end of the shell and at the same time to bring it to per- 

















SPECIAL CARTRIDGE-CASE FINISHING MACHINE 


fect evlindrical form in order that the wall have 


ah even 


may 
thickness after boring. 

On the forward end of the rod, extending through the 
mouth-boring tool carrier, is mounted a locating stop, 
which extends through the chuck and against which the 
cartridge-case blank is pressed in the chucking opera- 
As this stop revolves with the piece, it is mounted 
on ball bearings. On the rear end of this rod is an ad- 
justable collar which serves to locate the stop, and the 
flange thereon is engaged by a lever, mounted pivotally 
on the bracket extending from the rear pillow-block, 
which is actuated through the topmost rod by the chuck 
The spring at the extreme rear of the headstock 
serves to bring the stop rod to its determined position. 

With the chuck lever in its extreme rearward position, 
the ejector has been moved forward through the spindle 
in its function. A forward motion of the chuck lever 
first releases the pressure on the ejector, which is returned 
to its determined position as a stop by the compression 
spring on the rear end of rod, after which the further 


tion. 


lever. 
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forward motion of the chuck lever closes the jaws upon 
the piece being chucked. 

The remainder of the machine is the usual four-faced 
turret and cross-slide, in which are mounted the tools re- 
quired for machining the head, or flange, end of the 


case. The headstock spindle is 5% in. outside diameter 
and has a bearing 9 in. long. The machine weighs 
about 2200 pounds. 

ns 


Making One Hundred Thou- 


sand Cartridges in Tem Hours 
(Continued from page 704) 


tomatically after being tapered. The cases are next 


trimmed to length. 
PIERCING AND PocKEtT-SIzInG 
Piercing, pocket-sizing and inserting the primer are 
by some manufacturers ail done in rotation on the same 
machine, while others make the inserting of the primer a 
separate operation. The speed of the machine in either 
case is about 70 per min. and the efficiency about 80 per 
either three or six machines 


cent., which would make 


necessary, according to which method were used. 
PRIMERS 


The manufacture and charging of primers is a distinct 
branch of cartridge-making and calls for special exper- 
ience and fine machinery and tools. Primers are cupped 
and drawn on a double-acting crank 
120 strokes. From 4 to 6 primers are ejec ted from the 
press at each stroke. One press at this speed will easily 


press running at 


take care of the necessary output. 

ry . . . > 

The anvils used in primers are punched from sheet 
ratchet-roll feed 
Cups and anvils 


metal, and a single-acting with 
will take care of the quantity required. 


made as described are after thorough cleaning ready for 


press 


charging and assembling. 
BULLETS 

For a bullet like the American, the cupro-nickel jacket 
cups are made four at a time on a double-acting cam 
press. The speed is 120 per min. and the efficiency sO 
per cent. 

Four drawing operations are necessary. The first two 
draws are made on double friction-dial drawing presses 
with a speed of 100 per min., which would mean two 
presses the demand. The last 


two draws are made on ratchet-dial drawing presses, the 


for each draw to meet 
speed of machines being 70 strokes per minute, which 
would mean three for each draw to produce the required 


number. 
TRIMMING 


After drawing, the shells are trimmed on a semi-au- 
tomatic trimming lathe with a production of 55 per min- 
ute. A girl operator is required for each machine, and 
four machines would be necessary to trim the required 


number of jackets, 
POINTING 


After being trimmed, the jackets are pointed on a 
Three successive operations are per- 


ratchet-dial press. 
formed on the jacket before it Is ejected from the press. 
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The speed is 65 strokes per minute and the efficienc y about 
80 per cent. Four machines will therefore be necessary 


to produce the required number of pointed jackets. 


LEAD SLuGs 


The lead slugs used to fill the American, British and 
many other bullets are either cast or made from lead wire. 
one or more strands at a time 

A pressure 
of about 25 per The lead is 
either melted and run into the cylinder of the hydrauli: 


This lead wire is “squirted” 
from “spouts,” or dies, in a hydraulic press. 


tons sq.in. Is necessary. 
press and allowed to set before squirting or is cast in 
separate slugs, which are put in the cylinder as required. 

The wire goes to a slug cutter, which handles two wires 
It runs at a speed of 135 strokes a minute and 
has an efficiency of 95 per cent. At this rate, an output 
of 100,000 bullets in 10 hr. is After cut 
ting, the slugs are tumbled to take off the sharp corners. 

From the tumbling barrels the slugs go to a bullet-swag 
ing press with automatic feed. These 
speed of about 100 strokes per minute, so that two ma- 
Odie 


at a time. 


casily passed, 


machines have a 
chines would be necessary to take care of the output. 
operator can attend from 3 to 4 of the bullet-swaging 


presses. 
ASSEMBLING BULLETS AND JACKETS 


are as 
The 


press runs at a speed of about 60 strokes a minute, so 


In American practice, the slugs and jackets 
sembled in a press with two dials and two operators. 


that three presses would be necessary for the required 
production. The bullets leave the machine with the jack- 


ets closed over the end of the slugs. 


CANNELURING 


The jacketed bullets are next grooved by being put 


through a canneluring machine, the action of which is 
somewhat similar to the machine which rolls the milling 
on the edves of coins. The bullets are stood on a friction 
dial which feeds them to the machine at the rate of about 
300 per minute. One operator is in attendance and one 


machine will take care of the required output. 
SIZING 


the bullets are 
The press is equipped with a ratchet-dial feed, 


After canneluring, pushed through a 


sizing die, 
has a speed of 70 to 80 per min. and an efficiency of 80 
per cent. Three presses will be required to take care 
of the output. 


LOADING 


Two types of loading are employed, hand and auto 


matic. The hand system is somewhat similar to that em- 


ployed for loading primers \ held in 


here the cups are 


hand. The 


perforated plates and the charge 
plates hold from 80 to 100 case: A power press Is used 
to insert the bullet and crimp the case around it. The 
The sper dof hand-loading 


inserted by 


plates cost from $300 to S400, 
depends on the skill of the operator. 

Automatic loading machines each require two girls to 
serve them and have a speed of about 60 per min., so that 
at least three would be required to take care of the out- 


put. 

This general description of processes barely mentions 
the operations of charging the primers and loading the 
shells.. Both these operations require vreat care and 
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delicate machinery ; in fact, the loading and testing of the 
finished shells is a trade by itself. The ballistic require- 
ments, such as muzzle velocities and penetration, straight- 
shooting qualities, etc., are each required to be held within 
close limits and subject to rigid tests, excepting some of 
our multi-revolution American countries, whose princi- 
pal requirement see.ns to be lots of noise, all types of 
silencers being barred 


The Metal Trades Convention 


The Seventeenth Annual Convention of the National 
Metal Trades Association was held in New York City on 
Wednesday and Thursday, April 14 and 15. An import- 
ant feature of the deliberations, which showed itself in a 
number of lines of activity, was the support of the con- 
ference idea whereby this association pledged itself to work 
in harmony with other manufacturers’ associations for 
common objects. 

Herbert E. Rice, of the Waverly Co., Indianapolis, Ind., 
was reélected president for the ensuing year. George 
Mesta, Mesta Machine Co., Pittsburgh, Penn., and W. H. 
Vandervoort, the Root & Vandervoort Engineering Co., 
East Moline, IIl., were elected first and second vice-presi- 
dents respectively. F. C. Caldwell, H. W. Caldwell & 
Sons Co., Chicago, Il., was reélected treasurer. 

The reports of the officers showed the usual satisfac- 
tory condition of the association’s business. In review- 
ing the work of the past year, John D. Hibbard, in the 
commissioner’s report, pointed out two developments of 
marked interest and importance. These were the develop- 
ment of the procedure in the investigations of the Federal 
Commission on Industrial Relations and the closer affilia- 
tion and codperation of national associations »- employers 
mentioned above. From that report the following para- 
graph is taken: 

The movement which was started last year for a more 
harmonious and intelligent codjperation on the part of na- 
tional associations, and which found expression in the 
National Affiliated Safety Organization, coérdinating the 
efforts of the National Association of Manufacturers, the 
National Founders’ Association, the National Electric Light 
Association, and our own association, has been extended, and 
your officers are now members of two other similar confer- 
ence boards, namely, the Joint Committee of Associated 
Employers and the Conference Board on Training of Appren- 
tices. These bring us into close relations with the National 
Erectors’ Association, the United Typothetz of America, the 
American <Anti-Boycott Association, the National Machine 
Tool Builders’ Association, as well as those mentioned be- 
fore. This whole movement is most significant and many 
results of prime and far-reaching importance are antici- 
pated. Never before have these powerful organizations been 
so effectively united, and never before was such joint action 
as may now be expected possible. This movement is also 
reflected in the formation and active operation of Associated 
Employers of the various states, notably Missouri and Illi- 
nois, where it has been found that the only way to effect- 
ively oppose state legislation of a character dangerous to 
legitimate business has been to organize politically militant 
associations. 


INDUSTRIAL EDUCATION 

The report of the Standing Committee on Industrial 
Education, Fred A. Geier, chairman, briefly reviewed 
some of the developments of the year past, expressing sat- 
isfaction at the increased growth of the movement in con- 
nection with the public-school system of our country. 
Comment was made on the makeup and recommendations 
of the commission appointed by President Wilson to 
study vocational education in the United States. How- 
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ever, no opinion was given in regard to the recommenda- 
tion of this commission. 

The final paragraph of the report again urges the 
members of the association to continue their efforts in 
furthering the great cause of industrial education in the 
United States. 


APPRENTICESHIP 


The report of the Committee on Apprenticeship, W. A. 
Viall, chairman, pointed out efforts that are just shaping 
to establish a conference board on apprenticeship. Fol- 
lowing is a quotation at some length: 

You are all acquainted with the work done by the Con- 
ference Board on Safety and Sanitation. This board is made 
up of representatives of four of the leading associations of 
the country and, working as they are, in a quiet, unobtrusive 
way, they are in close touch with much of the safety work 
that is being carried on and have done work that has proved 
a great help in this campaign of safety. 

Stimulated by the results that the Conference Board on 
Safety and Sanitation have accomplished in the year of its 
existence, M. W. Alexander called together representatives 
of the various bodies that have been interested in appren- 
ticeship work, with the object of forming, if possible, a 
Conference Board on Training of Apprentices. Representa- 
tives were present from: 

The National Association of Manufacturers, 

The National Founders’ Association, 

The National Metal Trades Association, 

The United Typothetze of America, 

The National Machine Tool Builders’ Association. 

Mr. Alexander stated that it was very evident that a great 
deal of work was being done by various bodies relative to 
the matter of training apprentices, and that the work might 
well be codrdinated and the results of it made known to the 
various organizations, whereby much duplicate work might 
be spared. We were represented at that meeting by Messrs. 
Rice and Hoyt. The chairman of the Apprenticeship Com- 
mittee was one of the representatives of the National Ma- 
chine Tool Builders’ Association. 

The plan to be carried out is that each association men- 
tioned above shall appoint its president and two members 
of its body as members of this board; that it shall consider 
the various ideas brought before it; and in an informal yet 
thoroughly painstaking and careful way recommend those 
plans that seem to be best adapted to meet the demands of 
the special body that is considering the apprenticeship ques- 
tion. 

The makeup of the various bodies that were invited to 
this coniccence represents different lines of activities, and 
on the surface it appears to be difficult to reconcile their 
activities in such a way as to make common cause in a mat- 
ter of apprenticeship training. The work that the United 
Typothetze of America is doing in systematizing an appren- 
ticeship system was a revelation to those who were present. 
It has brought out many facts which show conclusively that 
we have a common cause up to a certain point in connecttfon 
with the training of boys. Whether the prospective appren- 
tice is to enter the building trade, the printing trade, the 
machine-tool trade or other line, we look for a certain course 
of preliminary knowledge and schooling, and here we believe 
there are opportunities of formulating requirements that will 
raise the dignity of the apprentice in every trade. Each trade 
must elaborate for itself certain lines of preparation, but this 
would in no way interfere with the foundation preparations. 
‘She United l1ypothetze of America has considered the training 
of apprentices worthy of the direction of a man who was 
formerly president of one of our New England colleges, thus 
bringing to this work a man trained to the guidance and in- 
struction of youth. 

It is not the intention of your committee or of the con- 
ference board, if it becomes active, to endeavor to keep men 
in a certain line of work, but it is their idea to train men so 
that they will become thorough masters of their various 
trades, and so that those who, in addition to the skill they 
acquire as workmen, possess executive ability, will rise on 
that surest of all foundations—the foundation of work well 
done. 


Co6bPERATION OF NATIONAL EMPLOYERS’ ASSOCIATIONS 


One of the addresses of Wednesday afternoon was by 
Magnus W. Alexander. He reviewed the work of the 
Conference Board on Safety and Sanitation, which has 
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for its object the development and standardization of 
safety devices. He also tcld of the work that has been 
done to bring together physicians in industrial practice 
with a purpose of standardizing methods of treatment for 
industrial accidents and diseases. This attempt, radical 
though it may seem, promises to be successful and to bring 
about important results. 

In closing, Mr. Alexander dwelt upon the necessity of 
similar conferences to meet legislative situations. Gen- 
eral approval was expressed by the members of the con- 
vention of these attempts to federate the national employ- 
ers’ associations for constructive work. 

Other addresses were by Daniel Davenport, general 
counsel of the Anti-Boycott Association, on “Some Recent 
Developments in Labor Legislation,” and by Walter Drew, 
on “The Federal Commission on Industrial Relations.” 
Mr. Drew was especially instructed to study the activities 
of this commission for several of the national associations. 
His report was none too favorable, and in this direction 
was in keeping with much editorial comment that has 
been made in regard to this commission and its methods 
of prosecuting this investigation. 

The strictly social event of the convention was the usual 
banquet on Wednesday evening. A new feature and one 
that met with hearty approval of the convention members 
and guests was the buffet luncheon on Wednesday noon, 
giving an added hour for acquaintance and goodfellow- 
ship, and a luncheon served on Thursday noon at the 
close of the final business session 


— 
~ 


Prof. C. W. MacCord 


Charles William MacCord, professor emeritus in Stevens 
Institute of Technology, died at his home in Hoboken, N. J., 
Apr. 13, in the 80th year of his age. He was one of the 
last survivors of the old guard of instructors in that school, 
where he occupied the chair of Mechanical Drawing from its 
beginning in 1871. He is remembered also as having been, 
under Ericsson, designer of the “Monitor.” 

He was born in Dutchess Co., N. Y., Mar. 18, 1836, being a 
son of Rev. W. J. MacCord and a descendant of Hamish 
MacCord (called Sir James by the English), a Highland chief- 
tain who fell at the Pass of Killiecrankie in 1689. 

The boy taught himself to read without his parents’ 
knowledge, although this need not be taken as implying 
lack of attention to his education on their part, for his early 
studies were conducted by his father. Later he prepared for 
college in Amenia Seminary, taught school a few months and, 


in 1852, entered Princeton College sufficiently advanced to 
graduate in 1854. From that college he received the degree 
of A. M. in 1857, and in 1881 the more significant honor of 


Doctor of Science. This was clearly in recognition of his 
subsequent work, for during his college years he had 
distinguished chiefly for his skill in hand-ball. 

A mechanical taste had shown itself in him during the 
lonely days of his country childhood, and he had constructed 


been 


rude mechanical models, partly from the materials of a 
wooden clock. It is easy to imagine the interesting gear 
trains of this timepiece as directing his mind toward the 


curious kinematical movements with which those who have 
known him must ever associate his personality. 

For some time after graduation he was engaged in teach- 
ing, but meanwhile acquired mechanical drawing. This 
enabled him, in 1858, to obtain a position as assistant drafts- 
man at the famous old DeLamater Iron Works, in New York 
City. Here he came under the notice of Capt. John Ericsson 
and was engaged as his chief draftsman, which position he 
filled for nine years. Thus he was employed upon the design 
of hot-air engines, torpedoes, gun carriages, marine engines 
and iron-clad vessels, beginning with the “Monitor.” Erics- 
son's own abilities as a draftsman were high and his require- 
ments of his subordinates by no means lenient; hence it is 
sure that a man who could stand the discipline for nine 


years would come out pretty well seasoned. 
MacCord came to 
upon 


as chief draftsman 
under General Mc- 


Hoboken, in 15868, 


the Stevens battery, then building 
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Clellan, and later he held a similar position in the Department 
of Docks, New York, for which McClellan was chief engineer 

The long and peaceful period of his professorial life began 
with the opening of Stevens Institute, in 1871. From his 
practical experience he developed there a model course of 
instruction, which he followed in no perfunctory manner, for 
he was ever active as an investigator and a writer along 
the lines of his subject His attention embraced a systematic 
treatment of its elementary methods and a theoretical study 
of its principles in descriptive geometry. He made long 
excursions into its higher whether led to mere 
gymnastic exercises in kinematics and the geometry of curves 
or to practical work in machine design and valve gearing 
His writings are too numerous for an attempt at any list 
Incidentally, he constructed elaborate models of intersecting 
surfaces, mechanical movements, and the like 

There may be some teachers of drawing today who feel 
that life is too short to put into it all that Professor MacCord 


reaches, these 


did and that modern shop conditions require more simple 
and direct methods, but few of them can hope to leave so 
wide and valuable an influence upon American industry as 


he has done, through his students and through his contribu- 


tions to technical literature 


All who studied under Professor MacCord must vividly and 


pleasantly remember his personality He was breezy and 
incisive in speech, but tolerant and amiable in disposition— 
in which latter respects he had perhaps profited by bitter 


stood in the front rank of 


period when, compared 


experience under Ericsson—and he 
popularity with the students at a 
with the sentiment of the undergraduate toward the faculty, 
the feeling now cherished between an Englishman and a Ger 
man would have been groveling affection Professor MacCord 


especially possessed that poise of character, which so many 
of the best-intentioned instructors fail to achieve, that 
presents no really vulnerable point to the ever alert ridicule 
of the student. Among the incidentals to his personality 


graduates is the 
accompany him 
a companion who, according 


that will be recollected by some of his older 
unobtrusive, shaggy little dog which 
back and forth to his office daily; 


used to 


to the ordinary reckoning of mortality, must have preceded 
his master to the other world by many years 
Professor MacCord was married in 1863 to Evelyn Holden: 


they had a daughter and two sons, both of whom studied at 


Stevens Institute in the early nineties. The younger, Charles 
William, Jr., who died in 1898, was at one time associate 
editor of “Power.” He was in many respects a chip of the 


father as an author 
talents of con- 


old block, already following his 
on mechanical subjects and was possessed of 
siderable promise. 


was 
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Robert Windholz, well known in machinery-building circles 
through his many years’ experience in the selling end of the 
machine-tool-building industry, died in New York City on 
Apr. 7. He was 46 years old 

Samuel J. Watson, president of the Watson Machine Co., 
Paterson, N. J., died at his home in that city on Apr. 14 
Mr. Watson born in Paterson in 1851, a son of William 
G. Watson, who was the founder and president of the Watson 
Machine Co. The with the 


business in 1876 


was 


deceased became associated 


Formulas for Forced and 
Shrunk Fits--Erratum 


In the chart, Fig. 5, page 381, “Formulas for Forced and 
Shrunk Fits,” there is a typographical error in the column 
headed “Total allowance in inches.” This begins with 0.0001; 
the next number is 0.0015 and the next, 0.0002 These values 
should be 0.001, 0.0015, and 0.002 respectively 


The production of rails in the United states in 1914, as re- 
ported by the Statistical Bureau of the American Iron & 
Steel Association, was 1,945,095 long tons, smallest since 1908 
The decrease in 1914, as compared with 1913, was 1,557,685 
tons, or 44.5 per cent. The proportion of openhearth rails 
continued to increase, being 78.5 per cent. of the total in 
1914, against 72.2 per cent. in 1913. No iron rails have 


72.2 been 
rolled for four years. 
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PIG IRON—Quotations were current as follows at the 
points and times indicated 
Apr. 16 Mar. 19, Apr. 18, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.25 $ 9.50 $10.75 
No. 2x Northern Foundry, New York. 14.25 14.25 14.75 
No. 2 Northern Foundry, C hicago 13.00 13.00 14.25 
Bessemer, Pittsburgh..... 14.55 14.55 14.90 
Basic, Pittsburgh - 13.45 1 5 13.90 
MISCELLANEOUS METALS—NEW YORK 
Apr. 16, Mar. i9, | Apr. 18, 
1915 1915 =| 1914 
Cents per pound— — 
Copper, electrolytic (carload lots)* 16.87 14.00 14.75 
lin ; , 55.00 afer 36.25 
Lead : $20 4.10 | 3.80 
Spelter ; ; a 10.00 10 50 5.35 
Copper sheet . base e 21 50 19. 75 19.75 
Copper wire (carload lots Rope : ‘ 9 75 16 50 15.50 
Brass rods, bas« ~— IS 75 16.25 14.00 
rass pipe, base. con — ‘ 20) OO 19.00 16.00 
Brass sheets. : 19 00 16 25 14.50 
Solder } and } (case lots) ‘ 34.59 34.00 25.40 


*Special brands of Lake copper sell at 19c., while ordinary 


brands command 18e 
NEW YORK 


STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, 
Apr. 14, Mar. 19, Apr. 18, 
1915 1915 1914 
Cents per pound - 
No. 28 Black 2.60 2 0 2 70 
No. 26 Black : 2.50 2.50 2.60 
Nos, 22 and 24 Black.. 2.45 2.45 2.55 
Nos. 18 and 20 Black... .........e+- 2 10 > 40 2 5D 
Pn ccs néne ce eqeneenee es 2.35 2.35 2.45 
SE caso ccdceccvcessbesnse 2.25 2.25 2.35 
Ss 2 en ees 2.20 2.au0 2.30 
No. 28 Galvanizedt 4.00 3.75 ;.70 
No. 26 GalvanizedT.......... 8.75 3.45 3.40 
No. 24 GalvanizedTt $55 3.30 § 25 


the mill recently dropped $3 a ton, but went 


figure Apr. 16 
JOBBERS' WAREHOUSE, 


*The price at 
back to the old 


STEEL SHAPES FROM NEW YORK 





Apr. 16, Mar. 19, Apr. 18, 
1915 | 1915 1914 
Cents per pound 
Steel angles base... 1.85 1.85 1.90 
Steel T's base 1.90 1.90 2.05 
Machinery steel (bessemer)... 1.80 1.80 1.85 
SWEDISH (Norway) TRON—The price to consumers is 
slightly higher at $3.25 base New York. In small lots the 
price is unchanged at $3.75 to $4 Importers report no diffi- 
culty in securing supplies from the other side. 
WELDING WIRE—Demand for the popular’ sizes has 


caused a le. advance for \, s; and yy. Prices as follows: 


Cents per 


Cents per 
Pound 


Pound Size 


Size 
erat reer ee ae eee ee ee 9.50 
Re re ee ee 7.00 SS . aaa 10.00 
Bree eer ree Se WO eee dt einen on een © 10.00 
Mos dheeeeeedeawaneens 8.50 ee Perr Trr Tr Terre 16.00 
BRE etdeahecaeenandes 9.00 ee err ee ee 20.00 

MACHINE BOLTS—The current market price is 70 and 
10°) off the list price. To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows: 

Diameter 
Length é : i j ‘ 1 in 

14 in $0.46 80.65 $1.39 $1 94 $2. S4 $4.07 
2 in 0.48 0.69 1.50 2.07 3.02 $32 
2} in 0.50 0.73 1.60 2.21 3.21 156 
} in 0.53 0.79 Ry 2.34 3.40 + S80 
3} it 0.55 O.S82 1.81 2.48 3.59 5.04 

COPPERED BESSEMER ROD—The following net prices 


are quoted for 50 lb. lots from warehouse, New York: 


Size, ir Cents per Ib Size, in Cents per Ib 
ps to & 10.00 uu to ei 7.00 
9.00 a to & 7.00 
aa 8.00 ¥& to } 5.00 
TOOL STEEL—(Third Grade)—Rounds, squares and octa 
gons are quoted at the following net prices per pound, in 
lots of 100 lb., jobber’s warehouse, New York. (5% to 2 in. 
base) 
Size, in Cents per lb Size, in Cents per ll 
is 70.00 Ys 14.00 
‘ 22 00 ; 13.00 
6 17.00 is 13 00 
P 15.00 12. 50 
OILS—An advance in linseed oil, due to the high price 
of flaxseed, brings the quotation to 62@62« New York, for 
raw, and 63@64ec. for boiled oil. Prime lard oil sells at 92@ 
Y4c, per gal., and Extra No, 1, 62@64c 


ee 


Prices--Materials and Supplies 
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STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
York: 

Diameter, Diameter, Diameter, 
in Per 100 lb. in. Per 100 Ib. in Per 100 lb, 
35 $4.10 ? $2.60 13 $3.00 
: 3.60 35 2.60 ay 3.10 
> 3.00 3h 2.75 23 3.35 
} 2 80 33 2.85 ot 3.60 
5 2.70 i} 2.90 63 3. 85 


has resulted 
discounts 


high price of spelter 
galvanized pipe. Revised 


STANDARD PIPE—The 
in mue h higher prices for 


are as follows: 

Black Galvanized 
4- to 2-in. steel, butt welded.......... S1% 724% 
24- to 6-in. steel. lap welded... . eee SO% 724% 
7- to 12-in. steel, lap welded 77% 66)% 
_ At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows: 

; ca—Cents —, : Cents———_, 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 

%4 -in. 2.20 3.50 2-in. 7.40 11.15 
l-in 3.40 5.20 214-in 12.20 18.60 
1%-in 4.60 7.00 3-in. 16.10 24.20 
11,-in 5.50 8.40 4-in. 22.90 34.50 
MONEL METAL—The following prices are net per Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 


8 to 14 ft.) 





size of the rounds. (Mill lengths, 
HOT ROLLED ROUNDS 
10,000 Ib. 2000 Ib. 500 Ib Less than 
Size, in and Over and Over’ and Over 500 Ib 
ena {| 27 . 25¢ 
sto lj jos Guvesadeneaeens 24. 00e, 26. 75e¢ 
Even <vedcwenineneett 25. 00e. 27. 75¢ 
ee ae 26. 75 28. 50e 
HOT ROLLED FLATS 
—— —Width in Inches— - 
Thickness, in. sto l 1} to 2} 2j to 6 
SS Se are eee 29 00e. 28. OCe. 
i to 1 vabedesaddaaindse 28. 00c. 27. O0e. 26 00ce. 
Ivy to 2 26.00 25. 00e. 


COLD DRAWN STEEL TUBING—The following prices are 


net per ft. in cents from jobber’s warehouse New York. 
Thickness of — Outside Diameter in Inches— - 
Wall, B.W.G. i } j ; ? i 1 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
IS 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 .--. 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
11 16.83 20.09 23.52 26.79 32.85 
DRILL ROD— -This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 


grade, 25° off. 


At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 

First Second Third 

Size, in Grade Grade Grade 

&{ to 1} in baud 37. 50e 30 00e 17. 50¢ 

# to } in..... 41. 2he 33. 00c. 19 25e 

js to § in..... iprethapa iki doit $5. 00 36. 00e. 21.00¢ 

0.178 to 0.4218....... vase 56. 25e 15 Oe 26. 25e¢ 

0.125 to 0.270..... : 62. 25c. 19 Sle 29 O5e 

).202 to 0.120. sti 67 5Ce 54 Oe 31.50 
MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil in 


100 lb. 25% off is quoted on lots of 100 Ib. o1 
discounts are allowed on large orders. 
in lots of 20 bbl. sells at 60c. per 
100 lb., in lots of less the price is proportionately higher. 
Caustic soda is quoted at 3c. per lb. Cyanide mixture in lots of 
50 lb. is quoted at 19c. per Ib. 

SEAMLESS DRAWN TUBIN 
lowing prices are quoted from jobbers warehouse, 
in cents per pound: 


lots of less than 
more while generous 


CHEMICALS—Sal soda 


3—(Tron Pipe Sizes)—The fol- 
New York, 





Diameter 
in Brass Copper Inches Brass Copper 
} 19. 50¢ 22 5Oe. 34 20 50e 23. 50e 
| 19. 50e 22. 50e 21 We 24. 50e 
1} 19. 50e. 22 SOe +} 23. 50e. 26. 50e 
| 19. 50e 22 SOc 5 25. 50e 28. 50e 
e 19 50e 2” 5Oe 6 26 AOe. 29 50ec. 
9 19 SO0e 22 We. 7 28 We 31.We 
3 19 50e 22 50¢ 8 30. 50« 33. Oe. 
IRON WIRE—The following prices are net per Ib. in 100 Ib 
lots or more from jobber’s warehouse, New York: 
Birmingham 
Wire Gage 100 Lb B.W.G. 100 Lb B.W.G. 100 Lb 
5to 9 3.00 17 1.50 22 6.60 
10 to 11 3.30 18 4.80 23 6.90 
2 3.45 19 5.70 24 7.20 
13 to 14 3.75 20 6.00 25 7.50 
15 to 16 +. 20 21 6.30 26 7.80 
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How | Use The American Machinist 


By E. A. ERMOLD, Shop Manager, Wirt Co., Philadelphia. 





WOULD like to state by way of ex- 
planation that I have been using the 
American Machinist in the manner 

I am about to describe, continuously for 
the past nine years and the system | 
have developed is the result of nine 
years of painstaking effort to acquire a 
knowledge of shop-practice, tool and 
machine design and shop-management 
which would enable me to advance my- 
self to something higher than the posi- 
tion of a mechanic working at the bench. 


In this time I have actually been able 
to advance from a position as a tool- 
maker to that of Equipment Engineer 
and Shop Manager and I must certainly 
give the American Machinist a great 
part of the credit for my advancement. 


The knowledge I have gleaned from all 
departments of this journal and which 
I am able to apply when needed has en- 
abled me to “make good” in each of the 
positions I have successively held. The 
intimate and detailed knowledge of 
shop-practice so acquired could not 
have been obtained by actual experience 


had I lived to the age of Methusaleh. 


In acquiring this knowledge I have not 
confined myself to the general articles 
on shop practice, tool and fixture de- 
sign, etc., but was able by studying and 
reading the advertising pages, to get a 
great deal of information of a broader 
nature, which had been collected by a 
lifetime of study by a specialist in one 
line of endeavor. 


Through the medium of the advertising 
pages I have collected a large file of cat- 
alogs and pamphlets. These have all 
yielded a lot of information. 


* * * * 


My method of using the American Ma- 
chinist is to index and file all general 
articles, even though I have no particu- 
lar use for such information at the 
present time, for it has been my experi- 
ence that I have had use for it later on. 
Recently in the columns of the Ameri- 
can Machinist there has been discussed 
the question, “Does it pay to index and 
file mechanical Data?” In this contro- 


Winner of 3rd prize in recent contest 


versy some very good authorities took 
the stand that it is useless to keep an in- 
dividual file. Right here, let me say 
most emphatically that I think it does 
pay in more than one way. Even 
though you may never find any further 
use for some of the information so filed, 
the mere act of classifying and arrang- 
ing it under the proper headings, so fixes 
it in your mind that you remember it 
and apply it when needed almost uncon- 
sciously. 


Of course, there are times when you can- 
not readily find some of the things you 
are looking for, but—you know you have 
it somewhere in the index, and you keep 
on looking for it, determined to find it. 
At last you find it and the satisfaction 
you experience cannot be expressed by 
words. 


Then you re-index and cross-index this 
material so that you will never have this 
trouble over again. All this is educa- 
tional for we only develop when things are 
not running smoothly in the old rut. 


As previously stated, I do not confine 
myself to the general articles, but have 
found that the advertising pages be- 
sides keeping me in touch with the latest 
designs of tools contain a great deal of 
information of an entirely different na- 
ture, from that contained in the general 
articles. This has been obtained by 
specialists and broad-minded men who 
view the subject from a different angle 
than the shop-man whose view is apt to 
suffer from want of perspective which 
can only be obtained by viewing it at 
some distance. The principal features 
of a machine or tool are presented sim- 
ply and directly so that even an appren- 
tice can understand it, and I would ask, 
who of us who have followed the “‘con- 
tinued story” advertisements of the 
Fellows Gear Shaper Company, and the 
Jones & Lamson Company, and read 
their pamphlets and books so liberally 
distributed that have not been educated 
by so doing? 


I have had occasion to apply individual 
electric motor drives to a large number 
of machine tools. I have collected in a 





folder a large number of cuts, showing 
motor driven tools—these have all been 
taken from advertisements in the Amer- 
ican Machinist. They contain many 
valuable suggestions and serve to re- 
fresh the memory from time to time. 


* * * * 


I have quite a large collection of cata- 
logs and pamphlets, which I collected by 
watching the advertising pages and the 
New Catalog Department. Some cata- 
logs contain more information than 
some so-called publications. Wish to 
state that I always make it a practice 
when writing for a catalog to state my 
position with the company and what I 
want it for. Also informing them as to 
whether I am in the market for a ma- 
chine or tool of this kind. This saves 
the company the expense of sending a 
salesman to try and get an order—when 
a machine is not wanted. Wish to state 
that it has been my experience, that I 
invariably received the catalog as re- 
quested and oftentimes it was accom- 
panied by a very courteous letter. 


I use the department of Shop Equipment 
News to keep me posted on the latest 
designs of machine tools, etc., being 
placed on the market. I am careful to 
index these new things—for in this age 
the designs are changing very rapidly, 
and what was good practice a few years 
ago is obsolete today. Therefore, it be- 
hooves the live engineer to keep posted 
and a department of this kind fills a 
want. 


During the past ten years I have purchased 
at least $50,000 worth of machinery and 
tools and all of this has been standard ap- 
paratus which is advertised in the Ameri- 
can Machinist. 


The Alphabetical Index to advertisers 
is a very convenient arrangement 
for a busy man, and placing it in the 
back of the book makes it a very easy 
matter to refer to it—I use it very 
frequently and when I get hold of an- 
other publication which does not have 
it I notice the difference—by the con- 
trast. 
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Machining PacKard Cylinders 
and Parts 


EprrortaL CORRESPONDENCI 





operations can be accomplished and unnecessary lifting 
SYNOPSIS While eve ry shop has its own prob- avoided. 
le ms, many of the mare so like those of other shops In Fis 


’ 
i. 


} 


1 is shown the Beaman & Smith evlinder-boring 


that successful methods can be adapted lo meet machine, which handles six evlinders at once, the boring 


bars being divided into two sets so that each can handle one 


of the evlind 


special conditions. The diie th mas Here illustrate d 


are of interest as showing how handling times and er units when properly located in pairs on tli 





manual labor have been reduced by mechanical boring-machine table. ‘The cylinders are placed on the 
means. It shows how machine methods are taking elevated table at the left. this being fitted with a series 
the place of hand work on even the highest priced of rollers so that the castings are easily moved by gravit 
cars. The result is a better and more uniform until they reach the operator on the platform at th 
production in every way. bront. Here the horing-macl ine table is loaded while the 
machine is at work either boring the cylinders or milling 

Several of the operations which go to make up the the face flange, as shown. 
machining of the Packard cylinder are illustrated here- Two men operate this machine, one attending to the 
with. These show not only the actual machining, but boring, while the other looks after the milling heads. 


also how the problem of handling the material hetween exc pt ior the time ol indexing. thr machine is continu- 














Fie. 1. RovGau-Borina CYLINDERS Fia. 2. Tue Finisu-REAMING 




















Fia. 3. MacnIne ror Fintisuinac Domes or CYLINDERS Fie. 4. Water Test ror CyLINDERS 
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ously at work, as it can be loaded and unloaded during 
the cutting operation. 

It is also interesting to note the form of support for 
the roller track, as this is adjustable in every way and 
affords a light » substantial which can 
readily be moved to suit changing conditions. 


vet construction 


The finish-reaming of the cylinders is done on the 
Foote-Burt vertical-spindle machine shown in Fig. 2. 
Here the three-cylinder unit is clamped against the yoke 
This carries the boring-bar bushings, the 
work feeding up against The 


ropes which counterbalance the table can be seen running 


of the fixture. 
the finishing reamers. 


over the small pulleys at the sie. 


FINISHING CYLINDER DOMES 


A special operation on Packard cylinders is the finish- 
This is 
done on a special machine, Fig. 3, built by the Packard 
As this is a double machine, 


ing of the dome, or upper end of the cylinder. 


company for its own use. 
one set of cutters can be at work while the castings are 


Finishing 


being put on or removed from the other side. 





Fig. 5. 
PISTONS 
the upper end of the cylinders to a predetermined distance 
The boring 
bars feed up into the cylinders, some of the feeding 


gives a very uniform compression § space. 
mechanism being shown underneath the machine. 
Another interesting feature is the use of the wedge 
for holding down the upper cross-bar and the cam lever 
This 


permits very rapid work, as it is only necessary to pull 


shown at A in the outer end of the holding strap. 
the handles forward and swing the strap to one side to 
release the work. 

The fixture shown in Fig. 4 for testing the cylinders 
with water pressure has several interesting features, one 
of these being the mounting of the fixture on trunnions 
Prac- 
tically no description is necessary, the various clamping 
This test 
leaving the foundry and after the cylinder has been 


so as to be easily swung in any desired direction. 
methods being clearly shown. is made before 


snagged and sandblasted. 


SPECIAL AUTOMATIC FOR Cross-BORING 


MACHINIST Vol. 42, No. 17 


SpecIAL Cross-BorING AUTOMATIC 


The pistons are turned on the Foote-Burt vertical 
machine, which has already been illustrated, but the cross- 
boring for the piston pin is done on the special machine 
shown in Fig. 5. This, as shown, is practically a plain 
double-ended automatic with the work held in a turret 
revolving in a vertical plane. It is a very simple machine, 
but it drills, bores and reams the piston-pin holes and 
finishes the inside face of the boss at the same operation. 
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Fig. 6. Deraits or Hus-Factna Frxture 





SpEcIAL GRINDER FoR HEXAGON 
Ho.Les 


Fia. 7. 


This is done by the special fixture shown in detail in Fig. 
6, which operates as follows: 

The head for milling the end of the piston-pin bosses 
inside of the piston is mounted on a bracket directly back 


of the machine. The fixture consists of a cast-iron base 


machined to accommodate a traveling head A_ which 
carries the cutters B for the milling operation. The head 
travels back and forth, being timed in relation to the 


indexing of the machine. The head is actuated by the 
push-rod C, which engages a cam on the drum, feeding 
in and out as the machine operates. The milling head is 
driven by the gears D, which are in turn driven by the 
shaft F from the main drive on the machine. 

Another interesting operation is the grinding of hex- 
agon holes in gears by the special machine shown in Fig. 
7, which was built in the Packard plant. This consists 
of a special grinding head A, carrying a projecting arm PB 
which supports a small cup-wheel C on a vertical spindle 
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Fig. 8. Broacnine 12 Keyways In Ciureu 
CASING 
at its outer end. It is driven by the small belt J), which 
runs from the pulley # underneath the projecting arm to 
a small pulley on the lower end of the wheel arbor. Thi 
head carrying this arm has a vertical movement which 


is controlled by vernier adjustment at /. This fixtur 


also has a cross-movement which enables the wheel to 
cover different holes. 
Two BROACHING JOBS 

The broaching of the clutch casing is also somewhat 
unusual, as shown in Fig. 8 This is being done on a 
large J. N. Lapointe machine, the gang of 12 broaches 
being pulled through at one cut in 3.6 min. for the 
complete operation. As shown, there are 12 separat 
broaches carried in the two heads and / and passing 


through the guide C, which supports them while they are 
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and for variation in total weight must not exceed one-half 


ounce, plus or minus. 
SETTING CORES TO GAGE 
Core-setting in automobile cylinders is a very particular 
the 
strong points of the Packard cylinder castings, as extreme 
care is used in all core-setting in the Packard foundry. 
11, and 


job, if extreme accuracy is desired. It is one ol 


The cores are set by gages, as shown in Fig. 
unless they come up to the gages after being set, they are 
carefully rubbed down to the proper dimension. In cases 
where one core rests on another, particular attention is 
paid to the total height, as well as to the height of each 
individual Should any variation the two 
cored surfaces are rubbed together until they are of the 


core. occur, 
correct height. 

This sort of 
would otherwise be the case to finish the cylinder domes 


core-setting makes it much easier than 


or closed ends to dimensions. 


Methods Used for Making 
Broaches 
By A. 'TOWLER 
The J. N. 
number of interesting methods for making various types 


Lapointe Co., New London, Conn., uses a 


of broaches. 
In Fig. 1 is shown the operation of grinding the sides 
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of a square broach. This is held on a magnetic chuck A 
and fed under the grinding wheel B until the correct size 
is obtained. It will that 
broach are held rigidly by means of clamps. 
of the broach are finished by grinding on a planer, as 


the ends of the 
The splines 


be observed 


shown in Fig. 2. Here, the broach A is held on centers, 
the forward end being fastened to the indexing head B, as 
shown. 

The grinding wheel C is driven by a motor attached to 
the slide of the machine. The position of the wheel is 
controlled by the screw on the slide in the usual manner. 
The broach is fed across the revolving wheel until the cor- 
rect width of teeth is obtained. The broach is then in- 
dexed around and the grinding operation repeated until 


all the sides are finish-ground. 
Groovine Dir Jaws 


In Fig. 3 is shown a machine set up with two rectangu- 
lar broaches for forming the grooves in tool-steel die jaws. 
A closer view of the fixture is shown in Fig. t. The four 
steel parts to be broached are dropped in the fixture, each 
The plate B is fastened 
over the jaws by the handwheel C, thus holding them 
The broaches are then drawn through the jaws, 


jaw being located by a screw, as A. 


securely, 
and the grooves, 44 in. wide by 14 in. deep, are formed 
in one operation, the time required being 14% min. Some 
of the finished jaws are shown on a stand placed under the 


machine. 











Fig. 1. GRINDING SIDES OF BROACH 








Fig. 3. MACHINE For BroacnHtIne Dire Jaws 











Fig. 2. Broactt SPLINES 
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Floor Space and Storage in the 
Small Shop--I] 


By Joun H. VAN DEVENTER 





SYNOPSIS—lIn the small shop, stock-racks and 
the like are seldom designed for the load that they 
will have to carry. The usual way to build these 
structures ts to choose material that happe ns to be 
handy and looks husky enough for the job. Asa 
result, the construction is often more expensive 
than it should be. This article gu es tables of safe 
loads jor various shapes, size Ss and spans commonly 


WN¢ d in shop-rac I: construc tion. 





In one fairly large shop that came under my observa- 
tion, the storage racks were all built by the boss of the 
labor gang. The process of building included also that 
of designing, for it was left entirely to him to choose the 
size and weight of the materials that were used. In doing 
this, he, in common with King Khufu, builder of the 
pyramids, had one object fixed firmly in his mind—to 
pick materials of such proportion that no load could pos- 
sibly affect the structure disastrously, and thereby bring 
confusion and disgrace upon him. 

It must be said in justice to him that none of his struc- 
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Rack oF BAR AND BRACKET CONSTRUCTION 


PLANK SHELVES 


Fig. 1. 


tures ever collapsed. His metal “safety factor” was a 


large one. Where a 2x14 angle would have done the work, 
he selected a 4x3@ on general principles. 

This man was a good practical mechanic, but he was 
not familiar with the carrying capacity of structural-iron 
shapes for short spans and columns, although he could 
have come pretty close to telling how big an I-beam to use 
for a 5-ton crane girder to span the width of the shop. 
His employer evidently lacked the same knowledge, for he 
made no complaint, although he was not of a disposition 
to spend money unnecessarily. 

It is safe to say that in the comparatively few small 
shops that have good storage facilities, there are very few 
racks indeed that are built with a proper conformity to 
the loads that they will carry. And this is no exclusive 
fault of the small shops, for as indicated in the first para- 
graph, it is quite commonly present in large shops as well. 


SHEET STEEL MAKES THE STRONGEST RACK FOR ITs 


WEIGHT 

Undoubtedly, sheet steel as a material for storage racks 
has no equal when measured by its supporting ability per 
to get this strength, the 
sheets must be bent and formed into box sections 


pound of rack. But in order 
-some- 
thing that is not easy to do unless the shop is equipped 
with sheet-metal-working machines. It is out of the ques 
tion, then, for most smal! shops to do anything with sheet 
steel racks, except to buy them. If they can spare the 
mone\ for this, it is a good investment, especially if the 
rack is to go on an upper floor on which it is necessary 
to keep down the “per square foot” load. 

The small shop will do well to buy its shop furniture 
instead of making it, except where the labor necessary to 
do this is at hand and must be kept emploved. In other 
words, it is a good “fill-in” job for the small shop. If 
the labor were to be employed especially for rack building, 
the chances are that the cost of the structure would exceed 
the amount for which a better one could have been bought. 
When a rack is to be built, however, build it right. Build 


it so well that other shop owners when they see it will 

















Fig. 4. Rack or Bar BRACKET AND Rop CONSTRUCTION 


(For safe load on bar columns, see Fig. 2) 
want some like it. It is not impossible that this will result 


in a profitable line of business for you, as it has for others. 


UsiInG THE TABLES FOR SAFE LOADS 


The proper selection of material for storage racks 1s 
made easy by using the tables of safe loads that are pre- 
sented here. 
four, which is amply conservative for the dead load on 
such It will be that 
both for columns and for horizontal stringers. 


They are figured with a safety factor of 


loads are yvivel 


A word 


structures. noted 
of explanation about both of these may help. 

There is nothing very flexible about a piece of 1%-in. 
gas pipe, 6 in. long. Used as a column, it would support 
a wagon containing a ton of coal, if the latter could be 
balanced upon it. But take a 16-ft. length of the same 
diameter, and it is as flexible as a fish pole and would 
buckle under the weight of a coal wagon driver alone, 
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So, in figuring the safe load on a vertical column, one 


thing that must be taken into account is this tendency to 
buckle, which depends upon the way in which the load is 
applied and upon the greatest unsupported, or unbraced, 
length. In the tables, the loads on the columns are taken 
as vertically applied, and if the stringers are fastened so 
as to produce a bending action on the column, this must 
be accounted for by allowing a larger size for the member. 


SAFE LOADS ON HorizZonTaAL STRINGERS 


The loads given for these members are “uniformly dis- 
tributed.” The distinction between this kind and a “con- 
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Kia. 16. Fig. 17. 


centrated load” mary be illustrated in homely fashion by 
means of a 6-ft. plank resting on supports at each end 
and an accommodating 6-ft. man—one by the way with 
a fairly uniform cross-section and not of aldermanic pro- 
portions. If the man lays down on the plank the load is 
“uniformly distributed” ; when he stands upon it, the load 
is “concentrated.” If the plank is just strong enough to 
hold the man standing up half-way across the span, it 
would hold both him and his twin brother when stretched 
at full length. 
case you are figuring on a concentrated load, it will be 


So, in using the tables for stringers, in 


but one-half of that given. 








of the rack will be 3 & 6 & 12 


that the center columns will be more heavily loaded; in 








MACHINIST Vol. 42, No. 17 
ESTIMATING THE LoAp To BE CARRIED 

Cast iron, steel and similar metals weigh, roughly, 450 
lb. to the cu.ft. 
foot of any metal. Castings usually have core holes that 
lighten them, not to speak of blowholes. Even a keg of 
nails is nearly 50 per cent. air. If we take the maximum 
load on a storage rack as 200 Ib. per cu.ft., it will be ex- 
ceedingly safe, as a shelf or bin is rarely filled over two- 
This, of course, is considering the 
When wood patterns or 


But it is seldom that we get a solid cubic 


thirds of its height. 
heaviest class of metal storage. 
other light materials are to be considered, 50 lb. per cu.ft. 
is an amply sufficient allowance. 
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hia. 6 Rack or 1-BEAM AND CHANNEL CONSTRUCTION 
Suppose it is wished to build a storage rack 3x12 ft. 
with three shelves, the rack having a total height of 6 ft. 
The cubical contents 
216 cu.ft. At 200 Tb. 
per cu.ft., the total load will be 200 K 216 = 43,200 
pounds. 
Taking for a trial, six vertical columns, which arrange- 


Let us see how the tables work out. 


ment gives a 6-ft. span for the stringers, the load per col- 


umn will be 13.200 divided by 6. or 72.000 lb. This is 


considering that each column carries one-sixth of the load. 


But, in this case, we must make allowance for the fact 
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fact, if the shelves were uniformly loaded throughout, the 
two center columns would be obliged to carry one-half 
of the total load, or 21,600 lb., each one of them having 
to support one-half of this, or approximately 11,000 
pounds. 

Assuming that the greatest height between shelves is 
30 in., an inspection of the tables tells us that a 114-in. 
solid steel bar, or a 2-in. standard iron pipe, or a 4x4-in. 





] Maximum unsupported or unbraced length, inches. 
d Diameter, inches 
SAFE TOTAL LOAD, POUNDS 
d 1 In 1% In 2 In. 3 In 
18 in 8,500 21,000 38,000 87,000 
22 in 8,100 20,000 37,000 86,000 
1 { 30in. 7,000 19,000 35,200 85,000 
48 in 4,800 15,000 31,000 79,000 
| 60in . 8,750 12.500 28,000 75.000 
Fig. 2. Sare Toran Loap on RounpD STEEL Soup 
VERTICAL Bars 
Prey reer 
al, 
’ ’ , ¥ y [. =. +. Te j 





(Load uniformly distributed) 
l Length between supports, inches 
d Thickness of plank, inches 
SAFE LOAD IN POUNDS PER FOOT WIDTH OF PLANK 
PER SPAN 
d 1 In 1% In 2 In 
36 in. 445 1,000 1,800 
48 in 333 750 1,350 
1 { 60in 267 600 1,080 
} 7T2in 222 500 900 
{| 96 in, 166 375 677 
Fic. 3. Sare Loap on FLar Woopen PLANKS 
(OrpdiInary LUMBER) 
SEeeeeeeeeen 
(Steel bars, with load uniformly distributed) 
d = Diameter of bar, inches. 
l Length between supports, inches 
SAFE LOAD IN POUNDS PER BAR PER SPAN 
d \ In 5, In % In 1 In 1% In 
{ 24in 56 120 205 190 950 
| 36in 41 80 137 326 638 
1} 48in 30% 60 103 245 478 
60 in 48 82%, 195 382 
72 in 40 68l, 163 120 
{| 96 in 30 81% 22 239 
Fig. 5. Sare Loaps on Horizontat Bar SHELVING 


pine post, or a 3-in., 4-lb. standard channel, or a 2x14-in 
angle, would amply suffice. 

The greatest load on any one shelf span will give us 
the maximum load per stringer. Assuming that we have 
a shelf 214 ft. high by 3 ft. wide by 6 ft. span, we get 45 
eu.ft., and a 200-lb. load per cu.ft., and a total load of 
200 & 45 = 9000 Ib. 
two stringers, giving 4500 |b. 
tables, we find that for a 6-ft. span with this load, we 


This, of course, is to be carried on 


for each. Examining the 


a 


may use either 5-in., 614-lb. channels or 4-in., 74-lb. 


I-beams. The weight of the stringers is rather out of 
proportions, however, to that of the columns. 
ing the span to 4 ft. and using eight columns instead of 


six, we reduce the shelf capacity per span to 3 &K 4 &X 


By reduc- 


2% = 30 euft. At 200 lb. per cu.ft. the load will be 
200 & 30 = 6000 lb. For each stringer, it will be one- 


half of this, or 3000 lb. From inspection of the tables, we 
find that we may use a 3-in., 4-lb. channel, or a 4x3¢-in. 


angle, or a 2x8-in. pine stringer, or a 3-in., 514-lb. I-beam. 


Increasing the number of columns, naturally reduces the 
load on each one, but these are light enough to keep the 
2x14-in. angle column and use 3-in., 4-lb. channels for 
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stringers, which will make an excellently proportion: 
rack that will hold all that you will ever pile upon it. 


WHat A Work Bencu Is For 


Ver\ 


Let me describe the average shop bench 


Do you really know what a work bench is for? 
few people do. 
and see if it will help to clear up the idea of its purpose. 


As to location, we usually find it slapped up against a 


mn ; . 
wall. Those parts that happen to be in front of windows 
] Maximum unsupported, or unbraced, length, inches. 
s Rated size of beam 
w Weight of beam, pounds per foot 
SAFE TOTAL LOAD, POUNDS 
s _3In 4 In 5 In 6 In 7 In 8 In 
w 5.5 Lb 7.5 Lb 9.75 Lb. 12% Lb 15 Lb 18 Lb 
18 in 19,500 27,000 26.000 $5,000 55,000 67.000 
l 80 in 18,500 25,500 3,800 13.000 52 000 4 1000 
| 48 in. 15,500 22,000 31,000 $0,000 0,000 61.000 


Fic. 7. Sare Toran Loap on Sranparp I-Beams Usep 


as VerticaL CoLuMNs 


~*~, 


= 


(Uniformly distributed) 


= Length of span, inches 
s = Rated size of channel 
w = Weight of channel, pounds per foot 
SAFE LOAD PER SPAN, POUNDS 
s In tit > In 6 In 
w 4 Lt 4 Lb 614 Lb & Lb 
f 24in 5,500 9,500 15,000 21,500 
36 in 3,680 6,340 10.000 14,400 
| 4S in 2,750 17 0 1.000 10.800 
60 in 2,200 3.800 6,000 8.600 
72 in 1,820 5.170 5.000 7.150 
90 in 1,375 2,375 3,750 37 
hig. 8. Sare Loap on Horizontat CHANNELS 
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Fig. 9. Rack o1 AND ANGLE-IRON CoNSTRUCTION 


ventilated. Th 
the 


reason why so many bench hands have acquired the art 


lighted, and incidentally well 


other portions are enveloped In gloom. 


are well 
This mav be 


of filing and chipping and scraping by means of the 
It ma\ 
also be the reason for many Poor fits and high costs, The 
fact that the bench is against the wall cuts its usefulness 


“touch system” instead of looking at their work. 


in half, for 90 per cent. of the work done upon any shop 
bench is done on its outer 12 inches. The rest of the sur- 
face is used for storage of parts, tools, dirt and dinner 
But it is the space underneath the average shop 
Here you 


buckets. 
bench that invariablv reveals its true character. 
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may find fifty-seven varieties of spoiled work, broken 


tools, “government jobs,” worn-out overalls, old shoes and 


a crusty part of yesterday noon’s ham sandwich. It is a 
] Maximum unsupported, or unbraced, length, inches 
al Diameter, inches 
d 114 In 2 In 214 In 3 In 3% In. 
18 in 10,800 14,900 24,000 31,800 38,600 
] 22 in 10,500 14,600 23,600 31,400 38,000 
0 in 4 900 14,000 22. 800 30,600 37,300 
{Sin 8,000 12,200 21,000 28,600 35,000 
Ria. 10. Saree Toran Loap on STANDARD LRON PIPE 


Usep FoR COLUMNS 


Seeeeeeeeeee 


eS SS 2 oe ee ee I 


‘cence 


(Uniformly distributed load) 
l Lengeth of span in inches 
s Rated size of angle 
SAFE LOAD PER SPAN, POUNDS 
s 114.x 2x4 21%xi 3x % 1x %% 6x14 
°4 in 520 240 2.400 1,200 7,600 23,000 
36 in 347 S30 1,600 2.800 5,100 15.400 
48 in 260 620 1,200 2,100 3,800 11,500 
60 in 208 500 960 1,672 3,000 9,200 
72 in 173 415 800 1,400 2.540 7,700 
96 in 130 360 600 1,040 1,900 5,750 
Fig. 11. Sarge LOAD ON STanvDARD HorizontaL ANGLES 
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Fig. 12. Rack or Woop Constrrucrion 
l Maximum unsupported or unbraced length, inches, 
Size of post 
SAFE TOTAL LOAD, POUNDS 
s 2x2 In. 2x4 In. 3x3 In. 3x4 In tx4 In. 4x6In. 6x6In 
18 in 3,780 7,550 9.800 13,000 18,500 27,600 $3,500 
l 24 in 3,180 6,380 9,000 12,000 17,800 26,100 $2,500 
36 in 2,180 1,350 7,150 9500 15,000 22,400 39,000 
tS in 1,510 3,020 5,520 7,400 12,700 19,000 36,000 
Fig. 13. Sarge Loap on Onpinary PINE Posts 
en 
ai b 
I 
(Distributed load) 
t Thickness 
b Depth 
l Length of span in inches 
SAFE TOTAL LOAD, POUNDS VER SPAN 
t 1 In 1In. 1%In. 1% In. 2 In 2 In 2 In 
b 3 In 4 In tf In 6 Tn tin 6 In S In 
36 in 833 5495 S90 2,000 1,180 2.670 1,750 
] tS in 0 145 667 1,500 S90 2 000 3.560 
| 60in 200 357 53 1,200 710 1,600 2.850 
{ T72in 167 297 445 1,000 590 1,330 2.380 
Fie. 14. Sare Loap on Orpinary Pine Horizonran 


STRINGERS 


osmopolitan place indeed, and its true beauty is only ap- 
preciated by the rats that infest it. 

Some day the fixed bench will be unknown in the upto- 
date shop; the handwriting on the wall already forecasts 
this. The vise itself will undergo a transformation, be- 
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coming divorced from the bench and standing on its own 
feet, supported thereon by a cast-iron column adjustable 
in height. Think of the advantage of being able to ap- 
proach the vise from all sides, instead of having free access 








(Uniformly Distributed Load) 
s = Rated size of beam 
Ww Weight of beam, pounds per foot 
] Length of span, inches. 
SAFE TOTAL LCAD, POUNDS PER SPAN 
s 3 In. 4 In 5 In 6 In 7 In 8 In 
M 5.5 Lb. 7.5 Lb. 9% Lb. 12% Lb. 15 Lb. 18 Lb 
{ 24in 8,500 15,000 24,000 36,500 52,000 71,000 
| 36 in 5,700 10,000 16,000 24,000 34,700 47,000 
l 4S in. 1,250 7,500 12,000 18,000 26,000 35,000 
60 in 3,400 6,000 96,000 14,500 20,800 28,400 
72 in. 2,840 5,000 &,000 12,000 17,300 23,600 
*° in 2,130 3,750 6,000 9,000 13,000 17,750 


Mig. 15. Sarge LoAp oN StTanpbarp I-BEAMS IN BENDING 


s Rated size of beam 
Ww Weight of beam, pounds per foot 


























l Maximum unsupported or unbraced length, inches 
SAFE TOTAL LOAD, POUNDS 
~ 3 In 4 In 6 In 
Ww t Lb »%4 Lb & Lb 
IS in 14,000 15,600 28,800 
l 30 in. 13,000 17,200 27,500 
{1S in 10,800 14,800 19,800 24,400 
Pig. 16. Sarge Load oN STANDARD CHANNEL COLUMNs 
~ Rated size of angle. 
l Maximum unsupported or unbraced length, inches 
SAFE TOTAL LOAD, POUNDS 
~ 1%x ft 2x% 2%x¥ 3x % ix % 6x14 
18 in 6,500 11,300 17,800 25,800 35,500 72,000 
1 30 in 6,000 11,000 17,500 25,400 34,500 71,000 
{S in 5,200 10,000 16,500 24,500 34,200 68,000 
Fig. 17. Sare Loap on STANDARD ANGLE COLUMNS 
f] | 
1 | 1 
] 
| 
! 
4 
aeenenemeeemens Bs | 
(Allowing for Depth of Thread) 
Diameter, in. % S&S M4 % 1 1% 1% 2 
Safe load, 
Ib, per bolt...1500 2400 3600 5000 6600 10,000 15,000 27,500 
Fig. 18. Sare Loap on Bours Usep TO SUSPEND 


SHELVES AND MEZZANINE FLOORS 


only at the front, and not being obliged to crawl upon the 
hench to deliver a rear attack! 

But these things are possibly beyond the dreams of the 
small-shop owner at present. Keep them in mind, how- 
ever, and when you move into your new and larger quar- 
ters have common-sense work benches, portable vises and 
2 stock-storage room. 

& 

At a meeting of the American Physical Society, Prof. C. W 
Chamberlain, of Denison University, Granville, Ohio, presented 
interferometer, by which it 
It is next to im- 


and demonstrated his compound 
is possible to measure 0.00000005 of an inch. 
possible for the human mind to conceive the minuteness of a 
measurement of this kind It is equal to the apparent size 
of the head of an ordinary pin viewed at a distance of 227 mi. 


or the size of a silver dollar viewed at a distance of 9000 miles 
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Machining Automatic Brackets for 
Rib-Anitting Machines 


By Roper! 





SY NOPSIS—When machining the automatu 
brackets, the base is first milled, this surface being 
used to locate the casting for subsequent mil ing 
operations. The third ope ration Ls milling the 
ends of the bosses and a slot for locating the part in 
the drill jig. In the jigs used for drilling the 
handwheels, the previously bored hole in the boss 
and the sides of One of the arms are used to locate 
the casting. The tools described are of modern 
design and manufacture and have given qood re- 
sults hoth as re gards quality and quantity of pro- 
duction. 





The special operations incident to machining some of 
the details for the circular rib-knitting machines made by 


the Wildman Manufacturing Co., Norristown, Penn., and 
some of the tools employed in this work are here des ribed. 

The operation of machining the ends of the bosses and 
the slot of the automatic bracket, Fig. 1, is shown in Figs. 
2 and 2-A. 


located by two adjustable screws which bear against the 


This bracket is slid into the fixture. being 


inside wall of the piece and by the wall A, which fits the 
inside distance between the bosses previously machined, 
as shown. The knurled screw P is tightened to force the 
casting back against the wall C of the fixture. 


two 5g-in. spot-drilled and reamed ; 


an 
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Various operations, 


BRACKET 


Sin the jig. 


cet, the ixture shown 


casting rests in the 





MILLING 
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Fig. 2. Mintuing Fixrure vor Bosses 


The four cutters ), two 4-in. and two 45¢-in.. which 
are ganged on the machine arbor. operate at 48 rop.m. 
with a feed of 0.040 in. per revolution when performing 
the machining operation. The fixture is located with 
tongues and held on the machine table by bolts in the 
usual manner. 

The jig used when drilling the brackets is shown in 
Figs. 3 and 3-A. The casting is slid into the jig, coming 
against stops at A, and is located with the slot into which 
the pin B sets, being forced against the wall C bv the 
screw D. 
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cutters rotate at 54 r.p.m. and have a feed of 0.025 in. per 
revolution. 

The fixture is located by tongues and held on the ma- 
chine table with bolts in the usual manner. 


DriLLInc Hanp-Lever BRACKETS 


The jig used when drilling the hand-lever brackets used 
on the light Driggs- 
Seabury Ordnance Corporation, Sharon, Penn., is shown 


Ritz car manufactured by the 
in Figs. 6 and 6-A. The casting, the base of which has 
previously been disk-ground, is placed in the jig, resting 
The clamp A is then swung over 
The casting 


on a machined surface. 
and fastened in position with a thumb-nut. 
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The Differemce between De- 
signer and Inventor 


By J. P. Bropnuy 
To the average man who does not give the matte! 
much thought, the inventor and the designer are one and 
the same being; but if you will seriously contemplate thi 


difference between the work and the results of the two, 
vou will discover that an invention, in many cases, is 
nothing more than an accident. It will be understood, 
of course, that we have real inventors—many of them 


but we also have a multitude of so-called inventors. Pos- 





























DriLL JIG FOR 
ING-ScrEW HOLE 


Dri. Jig For HANbD- Fic. 8. 


LEVER BRACKETS 


F ia. 6. 


is located by means of adjustable screws, thumb-screws, 
as B, forcing it back into position. 

A ;%-in. hole is spot-drilled and reamed through the 
bushing C; four 4}-in. in the 
pads at D, two in each, and two 14-in. holes through 
bushings in the clamp A and the strap &. These latter 
holes are tapped a ,);-in. U. S. S. thread, with the casting 
removed from the jig. It will be observed that the bases 
F are placed at an angle so that the holes drilled will be 


holes through bushings 


radial to the hole C. 
DRILLING THE HANDWHEELS 


The jig used for drilling the binding-screw hole in the 
handwheel, Fig. 7, is shown in Figs. 8 and 8-A. The cast- 
ing has previously been turned on the rim, the hole in the 
boss bored, and sides turned and faced. The wheel is 
placed on a stud and the pin nut is tightened to hold it 
The casting is located by the pin A, against 
The latch PB is also 
dropped over it, being held by the knurled screw C. 

A f.-In, hole is drilled through the boss of the wheel, 
the tool being guided through the bushing D. The latch 
is then raised, and the upper part of the hole is tapped a 
34-24 S. A. E. thread. 

When drilling the horizontal holes through the boss in 
9 and 9-A is used. 
The casting is again plac ed on a center pin, Whe h fits into 
the bored hole in the boss. It 
the arms being forced against a pin by means of a knurled 
(This detail ean be seen better in Fig. 9-A.) The 
cover A is fastened over the casting by a thumb-screw. 

A 14-in. hole is drilled at B, and four No. 29 holes are 
drilled through the bushings (. The hole at P is later 
and 1% in. deep, and the holes at C 
thread. 


in position. 
which one side of an arm is placed. 


the handwheel, the jig shown in Figs. 


is then located by one of 


screw. 


countersunk 36 in. 


are tapped a No. 8-32 S. A. E. 


BIND- Fic. 9. Dritt Jia ror HaAnp- 
W HEEL 
sibly once in their lives thev have thought of something 


able to patent and dispose of for a great 


they 


which they were 


a small amount—and evermore class themselves 


Ol 
as inventors. 

This type of inventor always has something in his mind 
that he to 


upon you that the market for the article he is thinking 


seems great: is always over-cautious Impress 


about is enormous. If you have much dealing with men 
of this kind, vou will find that they always want to be 
on the safe side, to the extent that so much money must 


stock must belong 


the 
to them, should you become interested in their proposition, 


he paid down and 51 per cent. of 


They are bound to control, whether or not the thing 
they have in mind is useful; and they have a new idea 
every 24 hours. 


Usually, after they have once been successful, they are 


always of the opinion that they are capable of designing 


something that has considerable merit. If you happen 


to he l 


you will be approached by him times innumerable. 


na position where one of them can make use of you, 
Ile 
will quietly inform you that, 1f you care to become in 
terested, he will let the deal. It is really 
amusing to consider this kind of inventor and his doings. 


But 


you ih ou 


there are real inventors—men who have actually 


done wonderful things. These are men who have invented 
things of benefit to humanity, men who are geniuses and 
who have not only succeeded to the extent of becoming 
wealthy, but have produced things of use to the world. 


Such men should be classed as real inventors. 


Tue Designer 


We now reach the point of determining what a designer 


Is. \ designer may or may not have some mventive 
*Vice-president and general manager Cleveland Auto 
matic Machine Co 
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genius. Generally speaking, he is fairly well posted theo- 
retically and positively posted mechanically. Think of 
the great strides made in the designing of machinery of 
all kinds. Compare machines of 20 years ago with those 
of today. Notice the changes in the design of machine 
tools. 

The designer of today, generally speaking, is not look- 
He considers at all times 


ing for something original. 
used for 


the mechanical movements which 
many years and for which the men of the past deserve 
credit. If aman has a machine to develop for some par- 
ticular purpose, the first thought is what he is going 
to do with this machine. What he really has got to ac- 
complish is uppermost in his mind. He may sketch out 
more or less of his ideas, and after his sketches are made, 
the drawing board is the place for development. 

That which constitutes the general run of machines, 
and especially machine tools, is old ideas coupled in va- 

For in- 
eccentrics, 


have been 


rious combinations to produce certain results. 
stance, worms, gears, cams, shafts, levers, 
cranks, frictions, ete., constitute in their different appli- 
cations the great portion of the mechanism necessary in 
a vast amount of machinery. 

Again, the designer must bear in mind at all times 
the purpose of his machine and should have a fair idea of 
the power necessary to do the work. From these he com- 
mences work on the design. It is possible he may lay out 
the small mechanism first and from these layouts conceive 
the proper shape of the bed of the machine. Then he 
should be thoroughly able to figure the strength required 
for every piece. If not, it is better to find a man who 
has this knowledge. Guesswork in designing is danger- 
ous. If he should use a gear 12 in. in diameter, 114-in. 
face and 10 pitch, without considering the amount of work 
the gear has to do, he is liable to have it too heavy or too 
light. If a shaft is 24 in. long and he thinks 144 in. in 
diameter is sufficient, he is not sure of delivering a cer- 
tain amount of horsepower. Guesswork is a bad proposi- 
tion. It is easy to figure just what your shaft, gear, worm, 
or other part of the mechanism must do, and it is also easy 
to figure what the dimensions of these parts should be to 
perform the operations called for. 

A good designer should keep in mind the materials best 
adapted to his purpose—for instance, in machine tools, 
shafts and spindles should be considered from steels of 
high tensile strength. Machine-steel shafts should be 
forgotten in almost all instances, because when they are 
used it is necessary to have larger diameters, which are 
sometimes cumbersome, whereas the steels that can be 
purchased today with great strength and good wearing 
qualities help in neatness of design. 

All plain surfaces should be carefully considered. 
instance, slides must be of proportions large enough to 
Do not sacrifice durability for neatness. 


For 


insure long life. 

The designer who is a good mechanic will also keep in 
mind the shape of the parts he has under consideration. 
It is disastrous to design something that is difficult to 
machine. It is sometimes almost prohibitive to manu- 
facture it. Try to keep in mind details that can be ma- 
chined satisfactorily. More than this, the designer should 
never lose sight of this one important point—have all 
small working parts as easily accessible as possible. A 
machine on which it is difficult to reach the small mechan- 
ism must be considered faulty. To state this more broad- 
ly, if it is necessary when adjusting a screw or nut in 





working parts which are hidden to move practically all 
the other parts of the machine, sometimes taking the 
greater portion of a day, the design is not uptodate. 

The designer must also have an eye for the beautiful. 
A machine of any kind which looks clumsy to the eye, al- 
though it may work satisfactorily, reflects more or less 
on the designer. 

In laying out the main castings for any machine, all 
corners should be rounded and the drawings should plain- 
ly state the radii. It is bad policy to leave this to the 
draftsman, unless he is an excellent designer, and it is 
the worst kind of policy to leave it to the patternmaker 
to decide what the shape should be on the rounded parts 
of any pattern. 

The designer, if he is a good one, is overcautious at all 
times in layouts, so see that every piece that does any- 
thing of consequence is carefully considered as to shape 
and strength. Failure to do this has in many instances 
cost a manufacturer thousands of dollars, and sometimes 
has been the means of stopping the whole proposition 
because of disgust at the great expense, the vast amount 
of time wasted and the poor results. These might have 
been just the opposite if the designer had known his 


business. 


NECESSITY FOR CONSULTATION 

No matter how good a designer may be, it is always 
wise to consult with others as he goes along. There is a 
great possibility that he may have overlooked some things 
that other men, equally as smart as he, might see in the 
design. The one-man policy in designing is not the best 
policy by any means. Views of others should always 
be accepted, because when three or four men of equal 
mechanical intelligence look over a design, the drawings 
or the finished machine, they may see things which the 
real designer has not observed. 

After the machine is finished and belted up to do its 
work, it should be crowded to the extreme on tests to dis- 
cover weaknesses. For no matter how good the designer, 
there will be weaknesses somewhere in the mechanism. 
Careful operating by the expert is not the idea. Care- 
less operating by most anyone is much better. If there is 
a weakness, the time to discover it is before you commence 
manufacturing in quantities. 

It will be observed from what has been said that there 
is a vast difference between the inventor and the designer. 
There are cases, however, where the inventor may be a 
good designer, which, antithetically, means that, as a de- 
signer, he would most likely be a good inventor. 
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at the Exposition 


picture 


Panama-Pacific 
training. A 


A moving-picture reel 


forms one of the exhibits of vocational 
of this kind was conceived by the U. S. Bureau of Labor 
Statistics The Beverly Independent Industrial School, 


maintained by the joint action of the City of Beverly (Mass.) 
and the United Shoe Machinery Co., was selected as typical 
of the latest developments in industrial education. In a 
series of pictures the daily round of school is shown, with 
week spent in class and the next in the factory. The 
principal connection between lessons and work is followed 
step by step, and the simple mechanical operations that a 
student is enabled to carry out from his first week find their 
place, not in exhibitions of work done, but in real machinery 
that will be shipped to the ends of the earth. That nothing 
of the lesson may be lost, an unskilled worker is shown, from 
time to time, drifting from one unskilled job to another, while 
the wages that tempted him at the start soon lose their at- 
tractive power and are eventually surpassed by the boy who 
chose to work and learn at the same time. The film ends 
with the student's second year and his graduation into the 
factory as a skilled mechanic of high-wage power. 


one 
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Heat-Treating Equipment and 
Methods for Mass Production 


By E. A. 





SYNOPSIS To withstand the use and abuse of 
the severe service to which they are subjected, the 
com ponents of automobile diffe rentials must nol 
only be made of suitable stock carefully selected 
for strength and uniformity, but the various parts 
must undergo heat treatments which will assure a 
h igh dé gree of surface hardness to resist wear, and 
this hard surface must be supported by a body of 
great toughness and strength. The Brown-Lipe- 
Chapin C'o., Syracuse, N. Y., is one of the largest 
exclusive manufacture r of automobile diffe rentials 
in the world today. 





The heat-treating department of the Brown-Lipx 
Chapin Co., Syracuse, N. Y., runs day and night, and be- 
sides handling all the hardening of tools, parts of jigs, 
fixtures, special machines and appliances, carburizes and 
heat-treats every month between 150,000 and 200,000 
gears, pinions, crosses and other components entering into 
the construction of differentials for automobiles. 

The treatment of the steel really begins in the mill, 
where the steel is made to conform to a specific formula. 
On the arrival of the rough forgings at the Brown-Lipe- 
Chapin factory, the first of a long series of Inspections 
begins. 


SUVERKROP 


‘the shipment is accepted and permitted to pass to the 
stockroom. Having been found to conform to the chemi 
cal requirements of the order, the forgings pass on to 
the stockroom and from there on, go through the various 
machining operations necessary lor completion. 


ANNEALING METHOD 


Forgings which are too hard to machine are put in pots 


with a little charcoal to cause a reducing atmosphere and 





Fig. 2. Packing DEPARTMENT AND SpecIAL Ports 











Fig. 1. Main Fioor or Heat-TREATING BUILDING 


After passing the rough-forging inspection, a fixed per- 
centage of the blanks is drilled, and the drillings are 
submitted for analysis to the chemical laboratory adja- 
cent to the hardening department. In the chemical lab- 
oratory the material must meet a series of rigid tests de- 
veloped by George C. Nixon, chief metallurgist, before 


to prevent scale. The covers are then luted on and the 
pots placed in the furnace. Carbon-steel from 15 to 25 
points is annealed at 1600 deg. F. Nickel-steel of the 
same carbon and containing in addition 34% per cent. 
nickel is annealed at 1450 deg. F. When the pots are 
heated through, they are rolled to the vard and allowed 
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to cool. This method of annealing gives the best hard 
ness for quick machining, 

The require ments in the machine operations are ver) 
rigid and, in spite of great care and probably the finest 
equipment of special machines in the world, a small per- 
centage of the product fails to pals Inspection during or 


at the completion of the machine operations, These 
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ing furnaces. The design is very practical, and the fur- 
nace and the floor being on the same level there is no lift- 
Fuel oil is used in all the furnaces 
The consumption 


ing of heavy pots. 
and gives highly satisfactory results. 
of fuel oil is about 2 gal. per hr. per furnace. 

The work is packed in the pots in a room at the en- 
trance to the heat-treatment building. Before packing, 
each gear is stamped with a number which is a key to the 
records of the analysis and complete heat treatment of 
that particular gear. Should a question at any time 
arise regarding the treatment of a 
necessary information is available if the number on the 
gear is legible. For instance, date of treatment, furnace, 
carburizing material, position of the pot in the furnace, 
position of gear in pot, temperature of furnace and dura- 


certain gear, all the 
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pieces, however, are not a loss, for they play an important 
part in the hardening process, indicating as they do the 
exact depth of penetration of the carburizing material 


and the condition of both case and core. 
Heat-TrREATING DEPARTMENT 


The heat-treating department occupies an L-shaped 
building, the main floor of which is shown in Fig. 1. To 


the left in this view are shown 8 of the 10 large earburiz 


INSIDE OF PyroMETER Switcr 
Room 


ia. 6. 


tion of treatment are all tabulated and filed for reference. 

After marking, all holes and parts which are to remain 
uncarburized are plugged or luted with a mixture of 
Kaolin and Mellville gravel clay, and the gear is packed 
carburizing material. Bohnite, a commercial car- 
is used exclusively at this plant. 
Broadly) 


in the 
burizing compound, 
This does excellent work and is economical. 
speaking, the economy of a carburizing compound depends 


on its lightness. The space not occupied by work must 





ee 




















a 
| 











1915 AMERICAN 


April 29 
be filled with compound; therefore, other things being 
equal, a compound weighing 25 lb. would be worth more 
than twice as much as one weighing 60 lb. per cu.ft. It 
has been claimed that certain compounds can be used over 
and over again, but this is only true in a limited way, 


if good work is required. There is, of course, some car- 
O BROWN-LIPE-CHAPIN COMPANY @ | 
METALLURGICAL DEPT. \ | 
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iron, with an internal vertical flange around the hole A. 
This fits in a bell on the end of the cast-iron pipe B, 
which is luted in position with fireclay before the pack 
At C is shown a pot ready for packing. The 
10 to 12 in. in diameter and weigh 
When placed in the pots, they sur- 
which allows the heat to circulate. 
Two complete scrap gears 


ing begins. 
crown gears average 
about 11 Ib. each. 

round the central tube, 
Each pot contains five gears. 
one which fails to pass 
top of front pot, are 
used as test 


are in each furnace charge (i.e., 
and at the 
scrap 


machining inspection), 
two or more short segments of gear, 
pieces to gage depth. 

After filling the top with compound, the lid D is luted 
on. Ten pots are then placed in a furnace. It will be 
noted that the pots to the right are numbered 1, 2, 3, 4, 
indicating the position they are to occupy in the furnace. 

The cast-iron ball shown at F is small enough to drop 
through the pipe B, but will not pass through the hole A 
in the bottom of the pot. It is used as a valve to plug 
the bottom of the pot to prevent the carburizing 


pound from dropping through when removing the carbur- 


com- 


ized gears to the quenching bath. 

Without detracting from the high quality of the work, 
the metallurgist in this plant has succeeded in cutting 
out one entire operation and reducing the time in the 
hardening room by about 24 hours. 


Formerly, the about 


work was carburized at 1700 deg. 
F. for 9 hours. The pots were then run out into the yard 
and allowed to cool slowly. When cool, the work was 
taken out of the pots, reheated and quen hed at 1600 deg. 
F. to refine the core. It was again reheated to 1425 F. 
and quenched to refine the case. Finally, it was drawn 
to the proper temper. 


Snort Metnop or TREATMENT 


In the new method, the packed pots are run into the 


t]2]3]4]s{e]7][s]o[o a] 2| 3/4] 1] 6 
+ ee ae | "7 ee *| | sa case-hardening furnaces, which are heated to 1600 deg. 
| —1_1_ F. On the insertion of the cold pots, the temperature 
aes naturally falls. The amount of this fall is dependent 
Fie. 7% Carsurizine Furnace Recorp upon a number of variables, but it averages nearly 500 
—p 
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Fia. 8. 
bon in the compound after the first use, but for first-class 
work, new compound must be used each time. 

THe Packinc DEPARTMENT 


In Fig. 2 is shown the packing department. Here the 
work is packed in the pots. These are of malleable cast 


Dies ror GLEASON GEAR-HARDENING MACHINE 


7. The 


deg. F., as shown in the pyrometer chart, Fig. 
work and furnace must be brought to 1600 deg. F. with- 
in 214 hours; otherwise, a longer time will be necessary 
to obtain the desired depth of case. On this work, the 
depth of case required is designated in thousandths, and 
on crown gears, the depth in 0.028 in. Having brought 
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the work to a temperature of 1600 deg. F. 
case mentioned can be obtained in about 514 hours by 
maintaining this temperature. 

As stated before, at the top of each pot are several test 
pieces consisting of a whole scrap gear and several sec- 
tions. After the pots have been heated at 1600 deg. F. 
for about 514 hr., they are removed, and a scrap-section 
test-piece is quenched direct from the pot in mineral oil 
at not more than 100 deg. F. The end of a tooth of this 
is then ground and etched to ascertain the depth of case. 
As these test-pieces are of exactly the same cross-section 
as the gears themselves, the carburizing action is similar. 
When the depth of case has been found from the etched 
test pieces to be satisfactory, the pots are removed. The 
iron ball then is dropped into the tube to seal the hole 
in the bottom of the pot; the cover and the tube are 
removed, and the gears quenched direct from the pot in 
mineral oil, which is kept at a temperature not higher 
than 100 deg. F. 

THe 

The heating at 1600 deg. F. gives the first heat treat- 
ment which refines the core, which under the former high 
heat (1700 deg. F.) was rendered coarsely crystalline. 
All the gears, including the scrap gears, are quenched di 


EFFECT 


rect from the pot in this manner. 

The gears then go to the reheating furnaces, situated 
in front of a battery of Gleason quenching machine: 
12 to 


The carbon-steel gears are heated in a reducing atmos- 


These furnaces accommodate from 16 crown gears 


phere to about 1425 deg. F. (depending on the carbon 
content) paced in the dies in the Gleason quenching ma- 
chine, and quenched between dies in mineral oil at less 
than 100 deg. F. The test gear receives exactly the same 
treatment as the others and is then broken, giving a rec- 
rd of the condition of both case and core. 


AFFINITY OF NICKEL-STEEL FOR CARBON 


The carbon and nickel-steel gears are carburized separ- 
ately owing to the difference in time necessary for their 
carburization, Practically all printed information on the 
is to the effect that nickel-steel takes longer to 
This is directly op- 
For the 
same depth of case, other conditions being equal, a nickel- 
steel gear would require from 20 to 30 min. less than a low 


carbon-steel gear. 


subject 
carburize than plain carbon-steel. 
posed to the conditions found at this plant. 


From the quenching machines, the gears go to the sand 
blasting machines, situated in the wing of the heat-treat 
ing building, where they are cleaned. From here they are 
taken to the testing department. ‘The tests are simple and 
at the same time most thorough. 


TESTING AND INSPECTION OF HEAT TREATMEN' 


The hard parts of the gear must be so hard that a new 
mill file does not bite in the least. Having passed this 
file test at several points, the gears go to the center-punch 
test. 


secured to the top of the bench to support the gear, a 


The inspector is equipped with a wooden trough 


number of center punches (made of 84-in. hex-steel hav- 
ing points sharpened to an angle of 120 deg.) and a ham- 
mer weighing about 4 oz. With these simple tools, sup- 
plemented by his skill, the inspector can feel the depth 
and quality of the case and the condition of the core. 
The gears are each tested in this way at several points on 


the depth of 
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the teeth and elsewhere, the scrap gear being also sub- 
jected to the test. Finally, the scrap gear is securely 
clamped in the straightening press shown in Fig. 3. With 
a 31%-lb. hammer and a suitable hollow-ended drift 
manipulated by one of Sandow’s understudies, teeth are 
broken out of the scrap gear at various points. These 
give a record confirming the center-punch tests, which, 
if the angle of the center punch is kept at 120 deg. and 
the weight of the hammer and blow are uniform, is very 
accurate. 
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Fig. 9. GLEason TEMPERING MACIIINE 

After passing the center-punch test the ends of the 
teeth are peened lightly with a hammer. If they are 
too hard, small particles fly off. Such gears are drawn 
in oil at a temperature of from 300 to 350 deg. F., de- 
pending on their hardness. Some builders prefer to have 
the extreme outer ends of the teeth drawn somewhat 
lower than the rest. This drawing is done on gas-heated 
red-hot plates, as shown at A in Fig. 4. 

Nickel-steel, in addition to all the tests given to car- 
bon-steel, is subjected to a Brinell test. For each steel, the 
temperature and the period of treatment are specific. For 
some unknown reason, apparently like material with like 
treatment will, in isolated cases, not produce like results. 
It then remains for the treatment to be repeated or modi- 
fied, but the results obtained during inspection form a 
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valuable aid to the metallurgist in determining further 
treatment. 


TEMPERATURE RECORDING AND REGULATION 


Each furnace is equipped with pyrometers, but the 
reading and recording of all temperatures are in the hands 
of one man, who occupies a room with an opening into the 
end of the hardening department. The opening is about 
15 ft. above the floor level. 
ible from all of the furnaces, is a board with the numbers 
Op- 


posite each furnace number is a series of hooks whereon 


On ea h side of it, easily leg- 
of the various furnaces, as shown in Figs. 5 and 6. 


are hung metal numbers representing the pyrometer 
readings of the temperature in that particular furnace. 
Within the room, as shown in Fig. 6, the indicating in- 
strument is to the right, and to the left is a switchboard 
to connect it with the thermo-couples in the various 
furnaces. The boards shown to the right and the left 
swing into the room, which enables the attendant easily 
to change the numbers to conform to the pyrometer 





AND SHRINKING SLEEVES 


Fic. 10. HarpEnine 
readings. Readings of the temperatures of the carbur- 
izing furnaces are taken and tabulated every ten min- 
utes. These, numbered 1 to 10, are shown on the board 
to the right in Fig. 5. The card shown in Fig. 
These records are filed away for possible 


r gives 
such a record. 
future reference. 
The temperatures of the furnaces, 
hered from 11 to 26 and shown on the board to the left in 
Fig. 5, are taken every 
Each furnace has a large metal sign on which is marked 


reheating num- 


five minutes. 


the temperature at which the furnace regulator is re- 
quired to keep his heat. As soon as any variation from 
this is posted on the board outside the py rometer room, the 


attendant sees it and adjusts the burners to compensate. 
Dies ror.GLEASON TEMPERING MACHINES 


In Fig. 8 is shown a set of dies for the Gleason tem- 
pering machine. These accurately made dies fit and hold 
the gear true during quenching, thus preventing distor- 
tion. 

Referring to Fig. 8, the die A has a surface B which fits 
the face of the teeth of the gear C. This surface is per- 
forated by a large number of holes which permit the 
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quenching oil to circulate freel The die A is set in the 
upper end of the plunger A of the machine, 
Fig. 9, a 
quenching oil in the tank NV, 
centering jaws D, Fig. 8, 
the 
jaws is in the 


tempering 
surface of the 
Inside the die A are the 
for the 


centering 


shown in few inches above the 
which are an easy fit 


bore ol gear (, The inner surface of the 
shape of a femal cone, The 


In the center (separat 


Ipper die Is 
| 
from it, but a 


during 


shown at £. snug 


sliding fit in it) is the expander G, which, quench- 


ing, enters the taper in the centering jaws D), expanding 
The faces F of the 


two al cles aut the the rear 


them against the bore of the gear (. 
upper die F fit the 
and are 
The upper die F is secured to the dik 
Fig. 


backed up by compression springs. 


int k of 
quenching oil. 
carrier B, 


inside the die is the expander G, which Is 


crooved for the passage ol the 
shown in 


a, and 


HARDENING OPERATION 


Hardening a gear is accomplished as follows: The gear 
is taken from the furnace by the furnaceman and placed 
in the lower die, surrounding the centering jaws, as shown 
at // in Fig. 8 and Cin Fig. 9. 
the cylinder D, and the piston rod £, the die carrier 2, 
pilot // 


the top die a and the ( xpander dr cescel ri The 
the ex- 


ana 


Air is then turned into 


center of the lower cie, 


jaws J, cau 
ar ( in the lower die. On 


enters a hole in the 
pander @ enters the centering them to ex 


pana and center the ry 
ther 


rut 


advance of the piston rod #, the expander @ is forced 


upward against the pressure of the springs J and the up 
per die F’ comes in contact with the upper surface of the 
gear. Further downward movement of the dies, which 


now clamp the work securely, overcomes the resistance of 
ormally keeps up the 


The 


system out- 


the pressure weight AU (which 


and the rear Is submel ed in the oil. 


plunger A), 


quenching oil is circulated through 


a coolin ; 


side the building and enters the temperi machine 
through the inlet pipe L. When the machin in the po- 
sition shown, the oil passes out through the ports M 
in the lower plunger to the outer reset r .V. passing to 


the cooling s\ tli overtl ww When the 


lower plunger A is forced downward, the ports M 


automatically closed 


L having ho 


} 


the holes in the 


are 


] 


quenching oil from the 


and the cool 


iiet Pipe other means of] CSCAPC, Misses 


lower clic ana the fTOOVES the 


through 
upper, circulating in contact with the surfaces of the gear 
and passes to the overflow. When the air pressure is re- 


leased, the counterweights return the parts to the 


tol 


posl- 


is shown in Fig, 9, and the operator removes the gear. 
i 


The gear comes out uniforn ard all over and of 


rree of hardness as when tempered in an open 


the same ce 


tank. The output of the machine « pel ds on the amount 
of metal to be cooled, but will average from 8 to 16 
per hour. Each machine is served by one man, two fur- 


Nt eCXCess ol 


naces being required to heat the work. 


oil is used in the firing of the furnaces to give a reducing 


atmosphy re and to avoid scale. 
Low-C SLEEVES 


CARBURIZING AnBO. 


push (l on mal 
] 


rime 
1 rmeri 


Low earbon sloe ves are carouri ed and 


Iron differ | tial cuse hubs. ‘ thre ~ oe sleeves 


1 
PCa it 


were given two treatments aiter carburization im order to 


refine the case and the core, and then sent to the grinding 
eround 


department, where they were to a push fit for 


the hubs. After this they 
the method now employed, the 


were pushed on the hubs. By 


first treatment refines the 
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core, and on the second treatment, the sleeves are pushed 
on the hub and at the same time hardened. This method 
cuts out the internal grinding time, pressing on hubs, and 
haulage from one department to another. Also, less work 
is lost through splitting of the sleeves. 

The machine for pushing the sleeves on is shown in 
Fig. 10. At A sleeve B 
is to be pushed. The carburized sleeves are heated in an 
automatic furnace, which takes them cold at the back 
and feeds them through to the front, by which time they 
are at the correct temperature. The mandrel C 
is provided with a spigot on the lower end, which fits 
The upper end is 


is the stem on which the hot 


loose 


the hole in the differential-case hub. 
tapered as shown and acts as a pilot for the ram D. The 
action of pushing on and quenching is similar to the ac- 
tion of the Gleason tempering machine, with the excep- 
tion that water instead of oil is used as a quenching 
The speed of operation depends on a number 
350 to 500 and 


medium. 


of variables, but from can be heated 


pressed on in 11 hours. 


Cyanipe Batu ror TooL STEELS 


All high-carbon tool steels are heated in a cyanide 


bath. With this bath, the heat can be controlled within 3 
deg. The steel is evenly heated without exposure to the 


air, resulting in work which is not warped and on which 
there is no scale. The cyanide bath is, of course, not 
available for high-speed steel because of the very high 


temperatures necessary. . 


Fink Lubricating Oil Fraud 
Still Alive 


EDIroRIAL CORRESPONDENCI 


Those who remember the exposure long years ago, 
in 1884 to be exact, by the AMERICAN Macutnist of the 
alleged lubricant put out by Henry (sometimes known as 
John) Fink are likely to be surprised to learn that he is 
neither dead nor sleeping, but is still on the job, although 
his field of endeavor has been removed to the Southwest 
and the Pacific coast. Nor has his method changed par- 
ticularly, as was discovered in a recent visit to one of his 
railroad victims. 

Taking care to keep away from the mechanical depart- 
ment, he approached the executive offices with a fine col- 
lection of alleged testimonials handsomely bound in 
morocco covers. These and his winning ways, backed by 
the apparent evidence, secured the cash. 

In this particular instance, the mechanical superinten- 
dent was an old reader of the AMERICAN MACHINIST and 
also possessed of an excellent memory. As soon as the 
recipe, Which had already been bought and paid for by 
the executive department, was sent to him, he recognized 
it as an old friend, or enemy. Making a few extracts 
from the AMerIcAN Macuinist of 1884-5, he sent them 
to the executive offices to show how badly they had been 
stung. The formula is practically identical with the 
one purchased and is given below. 

Since then he has answered a number of inquiries from 
railroad and other shops along the Pacific coast as to the 
value—or rather, the lack of value of the lubricant— 
for as soon as Fink secures a victim, he immediately turns 
him into a club to force others into line. 
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GUARDING AGAINST SrMILAR ATTACKS 

For the information of those who do not remember the 
original exposure and who wish to be thoroughly armed 
against being victimized, we refer to the bound volumes 
of the AMERICAN Macuinist for 1884-5-6. The original 
article will be found on page 7 of the Mar. 22, 1884, issue ; 
the others following on page 57, Apr. 12; page 4, May 10; 
page 7, July 12, and page 8, Dec. 27. 

The following year tells of his Canadian exploits, his 
indictments, and the inability to find him when suits 
were attempted. 

He was written to regarding the compound before the 
first article appeared, but instead of proving his claims, he 
answered “We hereby notify you that any item your paper 
may publish which will injure us in any way we shall 
most certainly hold your paper responsible for.” 

The best-known firms in the country fell victims to 
his wiles, paying from $100 to $700 for the recipe. Af- 
ter being bitten themselves, they came forward with 
letters relating their experiences, instead of allowing 
others to become victims owing to ignorance in the mat- 
ter. Publicity is the best safeguard against such meth- 
ods, and we shall be glad to hear from all recent victims, 
in order that the fame of Fink may precede him and 
make his efforts unprofitable, if nothing more. 
MANUFACTURING FINK’S PATENT 
‘ATING OIL MIXTURE 
gal. of the mixture, take 15 to 17 Ib 


pulverized french chalk, 20 oz. carbonate 
pulverized borax 


FOR 


LUBRI 


DIRECTIONS 


To make 48 or 50 
best lump lime, 22 oz 
potash, 16 oz and 
Put these ingredients into a barrel with the head out and add 


calcine magnesia, 20 oz 


three or four buckets of hot water. After all are dissolved, 
fill the barrel with cold water, stir the mixture thoroughly 
and let it settle for about seven hours. After it is perfectly 


settled and clear, mix the clear water of the mixture with the 
oils you the following proportions: 

For engines and cylinders take 17 gal. of lard or cylinder 
machine oil, 20 gal. of clear mixture, 
or 40 gal. give it body. To lard oil 
or any animal oil or greases: Light oil, mix one-half oil and 
one-half clear mixture. Heavy oil, mix one-third oil and two- 
mixture 


now use, in 


? 


oil, 3 castor o1 


mixture to 


gal. of 


clear more 


thirds clear 


To mix any kind of machine or black oil, take 15 gal. of 
any kind of machine or black oil, 5 gal. of lard or animal 
oil or cheap grease, 20 gal. of clear mixture, or 40 gal. of 
clear mixture to give it more body. 


These proportions may be varied or changed according to 
greases used, the for various reasons 
where oils or greases are used. 

Put these ingredients into a barrel with the head out and 
stir them with a paddle. Do not stir the mixture more than 
once Use nothing but clear mixture to mix with oil. 

If not enough add ingredients to the barrel 
of mixture. the barrel making a new quantity 
of mixture away the settlings in the bottom of the 
barrel of before making a new quantity. Use the 
best lump the softest water that can be procured 
in the manufacture of the mixture. 

For paint oil or paint advise 
linseed or paint oil and one-half mixture. 


the oils or climate, or 


to suit the machinery 


more 
before 


strong 
Rinse 
Throw 
mixture 

lime and 


of one-half 
use same as 


the 
Then 


would use 


pure oil for painting. For wood oil use same as lard or 
animal oil in same proportions. 

The oils or greases can be used with this mixture to suit 
any class of machinery or climate, from the very finest and 
lightest machinery to the heaviest, by using more or less of 
the mixture. The more of the mixture you add to the oil or 


grease, the heavier it is. 


Perhaps this may sound familiar to some of the victims 
of long ago. 
& 
Eisen und 
steel in 


official figures of the Vereins Deutscher 
Stahl Industrieller show the total production of 
Germany during 1914 was 14,973,106 metric tons, 
with 18,958,819 tons in 1913, the record year, a 
of about 21 per cent. The production for the 
December was 941,399 metric tons. 


The 
compared 
shrinkage 
month of 
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Conditions in the Shop--The 
Psychology of Light 


By C. B. Lorp 





SY NOPSIS—T he 


light Ls lo qive a feeling of security and cheerful- 


psychological effect of 


good 
ness, Exam ple s of lighting systems that were in- 
stalled to give thi is effect. Dy tails are qitiven from 
the winding and pune I, departme nts and lhe lool 


room. 





The pyschological effect of light is a feeling of added 
security and of relaxation and cheerfulness, the latter 
being due to an absence of undue strain of a most sensi- 
tive nerve center—the eye. Although manufacturers are 
waking up to the fact that good light is essential to 
eood product, they are still far from being practical in 
its use. 

1 think it that are lights 


justifiable in any place except buildings with 20 ft. or 


will be conceded are not 


more headroom, and it is debatable whether they are 
best even there. What is required is a diffused light as 
given by many small scattered units, rather than the 


bright light and deep shadows of large concentrated units, 


Hlowever, this is not to be a dissertation on the best 


way of lighting, but will endeavor to show accomplished 


results with practical lighting. At our plant any new 


idea to receive favor must pay its way. It must show 


a profit eithes directly, by increased production, or in- 
directly, thro. gh better conditions or added comfort to 
have no 


the men, whic. means better production. We 


fads. 
GENERAL LIGHTING 
Our general lighting system has 100-watt lamps in 
opalescent shades hung 14 ft. 2 in. from the floor, which 


*General 
Co 


superintendent, Wagner Electric Manufacturing 





Fic. 2. Inpirect LIGHTING IN THE WINDING 





DEPARTMENT 


Is the best distance for this type of sh our con 
truction. ‘They are dropped lower when it is necessary 
to escape belts and other obstructions, the idea being that 


the retlected light should not ” obstructed, Horizon 
tally, they are hung on centers about 10 by 8 ft. varving 
; ; j 
afi... a ee aes 1) rt? 
Li * asl : * aie yt 
' 
| 
, <™ » * 
a ‘ 
| 
fer ’ A, . ny 
wi , 4. 
| 
fa 7 aN? Bt) 
z “ 
Rig. 1 Meriop or Sracing Liauring UNrts 
with the size of the bays. We arrive at this spacing 


diagonals, and then a 


Where the 


by taking four pillars, drawing 


square at right-angles to them. diagonals and 


intersect are the 


the sides of thy square places for the 
lamps. This method Is illustrated in ig. l. 
It is obvious that this arrangement can be continued 





PHOTOGRAPH 


From AN UNRETOUCHED 
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through any number of squares, bringing all lights equi- 
distant in either or both directions. In our construction 
this gives an average of 114 watts per square foot of floor 
space, which is a little higher than is usually thought 
As a 100-watt tungsten gives about 80 ep., 
this means a factor of one candlepower per square foot, 
ry ° 
his 


is somewhat modified by using smaller lamps where less 


necessary. 
or the equivalent of 16-cp. lamps on 4-ft. centers. 
light is necessary and by placing carbon lamps in places 
where tungstens are liable to be removed. 


LIGHTING THE WINDING DEPARTMENT 


There are three places where good light is essential— 


places where we think it is justifiable to go to greater 














ILLUMINATION FROM DAYLIGHT IN PuNCH 
FROM 


+ 
" > 
I IG. Be 


The 


first is the winding department, where most of the work 


expense for light than elsewhere in the factory. 


is done in the bottom of a slot on material which is 
black, or nearly so, and where great care is necessary 
The shape of a 

To 
obviate this we use indirect lighting, a system of invert- 
ed bowls with X-ray reflectors and 100-watt lamps. These 
are placed on 5x7-ft. centers, 314 ft. each side of the 
center line and 5 ft. apart the other way. The top of 
the reflector is 42 in. from the ceiling. (See Fig. 2.) 
This gives approximately three watts per square foot, 


to avoid injury to the wire insulation. 
motor frame is such that it always casts a shadow. 


which is very high; but there is an entire absence of 
shadow even with the hand cranes passing overhead. The 
light in the slots of the motor is very satisfactory. It 
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is, of course, necessary to keep the ceiling white to ob 
tain the best results. 

One reason for high wattage in this department is 
that it is located in a gallery of our large shop and 
one side is entirely open. By inclosing this, or hanging 
white material along the open side, we could materially 
increase the light or decrease the wattage. It can be 
demonstrated, however, that even with the large number 
of indirect globes necessary, the wattage is less than 
under the old system of are and drop lights. 

No drop lights are to be found in our factory, except 
in the big shop, where no satisfactory system has yet 
been worked out for taking care of illumination in the 


We think, 


main aisle, which is 50x300 ft. in dimensions. 














SHop BEFORE MACHINES AND Room Were PAINTED 
AN UNRETOUCHED PHOTOGRAPH 


however, that we have found a solution in 500-watt nitro 


gen lamps on 25x50-ft. centers, or 0.2 watt per square 


foot. These will be 12 in number, hanging above the 
crane 40 feet from the floor. These lamps give 2 cp. 


per watt. This lavout means the equivalent in light of 


one 16-cp. carbon lamp on 4-ft. centers each way, with 


only 10 per cent. of the wattage. 


LIGHTING THE PuNct Sirop 


The second place where good light is necessary is in 
the punch shop, where we must prevent accidents and 
give the men that feeling of security which adds indi- 
Here the problem has been at- 
First, 
from 


rectly to their output. 
tacked from two different angles. 
lighting, it 


as regards the 


overhead will be seen Figs. and 5 
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that the lights in the center aisle are hung so that a 
man not the On 
the opposite side of the same aisle they are so hung that 


does cast his own shadow on press, 


light is reflected on the inclined cross-ribs of the frame 
(which do not show in the picture), giving reflected light 
from the back. These lights are on 6x8-ft. centers. 

Notwithstanding the high wattage, the colors of the 





Fig. 4. Errecr or REPAINTING A Press WuiIt! 


> 


MACHINIST 


its changing, I determined upon painting several presses 
as an experiment. 

Inquiry among paint makers, however, developed the 
fact that a white oil-proof enamel might be procured, 
The ques- 
This I could 


press Was at 


which would not turn yellow if kept clean. 
tion then was, Would they be kept clean ? 

answer for myself: They would. One 
cordingly painted white, and the photograph used for 


Fig. 4 The 


enough to take the white press satisfactorily. It 


taken. negative was exposed just long 


was 
In order to take properly a 
No. 


been necessary to expose the negative seven times as long 


made in broad daylight. 


photograph of the black press, 620, it would have 


as was done for the white one. This would seem to in 
dicate that the black press absorbed six-sevenths of the 
light. (Incidentally, these presses show the safety guard 
we use, ) 

shows the «ce 


’ , 
Fig. 3 


partment before the presses were painted and the ceiling 


The photograph reproduced in 


repainted. It will be noted from the windows that the 


day was bright. The exposure on the photographs re 
produced in Figs. 3 and 5 was exactly the same time, on 
the same kind of 
These 


were not taken for this article, but as a part of a regular 


a day and at the same time of day. 


photographs were not retouched In any way, and 


routine, 








Fig. 5. ILLUMINATION FROM 


FROM 


presses, the belts, pulleys, and the material they worked 
the light 
reflect the 
light I had seen machinery 
painted white in other factories, but it 
a fad—the machines were not kept clean and the paint 
Even with the disadvantage of 


upon were such that the major portion of 


was absorbed. The obvious remedy was to 


instead of absorbing it. 


was considered 


rapidly turned yellow. 


DAYLIGHT IN Puncn Suop AFTER MACHINES AND Room Were PAINTED— 


iN UNrETOUCHED PHOTOGRAPH 


For interior painting, we prefer cold-water paint, as 
we think it reflects better and With it 
we can also afford to paint more frequently and to use a 


without glare. 


Since this painting was done, 
this depart 


spray tor better results. 


there has been a decided improvement ir 
ment in both production and neatness, as well as a de- 
creased number of accidents. 
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LIGHTING THE 'TOOLROOM 
[he third place where light is necessary is the tool- 


room. Ilere it is necessary to protect the men’s eyes, 
and the diffused light, 
ideal. Our toolroom 


of the building shown in Fig. 3. 


without clare or deep shadow, is 
part 


former was too dark, being 


Our present toolroom 
is on the third No. 11, 
has light on three sides. Incidentally, this good light 


floor of our new building, and 


in the day time costs us about 15 per cent. of our arti- 


ficial light, owing to the large window space, 

The mill-wright work in this department, instead of 
being of wood, is of steel, V4,x3-in. sections bolted to in- 
fillers to suffi- 


ut being placed hetween the 


serts in the concrete, with bring each 


ciently low to allow of a 


celling and the iron, which avoids shadow. ‘This over- 


head work, as well as all pulleys, hangers and motors, 
was given a coat of white, oil-proof enamel. 

Each man has an individual bench. At the benches 
next to the windows are the die makers, who, by reason 
of their filing, need all the light The tool 


makers have a row of benches next to the machines. On 


possible. 
I 


each bench is placed a movable bench lamp with a ro- 
tating horizontal shade, so that the light may be thrown 
upon the work without striking the eves of the worker. 


heen decided to change the base of these 


It has recently 
from round to flat, so that the 


its side or back as well as used standing up, for under 


fixture may be laid on 
some conditions this is desirable. 

No drop lights are necessary in this department, even 
on the machines, as the light coming from every direc- 
tion gives a scarcely perceptible shadow. The drop 
light, as generally used, is a detriment rather than a 
help, as the average man seems to believe that in order 
to see, the light must shine in his eyes, and this, instead 
of helping him, blinds him when he looks away and, in 
my estimation, causes a large number of accidents. It 
is also expensive as to cord, maintenance, and in the 
number of lamps broken or removed. 

A regular schedule is laid out for cleaning globes, de- 
pending upon the necessities. 

As regards wiring, the circuits should be 


to eontrol the lights in each square, if convenient; if 


run so as 


MACHINIST 





Vol. 42, No. 17 


not, they should run parallel with the benches or the rows 
of machines, with not more than six lamps per circuit. 
This is the underwriters’ requirement. The thing to 
avoid is the necessity for keeping a large number of 
lights burning to accommodate one or two machines at 
night. In installing a lighting system, it should not 
be forgotten that it is necessary to use opalescent or 
semi-opaque shades in order that the ceiling may be 
lighted and at the same time reflect some of the light. 
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Testing Fixture for Balance of 
Pulleys 


By R. Lawson 


The Kilburn, Lincoln & Co., Fall River, Mass., manu- 
factures a variety of pulleys used in the transmission of 
power in mills. After being machined and assembled, 
these pulleys are given a test on knife edges to obtain 
a perfect standing, or static, balance. They are after- 
ward given a test for the running, or dynamic, balance. 

In Fig. 1 is shown a cork-insert pulley A set up on an 
arbor ready to test for running balance. Various diam- 
eters of arbors are carried in stock to suit the pulley bores 
used in the mills. 

The drive is obtained by a belt on the pulley B con- 
nected to the driving shafting of the shop. The fixture is 
built on a concrete foundation to eliminate vibration as 
much as possible. 

After the pulley begins to revolve, note is made of the 
heavy spots, which cause the pulley to move in an eccen- 
tric path. Weights are then attached opposite to these 
spots until a perfect dynamic balance is obtained. 

The fixture is shown with the pulley removed in Fig. 2. 
The arbor and pulley are carried on the half-bearings A, 
which are supported on the ends of the screws B. On the 
sides of the half-bearings are placed the strong compres- 
sion springs E:. 

In operation, the pulley, owing to its unbalanced state, 
tends to rotate other than concentrically, the springs C 
permitting this deflected motion. Weights of the correct 
mass, as DJ, are riveted to the inside of the pulley rim 
until the desired dynamic balance is obtained. 




















PuLLEY Set-up on FIXxTuR! 





Fig. 1. 








Fic. 2. DETAILS OF THE FIXTURE 
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Operations in Making a Knitting- 
Machine Frame 


EDITORIAL CORRESPONDENCE 


~ 





SYNOPS/]S—In th is article are describe d the tools 
and sequence of operations used when manufactur- 
Tt will be 


operations are apparently over-distrib- 


ing a knitting-machine frame. noticed 
that the 
uted. This has, however, been found advisable, 
SO that the tools can be made cheap r and the 
various ope rations carried through simultaneously. 
The lools used for drilling are located from an 
accurate ly bore d hole, the parts produc ed be ing in- 
terchangeable. The le ngth of time for pe rforming 


each drilling Op ration IS guven. 





The Hemphill Manufacturing Co., Pawtucket, R. L, 
is the maker of the Banner automatic knitting machine. 
The operations used for machining the frames of the 
parts are here shown. The castings, after being snagged, 
are enameled before any of the machining operations 
One of the frames is 


are performed. finish-machined 


shown in Fig. 1. 

The first machining operation, which is planing one 
of the sides, is shown in Fig. 2. The rough casting 
is placed on the machine table, resting on adjustable 


down with straps, as B, 


held 


Roughing and finishing cuts are then taken on the cast- 


screws, as A, and being 
ing, the time required being approximately 114 hours. 
Two of the castings are then placed on a planer table, 
Fig. 3, resting on the 
in the previous operation. Straps, as A. 
to hold them the cutting 
straps, as B, hold the parts down on the machine table. 


as shown in surface machined 


are fastened 


stresses, and other 


against 


on the machine base, thus providing a rigid support. 
The casting C is held to th 
stop-plates D, 


fixture by means of two 
straps, being located with the Two spring 
wing-screws E£ are 
the hold 


it securely against the downward machining stresses. A 


pins operated and held with the 


forced against the under edge of casting to 


curved plate F is also placed against the end of the 

















Fig.4. Swapping tue Fic. 5. Borina Large Hore 
ENDS IN FRAMES 
frame to resist the side stresses caused by the shaping 
tool (;. 
The time required for taking roughing and finishing 


cuts on this piece is 28 minutes. 
The the hole is the 
and is performed on thi 


boring of large next oy ration 


fixture shown in Figs. 5 and 











Fic. 2. Fist PLanine Operation 
The machining operation is performed with the tool C. 
The time required for two castings, including roughing 


and finishing cuts, is one hour. 


SHAPING THE ENDS 
The next operation is machining the ends. This is 
done in the fixture shown in Figs. 4 and 4-A. This is 


a special attachment composed of an angular plate A 


fastened to the vertical side of the table on a Kelly 
with a column B which rests 


shaper. The fixture is made 





Seconp PLANING OPERATION 


Fia. 3. 


5-A. The casting is placed on the fixture, resting on 
the edge machined in the previous operation. It is lo- 
cated centrally with the boring by means of the gage A, 
shown in Fig. 5-A. The casting is slid on the fixture 


until the bar B, Fig. 5, when placed in the cored hole 
of the frame, is in alignment with the boring bar placed 
through the hole C. It is then fastened with the straps 
D, thus holding it in position. 

The bar B, which is fitted 


fed the and a 2%-in. 
8 


with two cutters, is then 


through casting, hole is bored 
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through the rear wall and a 154-in. hole through the 
HOSS pe 
MILLING THE SLOTS 
The slots are next milled, using the fixture shown 
in Figs. 6 and 6-A. The casting is placed on the ma- 
chine table, resting on one of the sides machined In a 


previous operation. It is held down with the two straps 
A. A stop-plate B is placed at the rear and another 
stop-plate ( at the front, both being fastened on the 
machine table. The latter plate is fitted with a wedge 
DP, which is driven against the upper edge of the frame 
to hold it securely avainst the Inachining stresses, 

The set-up of cutters consists of the two 4 in. by 144 
in. wide interlocking-type £ and a 3 by ¥ in. wide on 
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MILLING THE SMALL SLOT 


The next operation is milling the small slot. This 
is performed in the fixture shown in Figs. 8 and 8-A. 
The casting is located by a plug which fits into the 
2%¢-in. hole A bored in a previous operation. The strap 
B is tightened on the casting to hold it securely on the 
fixture, which is located by tongues on the miller ma- 
chine table. 

The cutter C, which is 6 in. in diameter by ¥ in. 
thick, performs the milling operation, The slot machined 
is 114 in. deep. The cutters operate at 54 r.p.m. with a 
feed of 0.036 in, per revolution. 

The casting is held on the same fixture in a similar 
manner when performing the next operation, which is 











Fig. 6. Minune THE Siots 





Q 


\e 





Fic. 7. Bortine THe Smatt HouE 

















Fie. 8. Mintine tue Smatt Stor 


each side. The slot is machined from the solid and, 
when finished, is 1%4 in. deep. Two cuts are taken 
to complete the operations. The cutters operate at 38 
r.p.m. with a feed of 0.028 in. per revolution, 

The next operation is boring the small hole in the 
frame, which is performed in the fixture shown in Fig. 
7. The part is held in the angle-plate A with the bolt 
shown, the correct alignment being obtained with the 
gage B registering from the pin. 

The angle-plate is located with a tongue on the ma- 
chine table in the usual manner. The hole, which is 
ly in. In diameter, is bored with the tool (, the time 
required for the operation being approximately 10 min- 


utes, 





Fic. 9. Dritt Jig ror Lerrtr-Hanp Sipe or Frame 


removing the tie-bars cast on the frame. For this opera- 
tion a 3 by 14 in. thick saw is used, operating at the 
same speed and feed as the milling cutter noted in the 
preceding operation, 

The next operation is drilling the left side of the 
frame. This is performed in the jig shown in Figs. 
9 and 9-A. The jig is located by a plug which fits into 
the 23¢-in. hole bored in a previous operation. A stop- 
plate at the opposite end of the jig rests against th 
casting to hold it in alignment. The pin-headed nut A 
draws up a screw which holds the clamp on the cast- 
ing, thus binding it firmly against the jig. 

The following holes are then drilled: Seven ;-in., 
one *!/,,-in., ten No. 20, one 14-in. and three No. 6, 
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the tools being guided through bushings. The jig is 
then removed, and a %4-in. hole is counterbored partly 
through one of the ,s-in. holes, and a **°/,,-in. hole, 


partly through another of the g-in. holes. 
Drittinc Tor or FRAMES 


The jig used when drilling the tops of the frames is 
shown in Figs. 10 and 10-A. The tool is located by a 
plug at A, which fits into the 2%,-in. machined hole 
previously noted. The jig is held in contact with the 
casting by means of a wing-nut at the rear of the locat- 
ing plug. 

One 1%4-in. and seven No. 6 holes are drilled, the tools 
being guided through bushings. 

When drilling the right-hand sides of the frames, the 
This is lo- 
cated by means of two plugs, one fitting into the 2%- 
A. The tool is held in 
contact with the casting by means of a clamp operated 
with the pin-headed bolt B in a manner similar to that 


jig shown in Figs. 11 and 11-A is used. 


in. bored hole and the other at 


previously described. 
The following holes are drilled: Three *'/,,-in., one 
: 64 
25/..-in., one 14-in., eight ;>-in., seven No. 20 and one 
No. 27. the tools being guided through bushings in the 
z 2 dD e 


ww 
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posed to be familiar with everything from bar steel to 
typewriter ribbons or from drawing paper to belting and 
that he probably has little first-hand experience in the use 
of anything there is no wonder that he occasionally per- 
sists in buying something “just as good” at a fraction 
of the cost of the real article. On the other hand, if we 
consider that one-half his work is devoted to the rush 
purchasing of odds and ends that are wanted “yesterday,” 
when they might have been foreseen last week, there is no 
wonder that he comes to assume that it is proper for him 
to take the week that was not given him in which to make 
the purchase. 

A great many supplies that are constantly being called 
for in machine shops, are sold through supply stores, and 
the manufacturers. do not recognize them as going to ma- 
chine shops at all. Electrical supplies are in constant 
demand. A machine-shop purchasing agent who can get 
hold of the great catalog issued by some prominent jobber 
will look up the price on something similar to what is 
requisitioned and order that rather than go to the trouble 
of asking for prices on the article called for. The same 
thing applies to many other lines of supplies not sold in 
large quantities to machine shops. 

A busy purchasing agent who realizes that his salary 
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Fig. 10. Drintine Top Fig. 11. 


OF FRAMES SIDE 


jig. The jig is then removed, and a gain. hole is 
counterbored partly through one of the *'/,,-in. holes. 

The jig used for drilling the holes in the backs of the 
frames is Figs. 12 12-A. The jig is 


pushed on the casting until a pin comes in contact with 


shown in and 


its edge. A clamp operated by means of the wing-nut 
A is then tightened, which draws the casting and jig 
in contact, thus holding the jig in position. 
Two ,-in. holes are drilled, the tools being guided 
through the bushings B in the jig. 
Purchasing 
By ENrrop) 


The position of purchasing agent requires a man whose 
skin is impervious to criticism, and who has a circle of 
friends with whom he does not come in business contact. 
To the men for whom he buys material and supplies, he 
is an unmitigated nuisance. If he is not, there is ground 
for suspicion that he is not working at alleged maximum 
efficiency. This does not apply to large purchases of 
standard supplies, but to the multitude of odds and ends, 
emergency buying, ete., regarding which the foreman 
believes that he knows more than the agent. 

When we consider that the purchasing agent is sup- 


Dritt Jie ror Rigut-Hanp 


Drittinc Houes 1n Back 
OF FRAMES 


Fig. 12. 


is dependent on the showing he makes has little time to 
spend over these “trifles.” He cannot be expected to 
spend a great deal of time familiarizing himself with 
other than the larger things which he has to buy, and vet 
the quality and adaptability of the little things may have 
a considerable bearing on the productivity of the shop. 
It would seem as though the manufacturers and jobbers 
of such material would do a good thing both for them- 
selves and for the shops, if they were more free in the 
distribution of their catalogs and, also, if they were more 
liberal in their descriptive matter. A cut of a given arti- 
cle may convey to a man familiar with that particular 
branch of trade a sufficient idea of its design to enable 
him to judge whether or not it is the thing which he 
requires. But many instances where the 
adaptability of a low-priced article may make it the bes? 
suited for a given place and where the lasting quality of 
a high-priced article may make it worth the price, that 
the bare catalog number and designation does not convey 


there are so 


much impression to the purchaser whose education and 
training did not happen to follow the same line as that of 
the man who wrote the catalog. The substitution for 
words like the best, latest, improved, superior, etc., of a 
little actual description and a statement of the situations 
in which its use is justified ought to pay liberal dividends. 
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Flechettes 


We have recently been producing large quantities of the 
flechettes, the illustration. 
These are dropped from aéroplanes as they pass over hos 


‘or aérial arrows, shown in 


tile troops and are said to be very effective in cases of 
masses of men. 

These arrows are made from ordinary mild steel, >; in. 
The head 
pointed, and the body is milled away so that the remain 
The point is not 


Is 


in diameter and are 443 in. in length. 


ing section is In the shape of a cross, 
hardened, but care has to be taken that it is axially in 








line with the center of the cross at the Opposite end. 
The quantities required are prodigious, one contract 
tk . sil ccm Milling Cutte 
5 <i —_ 
| q ain 
- _ Ome mee 
OPERATION NO./ OPERATION NO.2 
Tue Work anp Mintuing Merriop 
alone being for no Jess than fifty millions every three 


months. 

The production of these aérial arrows does not present 
any manufacturing difficulties, except in completing them 
quickly and cheaply enough. The method adopted is as 
Bright mild-steel 
is passed through a small automatic 


follows: bar of the correct diameter 


machine, which Is 
usually employed for making small bolts and screws, and 
the material is cut off in lengths equal to the length of 
two arrows plus the thickness of a subsequent saw cut, 
being pointed at each end. These are then taken to a hori 


zontal miller, where they are held in a jig in rows of 
eight, and a gang of milling cutters is passed over them. 
This completes one-half the milling required, each cutter 
(except, of course, the outside ones) milling two grooves 
in two pieces, that is, in four arrows. 

The next operation is the milling of the two rematning 
The jig 


vrooves on the opposite sides of the arrows. Was 


~~ 


\ 


TO, SOu \ ; 
UP) 


poe ‘serie 
0 : ~ B ' . A 
) tt" —$ 
\ < ros ey ; r 
. Se ‘ages | ; 
\ SIFY, hub 
NN "VOW 7 Ava 
EF dle 


ear View of Face Plate 


Thumb Nuts Omitted 


GRINDING 


PL 


/ 


f 


ey 


| 





CiUCK 


Letters from Practical Men 
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the arrows 
the 
and r 


so made that the part in which the ends ol 


were low ked could iM removed bodily irom base. 


turned over without interfering with the arrows 
placed with the reverse side up, being heavily doweled 
for this purpose. This scheme works admirably and is 
exceedingly rapid. 


The subsequent operations are parting off in the cente: 


with a little circular saw, and a final inspection, during 
which burred edges and fins are removed with a file. 
The actual working time per arrow averages only three 


minutes, 


London, Eneland. 
Grinding Chuck for Cutters 
Ty 


ened to hold and locate a vat 


accompanying illustration represents a faceplate 


lcs ety ob accurate milling 
itters for grinding out holes, 
The all similar, 

from 0.30 to 0.55 in. As they 


no mistake 


se cutters but varv in thickness 


are 
are made regularly and in 


msiderable numbers, can be made in making 


wood tools. 
The perime ipal parts ol tl cle Vice are the chu k blank 
1, the train of gears B, 


D and £, and tl 


) Ith. disk fz. the Two (¢ lamp bolts 


locator F, 


\ shoulder is formed on the front end of the chuck 
blank by starting from the left and reducing all but 0.12 
to 1.30 in. diameter. This remaining 0.12 inch = is 


inished 1.40 in. diameter. These diameters are hardened 


and ground, the former to fit the hole in the gear and the 
latter to fit the recess in the disk. 


as well as the sides 


The sides and the hole in the gear, 
of the pinions, are also ground. The three screws J, 
Vand N keep the gear in place and, at the same time, 
allow it to be turned easily upon the chuck blank. The 


other screws O, P and Q secure the blank to the disk, as 
at G. 

In a similar manner, the four screws R, | 
the 


Driven into the disk are two hardened, ground and lapped 
}?] 


Y 


T and U are 


for the purpose of keeping pinions in position. 


LT ATL 


| 
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bushings through which the clamp bolts pass. The 
cylindrical portions of the bolts are finished in the same 
manner to fit the bushings, while the ends are threaded 
to fit the pinions and thumb-nuts. 

Perforating the chuck blank, as shown, provides a 
means of ejecting the locator, which is fitted accurately 
to the chuck blank. Before mounting the cutters on the 
locator and to prevent interference with the movement of 
the gears, the thumb-nuts are spun away from the pinions, 
then, when the cutter is located, the gear is turned, which, 
of course, moves the pinions, and when the bolts are 
prevented from turning they are drawn inward or moved 
outward in accordance with the direction of movement 
of the gear. 

Both sides of the cutters are first ground so that the 
contact points will meet the surface of the cutter at the 
same time, or can be made to do so by means of the ad- 
In tightening the bolts the gear is 
Then, by operat- 


justment provided. 
turned by hand as far as is convenient. 
ing the thumb-nuts, any insecurity that may exist is 
removed. The locator is taken off by means of a suitable 
ejector, which passes through the draw spindle. 

About 0.003 in. is allowed in the holes for grinding, and 
by making proper allowance in the diameter of the locator 
for alteration in hardening the cutters, they may be 
ground out without a testing operation. The gear has 
18 teeth, 30 diametral pitch, and the pinions 15 teeth. 

Gus. HAEssLEr. 

Elgin, Ill. 


Swivel-Headed Spring Tool 
Wolder 


The best spring tool holder that I have ever used is 
shown in Figs. 1 and 2. This swivel-headed holder can be 
employed either as a spring or a solid tool. The head can 
be swiveled either right-hand or left-hand to the required 
degree for clearance on the screw-cutting tool by means 
of suitable graduations. It is tightened to the shank by 
the end nut and securely fixed by means of a locking gib 
and the nut at the side. 


— 























Fig. 2. DETAITS OF THE Sprinc Too. 
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This holder is naturally a spring holder, but if so de- 
sired, can be made solid for plain turning, by means of a 
small plate, or key, shown in Fig. 1. 
When using it as a spring holder, the strength of spring 
head can be made to suit the size of the tool that is in 




















SwivEL-HEADED SPRING 
Toot Houper 


Fig. 1. 


use by the insertion of bushings of varying strengths 
inside the main spring of head. 

Small tools, both of round and square stock, are located 
in position in a small groove in front of the tool holder 
and secured by clamping with a setscrew in the strap. 
Larger tools are clamped directly to the head, the strap be- 
ing swung under the tool. The details are shown in 
Fig. 2. 

Hersert Harris. 

Plumstead, England. 

Production and War 


Word comes from England that the supply of muni- 
tions of war is causing concern to Lord Kitchener and that 
the inadequacy of the supply is caused by the low produc- 
tivity of the factories. As a remedy, the government pro- 
poses to take over all shops engaged in the manufacture of 
war materials. 

Unless the English government shows far more sagacity 
in the management of these plants 
than our own government exercises In 
the management of its shops, the rem- 
edy is practically sure to prove a fail- 
ure. The recent law prohibiting any 
payment according to production in 





our navy yards and arsenals puts a pre- 
mium on low productivity. Employ- 
ees are to be paid for spending their 
time in the shops, not for doing work. 
The law is a blow to the workers them- 
selves as it reduces their earning pow- 
. ers and increases their living expenses 
by increasing taxes. 

Commercial concerns in general have 
become awake to the fact that labor 
should receive a larger share of the 
rewards of production. However, they 
are also aware that this increased re- 
ward can only be made possible by 
increased productivity. Many success- 
ful concerns have fully demonstrated 
these facts. 

For many years, the unit productiv- 
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ity of English plants has been decreasing, with the result 
of low wages to the employees and small profits for the 
owners. This condition has been largely brought about 
by the blindness of the workers themselves, who have 
steadily restricted production. A law of nature as fixed 
as the law of gravity is the less produced the less there is 
to enjoy. 

The great lesson for us is to increase the productivity 
of our own plants. Let the workers cease fighting to 
curtail output and strive first to increase productivity 
and then demand their full share of the rewards. 

C. J. Morrison. 

New York City. 
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Gaging Wear of BrickK-Arch 
Tubes 


The illustration shows a gage for testing brick-arch 
tubes. The brick arches of locomotives are supported 
by these tubes, which sometimes wear quite thin, thus 
causing trouble unless discovered in time. 


The gage for detecting the wear is very simple, there 
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GAGING Worn Brick ArcHu PIPEs 








being only two pieces if the bolt and the nut are excluded. 
The large part 
in. radius, and is relieved 7g in. between bearing, or gag- 
The radius, of course, must be one-half of 


A has three points, which are on a 114- 
ing, points. 


lap 8-32 
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the outside diameter of the arch pipes. The upper end 
of this piece is graduated for one-quarter inch by six 
teenths. 

A zero, or full size, mark shows if 
The sliding part is beveled 


the tubes are worn 
any and, if so, how much. 
all around on the face and deeper near the lines at the 
top. 

There are two 34x3-in. lugs on the back side with a 
These guide the slide B. 
There are also the lugs C, which give the gage more bear 


3¢xl4-in. space between them. 


ing surface, but are too far apart to touch the surface that 
wears. 
Jos. K. Lona. 
Renovo, Penn. 
8 
Holder for Slotting Short 
Headless Screws 


In slotting headless screws on a Cleveland automati: 
there is apt to be treuble in holding those which are very 
short in comparison to their diameters from the time they 
are cut off until after they are slotted. The %g-in. head 
less screw, for instance, is only ,°5 in. long. 

The holder illustrated in Fig. 1 was designed to over 
come this trouble. The shank drilled the 


end with a g%s-in. hole, while the front end is drilled for 


S in back 


as the screw to be 


about 34 in. with a hole the same size 
threaded. About 0.005-in. clearance is allowed so that 
the top of the thread will net be bruised. The collar / 


has a tapped hole in which is screwed the pin V, which 
goes through the plunger Y 
and back in the slot in the shank. 
the shank is the holding lever -\, 


W bears against this lever. Th 


and which moves forward 
In the upper part of 
Which has a flat spring 


in the back. The setscrew 


pin & goes through the shank S to hold the lever VV. The 
clamp collar Z Is arranged so that the collar I can be 
made adjustable for the different lengths of screws. This 


clamp collar is necessary when the holder comes to the 
slotting saw to hold the collar J in place. 

A piece of flat spring steel is soldered on the bottom 
of the lever .\, the 


to keep the lever down except when the collar I raises it 


which is also soldered on shank SS 
up to let the screw drop out. 

When the collar is forward, as shown in the upper de 
tail, the setscrew W presses the end of the lever VY up so 
that it will let the screw drop out. As the 


the screw forces the pluns This causes the collar 


holder advan Cs, 
rer back. 


I to be pushed back and, at the same time, allows the set 
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The 
lever Y then gradually comes down over the head of the 
screw, and the moment the head is cut off, the lever holds 


screw in the collar to spring into the 120-deg. slot. 


it securely for the slotting. 
S. KE. Ciar es. 
Mass. 


(rreenfield, 
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Cast-Iron Reducing Elbows 


The illustration, with the accompanying table and for- 
mula, indicates an easy method of finding the proper pro- 
portional radii to be used for a flanged reducing elbow 
giving a uniform taper of metal thickness from large to 
small openings. 


Rad. A= a-(b+c+d+e) 
fad CG rath) 
Rad. C=(F+ —(h+) 
Rad D=G+ke 











/ ' @ 
/ 3S 
£ 
5 
1 
— _ . S a 
SIZE OF OPENING |! 13 15 2 8 14 15 16 18 20:22 24 26 28 30 
CENTER TO FACE is 3= 4.45 5 55 © Gs 7758 BSF 10/11 12/14 M45 15 Ws 18 20 22 23.24.25 
; (ed titateta eaitaas 
FLANGE THICKNESS [6 3 @ & © 46.0.6! eS Be ae teehee le ¢ ecg 
| - £0 1 oOo eee a ret et ata 
BODY METAL THICKNESS eb6ee ee &62 2 2 61886 4 6.8 8. a © '8 eZ & La 6, 
i: 373,3'3'3'3'3'3'3 3'313'3/3/3/3 3 3 7 5 3 bY 
[RADIUS OF FILLET [ig 4 NA UU UO UU: 
[DIAMETER OF FLANGE |4 435 6 83.9 9%} 10 11 IZhIB5 15 16 19 21 2242p 2521.28 32 gens 


carry same center to face dimensions 


Reducing elbows 
6 t t straight size 


as requiar eipOws OT 1arg 
Cast-Iron Repucina ELBows 


the table are A. S. M. E. 
are to be used with formula for any size 


The dimensions given in 
standard and 
of reducing elbow. The different radii, when found, must 
be struck from the two lines passing through the fillets, 
which are given in the table. 

Fw. Pinperp. 

Paterson, N. J. 


* 
A Set of Brazing Clamps 


The 


signed to aid in brazing the mitered joints of a num- 


set of clamps shown in the illustration was de- 


her of brass boxes. The clamps are of simple construc- 


tion and well suited to the purpose. 

















As several sizes of hoxes were to be brazed. the tie-rods 
A 
” 34" o Te < wm lake p Piece 
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DETAIL OF IRON CLAMP a 


A Ser or Brazing CLAMes AND CLAMP DETAILS 


had to be universal. When a small-sized box was soldered. 


a piece of tubing was slipped over the screw and fastened 
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by wing-nuts. This acted as a distance piece and, when 
fastening the clamps, effectively adjusted to ly, in. the 
length to be run up or down on the threaded section of the 
rods. 

The clamps can be made to suit the individual require- 
ments of a job. 

J. GEorGE UZMANN. 

Brooklyn, N. . # 

Collars for Bar-StocK Supports 


Attention is directed to one particular place in the shop 
where the noise can be lessened to a considerable degree. 
The noise is that made by the end of bar stock rattling 
in the holder of the stock support at the end of a turret 
Owing to the inside diameter 
of the holder being always larger than the stock, the noise 


lathe or a screw machine. 


made when the stock is in motion is considerable, especial- 
ly when the direction of the speed is reversed in running 


off a die—then it sounds like a machine-gun in action. 
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COLLARS FOR STOCK SUPPORT 

In the accompanying illustration is shown the stock- 
support holder A usec In- 
stead of this holder, | sugvest a separate collar B, having 





> ordinarily for holding stock. 


a hole a trifle larger than the diameter of the stock and 
screwed on the rod as shown. The noise made by the stock 
The collars can he kept 


in a box or drawer and used as required, 


thus held is s arcely noticeable. 
The diameters 
of the holes should be stamped on them plainly. 
JamMEsS EK. Coo.ey. 
Ilartford, Conn. 


cs 


the 
processes 
the energy in a fall of 
Suppose a fall of 1.79 in 
this rain covered an four miles 
and that it fell from an altitude of 
represented is about 6,300,000 hp.-hr. 
into electrical energy without the usual 
amount to nearly 4,700,000 kw.-hr At 1c 
would $470,000 


amount of 
seldom 


interesting to reflect on 
various natural 
example, 


sometimes 
contained in 
with power. As an 
rain is an interesting 
in 2 hr. Assuming that 
square, or 16 
6000 ft., the 
this converted 
would 
this 


It is 
energy asso- 
ciated 
calculation. 
area 
sq.mi., 
energy 
yyere 
losses, it 
per cost 


kw.-hr., energy 
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AELAUUnNNdnonnTEnUdenenegienereeenererencaeneceeecte 


Wanted a Micrometer 


On page 222 of the AMERICAN MACHINIsT the cues- 
tion was brought up as to how the principle of the spl.ero- 
meter, used in determining the curvature of lenses, could 
be applied in determining the diameter of cylindrical 
‘cylindrometer” 


. 


pieces. In other words, an analysis of a 


is desired, if we may use that expression. 


— ——E 











DIAGRAM SHOWING THE INACCURACY OF THE 


SPHEROMETER 


Theoretically, this can be done easily because it means 
simply finding the diameter when three points on the cir 
cumference are given. 

Let A and B represent fixed points on the gage; then 
the distance AB remains a constant and known quantity 
for the particular gage. Point C is movable and its dis- 
tance from AB varies with the curvature of the cylinder. 


Let 


EB=>:R;ED= U;CD=S; BD 2 
Then 
— 1\2 
R—8-U=\H—-(5) 
Also 
73 
(R — 8)? = Rk? 
R ] et 
27—2 us S? = ?? - 
+ 4 
2RS = : + §2 
T'2 
= S 
2R ast’ 
Therefore 
Diameter = i 7 +S 


By substituting for 7 and XN, the diameter can be com- 
puted. 

Now the value of 7 represents the fixed distance AB, 
and while it can be measured, it is evident that unless the 
points are extremely sharp, the points of tangency and 
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Discussion of Previous Question 
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the resulting distance AB will vary with the diameter 
of the cylinder measured. Further variations will occur 
due to the unavoidable wear to which such fine points are 
subjected, espe ially if the attempt is made, as suggested 
in the above article, to use the gage while the work is in 
motion. 

Again, the personal error in measuring the small dis 
tance S will be proportionately many times greater than 
if the diameter of the work was measured directly with 
a pair of micrometers. 

Therefore, such a method of measurement would not 
appear to be practical for accurate work. 

M. STERN. 


Toledo, Ohio. 


In regard to the article on page 222 by F. P. Terry, a 
little research into the suggested form, modeled from a 
spherometer, might be of interest to Mr. Terry, as well as 
to other readers. This form of a gage determines the diam- 
eter of a curved surface through variations in the value //, 


: Ty 





M4 
k 


i. 


is 
? 
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ACTION OF THE SPHEROMETER 
which value must be measured accurately to afford such 
a determination. 

As a practical example, should a lathe hand be working 
a shaft to a 10-in. diameter from material 10.02 in. in 
diameter, the increase of the value // to be observed in 
such an instrument would be 0.00005 in. Such a condi 
tion prompts me to ask Mr. Terry if he could accurately 
read an instrument which must measure this and smaller 
variations on the surface of a revolving steel shaft, giving 
due consideration to the vibrations of the lathe and the 
irregularities in the composition ol steel ? 

K. E. Green. 

Schenectady, N. Y. 


"% 


A Curious Old Scale 


] too have one of the curious old ivory rules shown by 


F. G. 


same W ay. 


Higbee on page 338, and came by it in much the 
I shall be much interested in the replies to 
his query, as I have also asked a large number of me 
chanics and engineers. The only explanation I could get 
is that it was used prior to the introduction of our well 
known slide rule and for a similar purpose, but I could 
not find out the principle of its operation. 

WINFIELD W. BLAKEMAN, 


Cambridge, Mass. 
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Bench-Lathe Work 

much bench-lathe 
H. Fish, page 465, and entirely agree with 
the watch works, the bench lathe 


| was interested in the article on 
work by E, 
him that, outside of 
is by no means utilized as advantageously as it might 
be. 

I would like to call attention to one phase of bench- 
lathe work extensively used in watch-factory machine 
shops which was not touched upon by Mr. Fish. This 
is known as brass-chuck work. It consists merely of 
thickness and of 


a plate of brass of perhaps 5g in. in 
diameter needed, soldered to a wire-chuck blank, 


any 
as shown in Fig. 1. Generally, there are several of 
these of various thicknesses and diameters with each 


lathe. These are used in the second and third operation 
work, an example of which is shown in the steel piece, 
Fig. 2. 

In this piece, the part A first 
engine lathe by setting over the stock in an indepe ndent- 


was roughed out in an 


Brass Plate 

~A 

Chuck Blank 
x 


TN | i ls 


| 








Work. 


Fie. 1. Bencn-LAtui Fa. 2. 


jawed chuck. The piece was then transferred to the 
bench lathe, where the part 4 


the 


was held in a wire chuck 
surface B Then the hole (@ 
bored and faced. The brass chuck was next used, and 
the stud S, Fig. 1, turned to fit the hole C. The steel 
plece Was then mounted on this stud and soldered to 
the plate around the edge. The part A was next finish- 
turned; the surface ), faced, and the KE, drilled. 
An index plate was then adjusted to the draw-in spindle ; 
a pawl, or index finger, to the headstock, and 
the flats F milled, the milling attachment 
in the slide rest. The holes G were drilled centrally nd 
in correct relation with the hole # by 
rest and milling attachment to the proper position. 


and was faced. was 


hole 


attached 
being used 
moving the slide 
The brass chvck is also used frequently as a special 
collet, or chuck, in case 2 diameter is turned for which 
there is on hand 
other work true with that diameter. 
and quickly turned to the diameter to fit the piece and 
is held either by a small clamp or by solder. 

Cras. F. Rogers. 


and it is desirable to do 


The chuck is easily 


no chuck 


Springfield, Mass. 


Safety-First in Operating Levers 


In his contribution on “Safety-First in Operating 


Levers,” page 332.. ¥. kK. Potter exposes a defect in the 
design of not only special machinery but also special 
tools, fixtures, etc., and standard machinery of many 
kinds, 

Mr. Potter is right in his assertion that a push lever 
is quicker than a pull lever. A notable illustration of 
this fact is presented in the Gordon job-printing press 
in which the “throw-off” lever, the purpose of which is 
oO prevent an impression on the blanket in case of a 
misfeed, is a push lever owing to the fact that it makes 
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only one movement, instead of two, necessary on the 
feeder’s part. 

This idea carried a step further in the design of special 
machines, fixtures, etc., leads to a 
the importance of so designing a lever that it moves 
in the direction of the driven member. For instance, 
if it is desired to move a table or a platen to the right, the 
lever should rotate in a clockwise direction, or swing to 
the rivzht., the 
left is desired. This is a point which is too often over- 
looked, ESPE( ially in the design of fixtures. 

W. R. Humevsaven. 


consideration of 


and vice-versa in case a movement to 


New York, N. Y. 
® 
A Lining Pencil 
“railroad” pencil 
The ac- 
companying illustration shows such an instrument made 
from an old bow pencil by replacing the steel point with a 


On page 208 is an article describing a 
made by gluing together two hexagonal pencils. 


piece of lead. This arrangement permits of a great range 


of spaces between the lines, and also makes sharpening and 





— 


A LINING 


PENCIL 


keeping the points the same length an casy matter, which 
is almost impossible with two pencils fastened together. 
This simple little tool can be used in a great number of 
places, especially in ruling guide lines for lettering on 
tracings. 

Artitur TA. 


Springfield, Ill. 


Welding Flux Wanted 

! am interested in securing a flux for welding high- 
speed-steel cutting edges onto low-grade steel shanks for 
planer and lathe tools, 1 understand that this is being 
done with about 80 per cent. successful welds, but have 
heen unable to find any further information regarding 
the flux or its makers. 

WiInFIeLD W. BLAKEMAN. 
Cambridge, Mass. 
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Work of the Canadian Shell 
Committee 


By Joun H. Van DEVENTER 





SYNOPSIS—Two hundred Canadian machine 
shops are at work producing munitions of war. 
They are thorough ly organized into a great manu- 
facturing unit in which each plant produces its spe- 
cialty and depends upon other plants in the same 
way that one department does on another in a large 
factory. To avoid endless confusion, the various 
plants must be tied together so that their efforts 
will be directed most effectively toward the com- 
mon end. This is the work of the shell committee, 
which controls the expenditure of $70,000,000. 





The oftice of the Canadian Shell Committee is a busy 
place in these days. The space in front of the office 
railing in the ante-room reminds one of a crowded court 
room during general sessions, except for the mixture of 
cigar smoke and shoulder straps. The civilian element 
is well represented, however, in the persons of shop ex- 
ecutives who are making, or who wish to make, war 
material, 

How THE SHELL CoMMITTEE CAME INTO EXISTENCE 


At the outbreak of the war, it became evident that one 


Co.: George W. Watts, of the 
Electric Co.; EK. Carnegie, of the 
Co.: Brigadier-General T. 
Ordnance; Lieutenant-Colonel C. 
Institute of Arms and Am 
D. Lafferty, superin 


the Nova Steel 
Canadian 
Electric 
master 
Greville Harston, Canadian 
munition; Lieutenant-Colonel F. 
tendent of the Dominion Arsenal, and J. W. Borden, chiet 
accountant of the Militia Department. Its technical 
David who formerly was 
chief engineer of Hadfields, 
manufacturing plant in Great Britain. 

The Committee was organized on Sept. 2, 1914, and by 
the middle of the month following, the first 
finished. They came from the shops of John Bertram 
Ltd., at Dundas, Ont. Mr. Carnegie took them with 
him to England to see if they would pass inspection. 
Since then there has been a steady stream of them finding 


Scotia 
General 
Metals 
general of 


Benson, 


ordnance advisor is Carnegie, 


England, the largest shell 


shells were 


Sons, 


its way across the ocean. 

We have looked upon the United States as being the 
home of the excessively large industrial undertaking and 
the place where great schemes are carried out so rapidly 
But when it 
comes to a general average of number of plants, number 


that the process resembles slight-of-hand. 


of employees, geographical location and shortness of time 



































of the most serious problems to solve was that of an available for organization, we must take our hats off to 
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Fig. 1. Form Usep to Recorp Parts SHIPPED TO AN ASSEMBLING Suop anp Accreptep CoMPLETE SHELLS. 


The complete form (17x31 i 


adequate supply of ammunition to continue war on such 
an unparalleled scale. The Canadian Minister of Militia, 
Major-General Hughes, called a meeting of prominent 
Canadian manufacturers, at which government ordnance 
experts explained the construction of the various shells 
that it was proposed to make. The question, Can it be 
done in Canada? which had been asked rather doubtfully 
by English officials, was answered in the affirmative by 
the assembled manufacturers. 

Upon this decision, the shell committee was immediately 
appointed by the Minister of Militia, as a neucleus about 
which to activities, It consists of Colonel 
Bertram,¢ chairman; Lieutenant-Colonel T. Cantley, of 


arrange 


*An interview with its active head, Colonel Bertram 


+By the time that this article goes to press it will be 
very likely that the official announcement will have been 
published, gazetting Colonel Bertram as General He has 


been referred to under the former title in this article because 
his friends in the machine-tool industry will be more fa- 
miliar with it and because, at this writing, the official an- 
nouncement has not been made. 


n.) provides for all parts 


our Canadian neighbors and admit that they hold the 
record. , 

The thing has been done so quietly that but few have 
the least idea of its magnitude. Picture to yourself a 
combination of 200 shops, distributed from Nova Scotia 
to Vancouver; 40,000 employees and 
working capital of $70,000,000. 


executives, and a 
Imagine, if you can, 
these shops divided as to activities so that certain ones 
produce certain component parts in the proper quantities 
to feed those plants which have been assigned the finishing 
operations. Try to imagine the detail and energy neces 
sary simply to control the handling of material between 
these various plants. Imagine the task of inspecting the 
product of each feeder shop before it is passed along to 

ne the task of 
cording all the individual plant earnings and operations, 
And then, 


try to think of all this being 


the next one. Imagine accounting and re 


and of auditing them for payment. if vou 


have any imagination left, 
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put in working shape, and organized within the space of 


six months! 
PEoPLE WHo THRIVE oN Harp Work 


The Colonel sat behind a desk surrounded by evidences 
of activity. Shell samples in all stages of completion 
decorated the room. Brass cartridge cases and timing 
fuses were in evidence. Even the desk lighting fixtures 
were made of discarded shells—good ones being in too 
great demand for other purposes. The well-blackened 
merschaum pipe that occupied a corner of the desk pre- 
sented a strong contrast to all of these warlike implements. 
One might have expected to see signs of strain due to these 
strenuous demands and long hours of work, but none were 
in evidence. I expect that the pipe has “done its bit” to 
help in this respect, and if so, it deserves a place in 
Canadian history. 

“Tt is all due to the remarkable spirit codperation,” 
said Col. Bertram modestly, in reply to my inquiry of 
how such results had been possible. “Plant managers 
who had been in the habit of getting to the office at 10 in 
the morning are out in the shop in their shirt sleeves 
at seven. They are working harder than they ever have 
before in their lives.” 


SHELL COMMITTEE 


COMPONENT PART 


amor Ps awove 2 = 





+ 
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How THE COMMITTEE ATTACKED THE SHELL PROBLEM 


“In attacking this problem,” said the Colonel, “we 
took one shell at a time and divided it into its component 
parts. There were ten of these in the case of the 18-lb. 
shrapnel. We had to make sure of a supply of forgings, 
disks, powder cups, powder tubes, lead balls, fuse sockets, 
fuse plugs, grub-screws, rosin and wooden shipping cases 
before we could arrange for the final operations of finish- 
ing, filling and assembling. Then too, we had to arrange 
for the inspection of all of these 
task quite aside from the government inspection, which 
has to do only with the finished shell. We employ over 
200 inspectors at this work, and they are all directed and 
managed from this office.” 

I ventured that in subletting these various parts to 
different shops, it must have been difficult to arrive at an 





equitable price schedule. 

“That was done very simply,” replied the Colonel with 

laugh. We had no time to make involved and lengthy 
estimates, so we advertised for bids on the various parts. 
When they were all in, we took all of the bids on a certain 
part, added them up and struck an average. We let 
the manufacturers do the estimating, and the result 
has been quite satisfactory.” 
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Fic. 2. Form Usep ro Recorp THE STATE OF SHIPMENTs OF Eacunt ComMPONENT Part on Vartous ConTRACTS 


we 


“This spirit and the necessities of the case have result- 
ed in some rather remarkable work,” continued the 
Colonel. “Machines are being used for purposes of which 
their designers and builders never dreamed. Just examine 
this 3.3 in. cartridge case.” 

I looked at a very perfect specimen of deep-drawing 
and heading. 

‘That work was done on bulldozers and frog planers. 
It was difficult to get deliveries on cartridge-case ma- 
chinery. And it was quite necessary to get some of these 
coming along before proper machinery could be delivered 
and installed. So we turned to the railroad shops. 
Through a happy thought we tried drawing the cases on 
bulldozers. It worked to perfection, and the brass shells 
made by this process came out within a thickness limit 
of 0.001 in., well within the requirements inasmuch the 
customary allowance is 0.004.* 

Through all of my visits to Canadian shops, I have 
been impressed with the fact that improvised equipment 
with brains and energy behind it can be made to accom- 
plish remarkable results. The production of excellent cart- 
ridge cases on such unlikely machines is an additional 
proof that we do not begin to know the limits of our com- 
mon mechanical equipment. 


*This work will be describe:t in a forthcoming series en- 
titled “The Angus Shops in War Time.” 


As a matter of fact, where a large number of in- 
dependent shops are involved, this is as accurate a way as 
could be imagined to arrive at a fair price. Some shops, 
of course, are making more profit than others, but, as Col. 
Bertram expressed it, “The different shops are jealous 
only of one another’s output—not earnings.” 

A walk through the main oflice of the committee head- 
quarters, to inspect the routine of activities in detail re- 
vealed a system of records worthy of note for simplicity 
and effectiveness. The tracing of orders and recording of 
partial shipments are cared for on two sheets designed for 
the purpose. The first, shown in Fig. 1, records shipments 
of component parts made to an assembling plant. It 
indicates not only the supply of parts, but also the output 
of accepted shells, space being provided for this at the 
right-hand side. By showing both of these incoming and 
outgoing quantities, it also indicates at once any shortage 
of component parts or their undue piling up, should this 
occur. Entries are made upon this sheet from the ship- 
ping bills of the delivering shops, subject, of course, to 
check for both quantity and quality by the committee’s 
inspectors. 

The second sheet is intended to record the state of 
orders of individual component parts and has nothing to 
do with the assembling shops. It is from this record sheet 
that invoices are passed for payment. 
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Shortages are cared for very simply. To avoid confusion 
in the records, and changes in contracts and billing, all 
shortages are made up so that the exact number specified 
is eventually delivered on each order. For example, on 
an order for 5000 grub-screws, where 32 of them were 
short, the missing 32 were sent along by parcel post. 

The Colonel had one big advantage to start with, due 
to his long experience at machine-tool building and his 
acquaintance with the shops of Canada. As most of you 
know, he is president of John Bertram Sons, Ltd. 

I remarked that his plant must be overwhelmed with 
orders for machine tools, thinking of the demand for 
these that we have felt in our own country. “We haven't 
time to make machine tools, we are too busy turning out 
shells,” was the reply. Evidently patriotism begins at 
home in this case. 

“There is one big thing that I want to impress upon 
“It is so big that I don’t believe 


As 


you travel about from shop to shop, you will notice how 


you,” he said earnestly. 
that anyone of us as yet fully grasps what it means. 


quickly the best methods from one plant are adopted in 
another. The result of this raising of the 
average all along the line until the whole process of shell- 
making in the majority of shops today may be said to 
It is due to the 

to the absolute 


has been a 


consist of a combination of ‘best ways.’ 
cooperation that is manifested everywhere 
lack of petty jealousy and to the freedom with which 
ideas are interchanged.” 

There is a big truth here for us to take home and think 
over. Patriotism, of course, is the underlying cause of 
the result. The intermediate and more direct cause, how- 
ever, is the breaking down of secretiveness and the free 
exchange of ideas. The result has been so remarkable in 
the manufacture of ammunition that I am sure Canada 
will apply it to its peaceful industries after the war has 
ended. If she does, it will not be long before her material 
losses are offset by a higher industrial efficiency. 

But at what a cost! Those of us who have seen the 
khaki-clad flower of Canadian with blankets 
and boots slung over shoulders, gently freeing them- 
those of 


manhood, 


selves from the farewell embraces of little arms; 
us who have seen the look in the eyes of the women who 
must stay behind and wait; those of us who have seen 
these things have had a vision of the real price that must 
be paid and can but wish our sister country all the 
material compensation possible, knowing that, at the 
best, it will be sadly insufficient in the present generation. 
- 


Crowning Pulleys 


Many shops have more or less elaborate cam devices for 
crowning pulleys, but one of the simplest methods is that 
illustrated. This is in use in the shop of Conway & Co., 
Cincinnati, Ohio. 

The pulley to be crowned is first bored and then placed 
on an expanding mandrel in a turret lathe, as at A. A 
piece of rod B with a hook on each end is placed with one 
hook over the crossfeed handle and the other over the 
The tool C is set central with the pulley 


The 


capstan sleeve. 
face, and the crossfeed crank, in a vertical position. 
turret slide is then locked to the bed. 

There are two ways to turn the puney—the carriage 
may be run to the left and the cut started at that edge, 
feeding to the right until the center is reached, loosening 
the tool and turning the crank with the handle down, 


~— 
-? 
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resetting the tool and finishing the cut toward the right, 
or the cut may be started in the middle of the rim, turning 
one-half and then, starting with the center, finishing the 
other half. In either case the tool must be reset and the 
position of the crossfeed handle turned end for end in 
order to get the form of crown wanted. 











PULLEYS 


CROWNING 


the amount of 


( rossfeed 


With a 


crown would be small, but with a coarse serew, the crown 


fine-threaded screw, 


is sufficient for all ordinary and a nice, smooth 


cut 


purposes, 
is obtained. 
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Type-Casting and Type-Setting 
Machines 


A machine that attracted wide attention at the Centen 
nial Exposition was the Bruce type caster, exhibited by 
the MacKellar Type Foundry, which was quite an inno- 
vation in this field. This cast the type very rapidly for 
that time and could be operated by a boy; but the type 
afterward had to be trimmed. The speed of the machine 
was about 100 type of average size per minute. 
wide 


Type-setting machines underwent experiments, 


and much money was lost in this way. Perseverance, how 
ever, developed the combined type-setting and type-casting 
machine, as the linotype and the monotype. The develop 
ment is shown graphically on the page following. 

The linotype sets type matrices in their proper order by 
means of a keyboard resembling a typewriter and casts the 
whole “line-of-type” in a single piece, or slug, hence the 
The monotype consists of two units—the keyboard 
The first perforates a paper ribbon by 
This rib 


bon then goes to the caster and controls the passage of 


name, 
and the caster. 


means of punches controlled by the keyboard. 


compressed air to the mechanism which determines the 
letter to be cast. 
the desired words and are automatically 

When the line is complete it is 
the 


The letters are cast in proper sequence 
to torm vet om 
their proper position. 
moved forward and next line begins to form be 
hind it. 

As with any kind of work, the speed varies widely, de 
pending on the capacity of the operator, the kind of work 
and other conditions. These 


fully interesting mechanism and represent in many ways 


machines involve wonder 
one of the highest types of manufactured products so far 


develope d. 
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Demands of War on Industry 


A few facts are being set before us, which give a hint 
of the tremendous demand that war makes upon the pro- 
ducing capacity of a nation. 

A French engineer reports that he has seen carload 
after carload of rifles going back from the fighting front 
in France for repairs, and has said that it is estimated 
that every soldier actively engaged will require ten rifles 
a year. Of course, many of those returned are repaired 
and sent back into service. 
of some of our state militia show a loss of 10 per cent. of 
the rifles issued during a 10 or 12 days’ encampment. If 
the loss is as great as this in a few days of training, what 
must it be in weeks of active fighting ? 

The article in the issue of last week, page 703, shows 
that a factory capable of producing 100,000 rifle cart- 
ridges a day is required to supply a single regiment of 
1000 men with the service number of 100 cartridges each. 
In action, all these might be used in aimed shots in 20 


Records from the maneuvers 


minutes. 

Turning to shells for the larger guns, it is said that the 
French fired one hundred and fifty thousand 75-mm. shells 
in the battle of the Marne. Their 75-mm. guns can shoot 
16 shells per minute, and there are guns which have rec- 
ords of having shot 2000 shells in a single day. At the 
first of this year, the French government was just com- 
pleting its equipment to produce 200,000 explosive shells 
per day. A plant now under construction in Paris is to 
have a capacity of fifteen thousand 75-mm. shrapnel shells 
per day. At the rate mentioned, eight of the French 75- 
mm. guns could fire all the shells produced by a factory 
employing say 4000 to 5000 men. 

These figures apply solely to ammunition and do not 
hint at the enormous supplies of other materials that an 
army needs. 

When measured in labor hours, these figures are as- 
tounding and beyond our mental realization. But they 
do give us a hint as to the tremendous strain upon the 
manufacturing equipment of the countries now producing 
war material. They also show the sound sense behind the 
action of the last United States Congress authorizing the 
development by the War Department of a corps of civilian 
engineers, a part of whose duties will be the production of 
ammunition and war material, if this country ever faces 
war. 

& 
Machine Design from Another 
Angle 


Machine design as it is taught in schools deals almost 
entirely with the strength of the parts and the kine- 
matics of their operation. Only within recent years has 
the designer come to see that the mere designing of a 
machine so that it will give the service required is not 
enough. The machine must sell. It must consequently 
be made so that it will appeal to the eye through its 
proportions and so that it can be built at the least pos- 
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Gireat effort has been put into making things 
cheaply in the shop that need never have been made 
at all, if the draftsman had not been exhausted by the 
time he had made something that would run. 

Designing for the shop is a new art. In most shops 
it has just reached the stage where it is done only on the 


sible cost. 


insistence of the shop superintendent or foreman, and 
then only where the shop men are keenly alive to the 
necessity of making a good showing on the cost a 
counts. If a saving in labor cost can be had by re 
drawing a 9x12-in. sheet as against the building of a 
jig that costs $50, and the results are equally good, there 
is little room for doubt as to which to do. Another 
change in the design of the machine as a whole may throw 
both the drawing and the jig into the discard. 

There are two dangers which must always be guarded 
against once designing for the shop is begun. One is 
the danger that the appearance of the machine may be 
injured, If it is apparently cheapened, then it will be 
harder to sell and the men who make it will not be keyed 
up to the point where their best work will be done. If 
the machine is such that its parts are all made to limit 
gages and without fitting, then this objec- 
tion no longer exists—but that is a condition which is 
a long way off in the vast majority of shops. If the in- 
dividual workman is depended on for nicety of fits and 
finish, there is danger that, unless appearances are kept 
up, he will follow suit and lower his own standards. 

The other danger is that the lasting qualities or the 
certainty of adjustments or some of the qualities which 
A great 
deal of machine design is based on experience which has 
It is something like house-fram- 


assembled 


appear only with the lapse of time may suffer. 


never been classified. 
ing. Our grandfathers built their houses with the idea 
that we would now be passing them along to the next 
generation. They built them to stand _ indefinitely, 
which they do. When we build, we look up the strength 
of timber in a handbook, laugh at the old people’s an- 
cient ideas and proceed to use timbers only a fraction 
of the size which they thought desirable. The result is 
that after a few years’ exposure to rain and sun, we find 
the timbers warping and twisting, not because they are 
overloaded, but because there is too little substance un- 
the surface effects. It is the 
that a 
amply strong, and so we use it without stopping to think 


der the surface to resist 
same with machine design. We know part is 
that rigidity in its place and elasticity in it are more 
important than the mere question of whether or not it 
will hold together. 


Research in Machine-Shop 
Problems 


Reiteration is an editorial virtue, and a justifiable 
subject to bring up for reiteration is the need of re- 


After all has 


fundamental 


search in machine-shop problems. been 
admitted, we little about the 


laws that govern machine-shop practi 


know very 
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Success in handling materials, mechanical motions and 
natural forces comes only through complete subservience 
to the governing natural laws. No one can stand be- 
side a waterfall and order it to supply power; but an 
engineer can tap the water above the falls, take it to a 
power house, pass it through turbines, and from the con- 
nected generator take electric current to drive machinery 
in many mills. He does this only by following to every 
last detail the natural laws that govern the flow and 
action of water and the generation and transmission of 
electric current. 
Cut-and-try methods, 
here and there, aid us in partially adapting ourselves 
valuable results. 


the finding and noting of facts 
to natural laws and gain for us some 
But the deeper the knowledge, the greater the possible 
If we fully understood the nature and _ treat- 
under- 


results. 
ment of materials of machine construction; if we 
stood the basic laws that govern the cutting of metal: 
if we understood the principles of mechanical motion, 
we could design and build machinery the equal of which 
has never been seen. A knowledge of the action of 
chip formation and cutting tools might show a possi- 
bility of revolutionary changes in machine-shop practice. 

That there have revolutionary changes 
within the years of this Twentieth Century, a moment’s 


Since the 1900 high-speed 


been such 


reflection will show. 
steel has very largely superseded carbon steel in cutting 


away 


vear 
tools, manufacturing grinding has largely done 
with soda-water finish and emery-stick polish, the flame 
welding has superseded much riveting. 

But no one will attempt to say that a limit has been 
reached in any one of these directions. Clearly such 
ix not the case. 

One direction in which progress has been made during 
the last year is that of higher cutting speeds. We come 
across many isolated facts that seem to show that metal 
can be cut much faster than we ordinarily believe. If 
we but knew the fundamental that govern this 
cutting of metal, we might at once see a practical step 
to take to increase cutting speeds to a degree now in- 


laws 


dicated by chance trials and isolated experiments. 
Lest anyone should think that there is nothing spe- 
invite him to consider these 
What 
is the action of a 
Hlow can we deter- 


cifie to do in this field, we 
questions: What makes a chip heat? 
tion of a metal-cutting tool ? What 
cutting lubricant or cutting coolant ? 

mine the cutting qualities of a given material without 
cutting? What law is behind the often-repeated saying 
that you must run dissimilar metals together in a bear- 
How can we measure to 0.0001 in. 


is the ac- 


ing and its journal ? 
with the same certainty and quickness that we now 
measure to 0.001 inch? 


3 


Organization versus System 


Back in the old days before the “factory system” was 
heard of, a manufacturing business consisted of a few 
journeymen, a couple of apprentices aad a master me- 
chanic. The master mechanic was the incarnation of the 
stockholders, the directorate, the executive board, and all 
the executives ; he was the entrepreneur; he was the whole 
He conceived all the ideas and put them through 
himself. He bought and sold; he hired and fired; he 
knew what had been done, what was doing and what was 
If he was a high-grade man, he got high-grade 


works. 


vet to do. 
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results, made money and was a success. If he was low- 
grade, he lost money and went to jail—or if a little luckier 
than that, he went to work for a more successful master. 

Benjamin Franklin’s celebrated dictum certainly applies 
in these days just as it did then, but then its application 
was a bit plainer to see. The boss wanted a thing done, 
and he saw to it that it was done; he stood right over it, 
perhaps taking a hand himself; he personally camped on 
the job. For various reasons times have changed, and 
much as one may want to follow literally that sage dictum, 
it is not practicable to do so in all things. Hence, per- 
haps, few things are done properly—it seems so, some 
times, to hear the boss tell about it. But the nearer the 
approach to one-man efficiency, the better it is for the 
business. 

The ideal organization would be such that the members 
of the executive group would collectively think and act 
as one man; would individually pick up information and 
conceive for their own then them 
along to help the others in the performance of their re- 
There would be no delays, no back- 


ideas uses, and pass 
spective functions. 
lash, no lost motion. 
The “organization” is a network of intangible ties that 
holds the executives together, defining their functions, 
responsibilities, authorities and requirements for codpera- 
“Svstem” may be defined as the physical expression 
The system is the 
may, 


tion. 
of the workings of the organization. 
tool of the managers. Of itself, it is useless; it 
indeed, be a perfectly definite, well-ordered system, but it 
will not run the business. The men run it; by their 
organization is determined the way they will run it 
the system is merely the evidence of the workings of their 
minds. 

Quite commonly the latter is mistaken for the former, 
just as people frequently fail to discriminate between 
cause and effect. A systematizer will introduce forms and 
procedures, and think he has done a fine job. The factory 
finds that “the system won’t work,” and presently “throws 
it all out.” A foreman in a plant that had gone through 
this evele says, “they had every man in the place running 
around with a pencil over his ear, and we didn’t get the 
work done.” Of course not. 

The factory which puts in a “system” builds a house 
The forms and procedure are there, but the 
They do not follow 
Get 


on sand. 
people are thinking in the old way. 
the system; organization must be developed first. 
the people to think along the new lines, to appreciate 
their new respons bilities and functions; then provide a 
system by which they can record and communicate their 
ideas and wishes and doings. They will use it then, be- 
cause it is natural and because it is easy. 

# 

So much has been said about the inactivity and inefli- 
ciency of American consuls, that we feel as if something 
had hit us when we read this British comment in The 
Electrical Review: “We cannot approve all the methods 
adopted by American consuls in their work, but we can 
at least give them credit for their energy.” This has been 
the werk of American consuls in France 
whereby they are trying to promote the sale of American 
American manufacturers and the 
goods that they are prepared to furnish are being posted in 
the American consulates throughout France and dis- 
tributed to the importing firms and other possible buyers. 


occasioned by 


machinery. Lists of 


“Let the good work go on.” 
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Reverse Gear 


The illustration shows a reverse gear developed by the 
Carlyle Johnson Machine Co., Manchester, Conn. This 
gear is applicable to all classes of machinery where a 
reversal of the spindle is desirable, as, for instance, the 
application of forward, neutral and reverse movements 
for tapping. It ean be applied to eXIsting designs to form 
a part of the driving mechanism. 

The mechanism consists of a nest of spur gears within 
which are 


a clutch body, or gear cage, on each end of 


mounted clutch members of the Johnson type. The gears 
run on four hardened shafts, supported at each end in an 


end of the gear cage. 

















REVERSE GEAR 


The gearing and shafting are small in diameter to keep 
compact, but are made of alloy steel, 


They thus have the strength 


the construction 
heat-treated and hardened. 
of a cast-iron or machine-steel gear of considerably larger 
size. 

The expanding friction rings, one on each end of the 
gear cage, with a set of toggle levers in each, diametrically 
placed, are used to accomplish the desired expansion. 
Friction cups surround the expansion rings. 

Spaced midway on the clutch body is the shipper sleeve, 
with two hardened curve-shaped wedges riveted in it. 
These wedges force the levers apart, thus expanding the 
rings, bringing their outer surfaces into frictional contact 
with the inner surface of the friction cups. 

The leverage is so compounded that it requires but 
little pressure to operate the clutches. The adjustment is 
simple, as orie screw, which moves two taper blocks set 
into the base of the toggle levers, adjusts the contact of 
each ring and cup to any tension. This screw is easily 
reached by a screwdriver through a hole in the friction cup 
and reverse-gear cover. 

The hub of the friction cup on the left is clamped on 
its outside diameter within the cases and contains a com- 
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bined radial and double-thrust ball bearing, through 


which the shaft runs. The hub of the other friction eun is 
a radial ball bearing, 


free to revolve in the casing, within 


while the transmission shaft extends through it and is 
keved therein. 
In the top half of the casing is located the shipper fork, 


which operates backward and forward to throw the ship 


per sleeve to its forward, reverse or neutral position. 


Intermal Guide for Pipe- 
Threading Tools 


ww 


SHOW Is Gesivie to take the lace 


The in ternal rule 


of the Various forms OF exter! al, Ol] i. ould s com 


monly used in guiding the dies in pipe stocks when « 


threads. 


ting straight 


























INTERNAL GuIDE ror Pirre-Tureapine Toors 


from its effectiveness as a guide for the dies in 


Aside 
cutting the 


first threads, it serves the purpose of reaming 


the burrs from the inside of the pipe as it enters, thus 
performing two functions In one operation. This form 
of reaming guide, working inside the pipe, permits 


threading on a much shorter projection than is ordinar 
ily convenient with the various forms of bushing guides 
commonly used for the purpose, 

The method of applying the guides to pipe stocks is 
product of the Green 


also shown. This guide is a late 


field Tap & Die Corporation, Greenfield, Mass, 


Boring and Grinding Ate 


tachment 
The boring and grinding attachment illustrated was 
designed for mstallation on lathes or millers. It is espe- 
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cially adapted for reboring and grinding scored and worn 
It has a 
range for grinding holes from 21% in. diameter up and 


automobile cylinders, or work of a like nature. 


11 in. deep. 
There is a 2-in. eccentric micrometer range of adjust- 
ment. A 23¢- and 314-in. wheel will grind any diameter 


from 21% to 514 in., and larger diameters take a corre- 


spondingly larger wheel. The spindle runs on double row 
annular ball bearings, protected from grit and loss of 
lubricant. The drive shaft ball bearings. 
Where practical the countershaft is mounted on the over- 
arm of the miller. When mounted in this way, the coun- 
tershaft has an adjustment for the proper belt tension. 
The whole attachment can be set or removed in 10 min- 
On a lathe installation the countershaft is fastened 


also runs in 


utes. 
overhead. 

A boring head to go on in place of the emery wheel is 
supplied with the attachment for use when cylinders are 
badly scored and it is necessary to remove 3/5 to +5 of 
metal. 
can be made in from one to two minutes without changing 


The change from boring to grinding, or vice versa, 


setting or adjustment. 
The attachment is a recent development of the Woods 
Engineering Co., Alliance, Ohio. 
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Six-Spindle Automatic Screw 
Machine 


The six-spindle automatic serew machine shown rep- 
resents the latest product of the New Britain Machine 
Co., New Britain, Conn., and is designed for either belt 
or motor drive. 

The base, forming the chip pan and oil reservoir, 
extends to the floor, which, with the heavy weight of 
the machine, tends to prevent vibration. Six spindles 
make it possible to perform a large number of distinct 
On work requiring less than the number of 
operations of which the machine is capable, production can 
the operations. 
The spindles are of large diameter, hammer-forged from 


operations. 


be increased by  sub-dividing longer 
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time of indexing and as gradually checks its motion 
without shock. Final accuracy in indexing is by means 
of an extra-wide rectangular latch entering notches in 
the circumference of the spindle cylinder. The tool 
slide is of rigid construction and so designed that the 
thrust of the work is evenly balanced. The ways are of 
such length that there is no overhang. The tool-slide 
cam is laminated similar to a leaf spring. This con- 
struction permits adjustment of one cam to all length 
of work within the capacity of the machine. 

The right-hand direction of the spindle rotation per- 
mits the use of standard tools. The camshaft is driven 
through an internal gear on the inner circumference of 
the feed-cam drum. All drives are through machine- 
cut gears, eliminating chains, worms and bevels. Hand- 
control levers on each side within easy reach of the 
operator enable power feed to be instantly stopped or 
started. A hand-feed crank for testing all feed move- 
ments and tool positions is also provided. 

The oil-distributing system is designed to reduce ex- 
terior piping. This is accomplished by conveying the 
oil through the underside of the tool-slide into a chamber 
at the center surrounding the driving-shaft bushing, 
from which it is tapped off at the circumference through 
short tubes to the individual tools. That portion of 
the bed directly beneath the work has a 45-deg. slant 
toward the back of the machine, so that chips and work 
as cut off are carried to the side. The chip pan is widest 
on this side and slopes toward the rear end, where there 
is an oil well with a strainer, from which oil is distrib- 
uted to the work. This construction permits the oil to 
drain off before chips are removed and makes it possible 
to rake out the chip pan endwise without stopping the 
machine or removing the splash apron. 


iS 
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Ratchet Wrench and Drill 


A wrench and drill combination, capable of handling 
round or square taper-shank tools ranging from 1 to 
*, in. in diameter, is a recent product of the Chicago 





chrome-nickel steel, heat-treated, hard- 
They have bronze 
and 


ened and ground. 
bearings ground straight 
taper outside, with provision for tak- 


inside 


ing up wear. 

Ball-thrust collars, are provided to 
reduce materially the power required 
to drive the spindles. Change gears give 
A separate 
system of gears provides changes in 
feed by varying the the 
camshaft. The spindle cylinder, which 
is heavy in design, is always indexed 
The threading 
spindle is driven independently of the 


six rates of spindle speeds. 


speed of 


at constant speed, 
others and its speed can be varied by 
means of change gears to suit the re- 
The threading 
ism operates independently of the tool 


quirements. mechan- 














The die is run on and off while 
the box tools are in operation. Left- 
hand threads are cut by inserting an extra gear in the 


slide. 


train which drives the threading spindle. 
The indexing mechanism, patterned after the Geneva 
motion, gradually accelerates the heavy cylinder at the 


SIX-SPINDLE 





AUTOMATIC ScREW MACHINE 


Manufacturing and Distributing Co., Chicago, Ill. It is 
intended for use in connection with a drill post. The 


socket fitting in the wrench is threaded on one end to 


provide for feeding the drill into the work. 
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Motor-Driven Tool Grinder 


The motor installed in the grinder shown is of the in- 
closed type and designed to be dustproof. The bearings 
used throughout are of the self-aligning ball type, 
mounted in oil cavities. The shaft is of high-carbon steel 
with a smallest diameter in the wheels of 7 inch. 

Wheel guards are provided. The rests, L-shaped in 

















Moror-Driven Toot GRINDER 


cross-section, are secured to the pedestal by two bolts pass- 
ing through slotted holes, which provide adjustment for 
radial wear of the wheels. 

The water cup, conveniently placed on the front of the 
pedestal, is of one-piece construction with a screw-plug 
in the bottom for drainage. 

The distance between centers of wheels is 26 in., the 
height from floor to the center of the shaft, 3914 in. 
The wheels are 7x114x¥% in., and run at 3400 r.p.m. The 
machine weighs 300 lb. It is a recent product of the Dil- 
lon Electric Co., Canton, Ohio. 
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Flattened and Ground Steel 
Plates 


A line of flattened and ground steel plates designed for 
various purposes has been developed by the Moltrup Steel 
Products Co., Beaver Falls, Penn. 

A special form of plate has been produced for support- 
ing patterns in the molding machine, while another line 
is designed for covers of miller knees where the work 
requires an accurate level plate which slides into position 
and can readily be removed. 

These plates are of uniform thickness, flat and free 
from surface imperfections. They are made in various 
forms and sizes. 
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Hacksaw Frames 


hacksaw frames shown 


Haven 


represe nt 
New 


The two styles of 
products of the West 
Haven, Conn. 

The style shown in the upper view is provided with a 


Manufacturing Co., 


special form of handle designed to permit an easy grip. 


The frame is nickel-finished and has a housing for the 























HAcKSAW FRAMES 

back designed to preserve rigidity when using any size of 
blades within the capacity of the frame, which ranges 
8 to 12 in. for- 


ward of the post and provides a 


from The housing is extended 214 in. 
“solid-back” adjustable 
frame. 

The frame shown has a rigid solid 


The 


of thin, hollow, semi-steel and the whole frame is sherard 


in the lower view 


back with the same capacity as the other. handle is 
ized. 
rm 


Combination Tool Holder 


The form of tool holder shown requires little explana 
tion. It will be noted that loosening the binding screw 


permits adjustment of the cutting point for any position 


CoMBINATION ‘Toot HoLpER 

without removing the cutter from the holder or the holder 
from the tool post. This holder is made in various s1zes. 
It is a recent product of the Duckett Tool & Manufactur- 


ing Co., Detroit. Mich. 
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Fixed-Throw Crank Grinder 


The illustration shows the latest addition to the line 


f grinding equipment developed by the Landis Tool Co., 
Waynesboro, Penn. This machine was especially designed 
for the rapid handling of crankshatts 
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by means of change gears. The cutter carriage is adjust- 
able to any angle up to 90 deg. Graduations indicate the 
angle of elevation. The cutter is adjustable sidewise for 
bevel gears. Rapid return of the cutter, at a constant 
speed, independent of the speed or feed, is provided. The 





when grinding pins. No indexing of 


the heads or taking the crank out of the 


machine before it is finished is neces- 
sary. 
Each crank is fixed in position by 


means of a locating pin which enters a 


hole In its flange. These holes, having 


heen drilled central with the pins, are 
finally used when clamping the flywheel 


to the crankshaft. The heads will ae- 


commodate both single and double- 


throw cranks and are particularly 


adapted for cranks having a flange. 
The 


( hanged by 


be 
having other crank-carry- 


throw on the machine can 


ing fixtures supplied. These can be 


furnished to handle  double-throw 


and single-throw 


When 


cranks up to 6 in. 


cranks up to 8 In. grinding 














double-throw cranks, It is only heces- 
sary to loosen the clamping bolts in the 


crank-carrving fixtures and turn the 


crank around Lo grind the other throws. The design of 
the heads allows the wheel to be worn down to a smaller 


diameter than ordinarily. 


Automatic Gear Cutter 


illustration shows an automatic cutter de- 


The 


signed for spur and bevel 


gear 


gears. 
: 

















Autom ATIC GEAR CUTTER 


The cutter arbor is 7% in. in diameter and can be re- 
moved to permit the substitution of other sizese There 
are available eight changes of cutter speeds and 12 feeds, 


Frixep-THorow CRANK GRINDER 


raising screw for the work-spindle head is mounted on a 
ball bearing operated by a handwheel. 

Index change gears provide for cutting all numbers 
from 12 to 100 and from 100 to 400, except prime num- 
bers and multiples. The machine has a capacity for gears 
of 24-in. diameter, 8-in. face, 5-in. diametral pitch, and 
weighs 2500 lb. It is a recent product of the E. J. Flather 
Manufacturing Co., Nashua, N. H. 
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F. J. Keeley, for many years with the N. Z. Graves Co., has 
joined the selling organization of the Moller & Schumann Co., 
Brooklyn, N. Y. He will make his headquarters at the Chicago 
branch 


E. J. Crabb, of Farmer & Co., London, E. C., England, is in 
this country for a several weeks’ business stay, during which 
time he expects to effect agency arrangements Mr. Crabb’s 


organization was formerly Pfeil & Co 
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Edward H. Mumford, who through his molding machine 
developments was well known in the foundry field, died at his 
home in Plainfield, N. J., on Apr. 18. Mr. Mumford was born 
in Groton, Mass., in 1862. His technical training was secured 


at Harvard and the Massachusetts Institute of Technology 
In 1895 he became associated with Harris Tabor in the de- 
velopment of the first vibrator molding machines, In later 


years he organized and became president of the Mumford 
Molding Machine Co. and the E, H. Mumford Co, 
& 


To tool machining small gray-iron 
castings, an annealing often effective. A process 
claimed to accomplish excellent results is to pack the castings 
in cast-iron chips (with broken charcoal to make a 
atmosphere to prevent scaling) in ordinary anneal- 


trouble in 
process is 


overcome 


some 


reducing 


ing boxes. The castings are then heated to a good red heat 
and kept there for several hours, the time varying with the 
size of the pieces. Slow cooling is then permitted to take 
place 
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Prices--Materials and Supplies 
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PIG IRON—Quotations were current as follows at the 
points and dates indicated: 


Apr. 23, Mar. 26, Apr. 25, 
1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.50 $ 9.25 $10.75 
No. 2X Northern Foundry, New York. 14.00 14.25 14.75 
No. 2 Northern Foundry, Chicago... 13.00 13.00 14.25 
Bessemer, Pittsburgh... 14.55 14.55 14.90 
Basic, Pittsburgh. . 13.45 l i 13.90 
MISCELLANEOUS METALS—NEW YORK 
Apr. 23, Mar. 26, Apr. 25, 
1915 1915 1914 
-- —Cents per pound _ 
Copper, electrolytic (carload lots)* 18.00 | 15. 50 14.50 
, 43.00 19 OO 34.37) 
Lead +.20 4.15 3. 80 
Spelter 2 00 9 00 5.20 
Copper sheets, base. 22.50 19.75 19.75 
Copper wire (carload lots).. 19.00 16.50 15 5O 
Brass rods, base... 18.25 16.25 14.00 
Brass pipe, bask 21.00 19.50 16.00 
Brass sheets 18.50 16.25 14.50 
Solder 4 and 4 (case lots) 32.00 32.00 25.40 
*Special brands of Lake copper sell at 2lc., while ordinary 


brands command 19c 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Apr. 23, Mar. 26, Apr. 2 
1915 1915s 1914 
Cents per pound 

No. 28 Black 2 60 2 0 9 70 
No. 26 Black..... 2.50 2 50 > 60 
Nos. 22 and 24 Black. 2.45 2.45 2.55 
Nos. 18 and 20 Black.. 2.40 2.40 2.50 
No. 16 Black.. 2.35 2.35 2.45 
No. 14 Black 2.25 2.25 2.35 
No. 12 Black 2.20 2.20 2.30 
No. 28 Galvanizedt 4.00 1.00 } 70 
No. 26 Galvanized? 3.75 3.75 7D 
No. 24 GalvanizedT 3.55 i . 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Apr. 23, Mar. 26, | Apr. 25, 
1915 | 1915 | 1914 
Cents per pound- 
Steel angles base. . 1.85 1.85 1.90 
Steel T’s base 1.00 1.90 2 O5 
Machinery steel (bessemer)... 1.80 1.80 1.85 


SWEDISH (Norway) IRON—The price to consumers is 
slightly higher at $3.25 base New York. In small lots the 
price is unchanged at $3.75 to $4 Importers report no diffi- 
culty in securing supplies from the other side 

WELDING WIRE—Demand for the popular’ sizes has 


caused a lc. advance for \%, 7; an Prices as follows 
Cents per Cents per 
Size Pound Size Pound 
ee ae . 7.00 > 9.50 
PY 7.00 No. 14 10.00 
No 8 7.00 . ae 10.00 
. eee cake ew 8.50 a rare ee 16.00 
Pe Be wheesceeseuenees . 9.00 ek wee cusckcbewuwaes 20.00 


MACHINE BOLTS—tThe current market price is 70 and 
10% off the list price. To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows 


Diameter - 


Length i ; ; I ; 1 ir 
1} in $0 46 $0 65 $1.39 $1 94 $2 84 $4.07 
2 in 0.48 0.69 1 50 2 07 3 02 4 32 
2} in 0.50 0.73 1 60 2 2] 3.21 + 56 
3 in 0.53 0.79 1.71 2 34 3.40 1.80 
3} in 0.55 0.82 1 S81 2 48 3. 59 5.04 


COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 lb. lots from warehouse, New York; 


Size, in Cents per Ib Size, in Cents per lb 
ve to & 10.00 jt to & 7 00 
3 9.00 a to & 7.00 
. : 4 
ui 8.00 fe to } 00 


TOOL STEEL—(Third Grade)—Rounds, squares and octa- 
gons are quoted at the following net prices per pound, in 
lots of 100 1b., jobber’s warehouse, New York (5g to 2 in. 
base): 





Size, in Cents per Ib Size, in Cents per Ib 
J, 30.00 1G 14.00 
i 22.00 i 13.00 
Vs 17.00 6 13.00 
15.00 ; 12.50 


OILS—An advance in linseed oil, due to the high pric 
of flaxseed, brings the quotation to 62@63c., New York, for 
raw, and 63@64c. for boiled oil. Prime lard oil sells at 92@ 
94c. per gal., and Extra No. 1, 62@64c 


STANDARD MACHINERY STEEL Rounds and squares 
ire quoted at the following net prices in 100-lb. lots, New 
York 
Diameter, Diameter, Diameter, 

it Per 100 Ib in. Per 100 lb in Per 100 I! 

i $4.10 ; $2.60 if $3.00 

H 3.60 iy, 2 oO >} 3.10 

rs 3.00 i 2.75 2) 85 

2.80 3 2.85 6h 3 60 
2.70 +i 2.90 6 a 

STANDARD PIPE—The high price of spelter has resulte: 
in much higher prices for galvanized pipe Revised discount 
are as follows: 

Il (ia 
5 2- teel, butt welded 7) 
2}- to 6-in. steel lap weld sO 7 
7 » 12-in. steel, lap welds 7 ( 

At these discounts, the prices of pipe in cents per f 

in large lots, t Pittsh ! ‘ follows 

Cents Cents 
Diam Gal Dia a 
eter Black iz ete lack ed 
4 -in 2.20 0 aD 11.1 
l-in 3.40 20 it 12.20 15.60 
1%4-in 1.60 7.00 it 16.10 2 iD 
1t.-in 5.50 &.40 f-in 2° 90 “ 

MONEL METAL—The following prics are net per 
for hot rolled rounds ind flats kor prices of square 
hexagonal bars add two cents per Ib. to the corresponding 
ize of the rounds (Mill lengths, 8 to 14 ft.) 

HOT ROLLED ROUNDS 
wos Ib 2000 Ib Ww) Ib Le 
size, in und Over and Over ad On ww tl 
C v's 24 25 7he 26.2 27 . 2ik 
to 1] 24 25. 2h 25.7 26.7 
lt} to 2] 25 2 Dre “7 O7 Tin 
244 to 4 26 7 2h 7. We 28 ihe 
HOT ROLLED VLATS 
Widt Inches 
Thickness, in »1 Ld to 2] 2} th 
L¢ b] ) (Whe s (Me 
. it) - - 
; ] Im (WN 27 On 26 Oe 
ly to 2 “) Oe of Oe 

COLD DRAWN STEEL TUBING—The following prices 
net per ft. in cents from jobber’s warehouse New York 

Thickness of - - Outside Diameter in Inches 

Wall, B.W.G , i i ? j l 1} 
22 6.75 6.75 f 7. 8.68 9.35 10.26 12 
IS 7.92 7.92 7 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9 11.8 13.44 15.12 17.16 20.05 
13 12.32 12.32 12 14.58 17.16 20.00 22 54 27.7 
11 16 82 on 09 3 2 on 70 32 8 

DRILL ROD—tThis sells to consumers at the following dis- 
counts Third grade, 65° off; second grade, 40 off, and first 
grade, & off 

At these discounts the net prices are as follows 

ROUND POLISHED DRILL ROD 

First Second Third 

Size, in Grade Grade Grace 

tol) I7 il 1) ODe 17. We 
ito} 41. 2h 3 O0e 19. 25 
rs t 15. (We 36 OOe 21 Oe 
0.178 to 0.4218 56. 25e 15. OOe 26. 2h 
0.125 to 0.270 G2. Qh 19 RO 29 Oe 
0.202 to 120 O7 . Sie “4 Oe 11 Se 

MUSIC WIRE—Nos, 14 i0 sell at 60c. per Ib. coil 
lots of less than 100 lb. 25% off is quoted on lots of 100 Ib 
more while generous discounts are allowed on large orders. 

CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c 
100 Ib., in lets of less the price is proportionately higher 


Caustic soda is quoted at 3c 


lowing 


in cents per pound 


Diameter, 


lots or 


3 


more 


Rirmingham 


Wire Gage 


Sto 9 


0 
2 
3 


t« 


t< 


t 


» 11 


14 
»16 


Br iss 
19 5Oe 
19. We 
10 SOe 
19. We 
19. Ahk 
19 We 
19 50k 


IRON WIRE—tThe 
from jobber’s 


100 Lb 


Cop 
22. in 
> Fike 
> Aik 
2 Fhe 
oD Pl 
> Mik 
22 Hi 


B.W.G 
17 
18 
19 
20 


from 


100 Lb 


1.50 
1 SO 
5.70 
6.00 


6.30 


(Tron 
jobbers 


New 


Br 
20. ie 
21 We 
23. Hi 
25. Wk 
6 Fi 
28 Ne 
jin 


York 


BW.G 


New 


per lb. Cyanide mixture in lots of 
50 lb. is quoted at 19%c. per Ib 

SEAMLESS DRAWN TUBING 
prices are quoted 


Pipe Sizes)—The fol- 


warehouse, York, 


Whe 


vie 


following prices are net per Ib. in 100 Ib 
warehouse, N 


100 Lb 








ind 


are 


per 
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METAL WORKING 


NEW ENGLAND STATES 


The American Can Co., 10th Ave. and 14th St., New York, 
N. Y., has awarded the contract for the construction of a 
three-story, 80x148-ft., reinforced-concrete factory at Lubec, 
Maine. 


The Pettengill Garage, Rumford, Maine, is being enlarged 
by the construction of a 35x100-ft. addition. 

Fire, Apr. 19, destroyed the Jewett Garage, 
Claremont, N. H. Loss, $15,000. 

Cc. R. Whitcher, Arch., Manchester, N. H., is receiving 
bids for the building of a one-story, 60x80-ft. garage for T. 
M. Gould, Raymond, N. H. 

Howland has started the construction of a 35x60- 
ft. addition machine shop on Rossiter St., 
Brandon, Vt. 

Albert Greiger, Jr., 566 Commonwealth Ave., Boston, Mass., 
obtained a permit, and will erect a salesroom and gar- 


Pleasant St., 


& Cole 
to its garage and 


has 
age. 

Fire, Apr. 15, damaged the plant of the Dahlquist Mfg. Co., 
West Third St., Boston, Mass., manufacturer of copper goods. 
Loss, $2500. 

Cc. T. Olsen, Arch., Arcade Bldg., is receiving bids for the 
construction of a one-story, 63x83-ft., garage for the Brockton 
Heel Co., Brockton, Mass. 

Walter Nicholls, Marblehead, 
garage and machine shop. 

A 50x70-ft. brick and steel garage is being constructed on 
North Main St., Palmer, Mass., for Timothy Sullivan. 

Clinnock & Fitzgerald will build a one-story, 55x90-ft., con- 
crete, public garage on Intervale Rd., Worcester, Mass. 

F. M. Ramsdell, of the Ramsdell Specialty Co., machinist, 
has awarded the contract for the construction of a machine 
shop, at 669 West Boylston St., Worcester, Mass. 

The Stafford Iron Works, Worcester, Mass., recently incor- 
porated, has secured a permit, and will build a plant. 

Fire, Apr. 17, damaged the plant of the Worcester Pressed 
Steel Co., Worcester, Mass. Loss, $3000. 

A. Cheiffity will build a 37x72-ft., public garage on Pleas- 
ant St., Worcester, Mass. 

George R. Newman, Providence, R. L, 
ft. garage on Wilson St. 

Gould & Gould, Arch., Providence, R. I, is preparing plans 
for a public garage to be erected in the Elmwood district. 

David Bocharhe, Danbury, Conn., is building a garage at 
Main and Keeler St. 

The Hartford Machine Screw Co., Hartford, Conn., will 
construct a five-story, 50x206-ft. building for office and man- 
ufacturing purposes. 

The Hendey Machine Co., Torrington, Conn., will build a 
one-story, 60x90-ft., brick addition to. its plant. 


Mass., is building a public 


will build a 40x106- 


MIDDLE ATLANTIC STATES 
The Corning Automobile Co., Corning, N. Y., is having plans 
prepared for a two-story, 63x70-ft. addition to its garage. 
The Texas Oil Co. recently placed an order with the Fore 
River Shipbuilding Co. for two tank steamers. A contract 
calling for 375 valves for use on these steamers has been 
placed with the Ludlow Valve Works, Troy, N. Y. 


Fire, Apr. 14, damaged the garage and machine shop of 
E. D. & A. F. Cronk, 62 Hotel St., Utiea, N. Y. Loss, $25,000. 


Max Mendi, Newark, N. J., has had plans prepared for a 
commercial garage and repair shop to be constructed on Cen- 
tral Ave. The structure is estimated to cost $12,000. Frank 
Grad is Arch. 


The International Motor Co., Plainfield, N. J., manufacturer 
of the Saurer motor truck, will build an addition to its plant. 
The new structure will provide for an additional area of 
about 12,000 sq.ft. 


According to a recent press report, the Pennsylvania R.R. 
announces that it will be in the market for $20,000,000 worth 
of new material for cars and locomotives, which it will build 
in its own shops. In the shops at Altoona, Penn., the com- 


pany plans to build 144 new locomotives, 76 to be of the 
standard type and 68 of the shifting locomotive type; 56 
passenger cars, 2102 freight cars, 100 box cars, 1000 gondola 


cars, and a number of refrigerator and flat cars. 


The Casper Automatic Bottling Machine Co., manufacturer 
of bottling machines and crowns, will build a plant at Balti- 
more, Md. 

SOUTHERN STATES 


that the machine shops of the Seaboard Air 
C., which were recently destroyed by fire, 


It is reported 
Line, Charlotte, N. 


will be rebuilt. 
The Norfolk Southern R.R. contemplates constructing re- 
pair shops and also a plant for the manufacture of steel 


GS w« & 

According to press reports, W. A. 
plans to construct a factory at Atlanta, Ga., 
facture of automobiles. 


Nicholson is Engr. 


Williams, Lima, Ohio, 
for the manu- 


frames at Raleigh, N. 
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Plans have been prepared for the construction of a garage 
at 901 North Broadway, Clearwater, Fla., for Ziegler & Zieg- 


ler. The estimated cost is $6000. 

Durand Bros. will build a plant at New Orleans, La., for 
the manufacture of sheet metal. 

Fire, Apr. 13, destroyed the machine shop of Charley 
Clark, Ethridge, Tenn. Loss, $3000. 

The American Zine Co., Knoxville, Tenn., is building an 
ay i to its plant at Mascot, Tenn. The estimated cost is 
75,000. 


It is reported that the Wheeling Sheet & Tin Plate Co., 
a subsidiary of the Wheeling Steel & Iron Co., Wheeling, 
W. Va., will build two additional mills to its plant at York- 
ville, Tenn. 

Work has started on the construction of a 42x64-ft. auto- 
mobile repair shop for the Ideal Motor Co., Hopkinsville, Ky. 

The Chesapeake & Ohio Ry. has awarded the contract for 


the construction of a roundhouse and repair shops at Lex- 
ington, Ky. The estimated cost is $100,000. 
The Columbia Sanitary Mfg. Co., Louisville, Ky., will 


equip an iron foundry and enameling plant. 
The Louisville Steel & Iron Co. will build a plant at Louis- 
ville, Ky., for the manufacture of steel and iron sheets. 


MIDDLE WEST 


Bids will be received about May 1 by Daniel P. Stein, Dir. 
Pub. Ser., Akron, Ohio, for the construction of a machine shop 
for the Fire Department. 

The Klein Garage Co., Cincinnati, Ohio, will 
26x40-ft. fireproof garage and repair shop on 
J. Clay Simms is Arch. 

The R.. K. Le Blond Machine Tool Co. has obtained a permit 
to construct an addition to its plant in Cincinnati, Ohio. Es- 
timated cost, $14,000. Noted May 14, 1914. 

The National Lead Co., Freeman Ave., 
has awarded the contract for improving its plant. 
cost, $40,000. 

The American Shipbuilding Co. has awarded the contract 
for the construction of a two-story, 100x200-ft. plant at Cleve- 
land, Ohio. Estimated cost, $100,000. Noted Feb. 4. 

The Solar Metal Products Co., Chicago, Ill, is preparing 
to move its plant to Columbus, Ohio, where it proposes to 
construct several buildings to cost $50,000. 

The Miami Brass Foundry Co., Dayton, Ohio, has acquired 
a site adjoining its plant, on which it will construct a foundry. 

The Recording & Computing Machine Co. has awarded the 
contract for the construction of two additions to its plant at 
Dayton, Ohio. Noted Apr. 15. 

The Mansfield Sheet & Tinplate Co. has awarded the con- 
tract for the construction of an addition to its plant at Mans- 
field, Ohio. 

The reported reorganization plans of the Norfolk & West- 
ern R.R. include the removal of shops at Portsmouth, Ohio, 
and Williamson, W. Va., to a point near North Kenova, Ohio, 
where the terminals of the relocated divisions will be estab- 
lished. 

Joseph Bros. Co., 1242 Harrison Ave., Cincinnati, Ohio, has 
secured a site on Cedar St., Youngstown, Ohio, and will build 
a steel fabricating plant. Estimated cost, $200,000. 

The Columbus Foundry Co. has been organized at Colum- 
bus, Ind., by Frank Phillips, Walter Golden, William Summers 
and others. It is planned to equip a plant at once. 

William M. Smith, Evansville, Ind., is reported to be plan- 
ning the establishment of a plant for the manufacture of a 
railway safety device. 

It is reported that the Chard Lathe Co., 
adding new machinery and increasing its working 
supply about 100 lathes for foreign contracts. 

It is reported that the Chicago & Eastern 
plans to establish repair shops at Princeton, Ind. 
Danville, Ill., is Supt. of Shops. 

Ray Ackerson, Detroit, Mich., has taken out a permit for 
the construction of a one-story brick garage at Elizabeth and 
Columbia St. The estimated cost is $6000. 

The Detroit Copper & Brass Rolling Mills, Detroit, Mich., 
has taken out a permit for the construction of an addition to 
its plant on Jefferson Ave. It will cost about $7500. 

The Packard Motor Car Co., Detroit, Mich., will build a 
three-story, reinforced-concrete, 52x113-ft. addition to its 
plant on Concord Ave. It will be used as a heat-treating de- 
partment, and will cost about $10,000. It is also reported 
that the company will remodel the front of its display room 
at a cost of $5000. 

The Henry L. Walker Co., Detroit, Mich., dealer in elec- 
trical supplies, will occupy a 60x94-ft. garage now in the course 
of construction on Davenport St. It will be used as a sales- 
room and service station for electric cars exclusively. 

It is reported that Howard Mann has bought a plant at 


construct a 
Marshall St. 


Cincinnati, Ohio, 
Estimated 


Newcastle, Ind., is 
force to 


Illinois R.R. 
W. D. Smith, 


Bradley, Ill., which he will equip for the manufacture of steel 
specialties. 
D. C. Hughes & Co., Chicago, Ill., manufacturer of electri- 


cal specialties, has leased a two-story brick factory at 4642 
West Ravenswood Park, which it will occupy at once. 

The Knight Light Co., Chicago, Ill., manufacturer of gas- 
oline lighting systems, has leased a 100x130-ft. site at Orleans 
St. and Chicago Ave. and will at once begin the construction 
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EEKLY as the Ameri- 
can Machinist is received, 
I carefully go over its 
contents from cover to cover, mak- 
ing notes of practical ideas, new 
machinery and equipment, and 
market quotations. 
Having established a mechanical 
library in my office, the magazine 
is then placed on the shelves in the 
library and is at the disposal of the 
employees. At noon nearly all of 
these magazines are taken out and 
read during the lunch hour and to 
illustrate how carefully the Ameri- 
can Machinist is read, I had to 
simply mention that a new boring 
tool was illustrated in the maga- 
zine and several of the men came 
to me, asking that I write and 
obtain pamphlets, giving descrip- 
tion, prices, etc., of the tool. This 
was done and several orders have 
now been placed for same. 


Whenever I am in need of new 
machinery or mechanical equip- 
ment, the American Machinist 
column, “What and where tobuy,”’ 
is always referred to and | am 
generally able to quickly locate 
several concerns who make the de- 
sired equipment. Just lately, | 
had an occasion to specify an aux- 
iliary drilling head for drilling 
several holes at the same time, and 
through your magazine, I was able 
to get in touch with several con- 
cerns and satisfactory results were 
thus obtained. 


* * * 


THE FOLLOWING CONCERNS, WITH 
COMMENTS, ARE ADVERTISERS IN 
THE AMERICAN MACHINIST WITH 
WHOM I HAVE HAD BUSINESS RE. 
LATIONS WITH, THROUGH THE 











How I Use The American Machinist 


By H. POLLARD, Supt. of Manufacture, Benjamin Electric Mfg. Co., Chicago. 


Winner of 4th prize in recent contest 


MEDIUM OF THEIR ADVERTISING 
IN YOUR MAGAZINE: 


Geometric Tool Company. We have purchased 
several self-opening adjustable die heads. 


Peninsular Tool Salvage Company, Detroit, 
Mich. On re-grinding high speed milling cutters 
we were able to save over $40. 


New Britain Machine Company. We now specify 
New Britain bench legs and have recently bought 
one of their screw machine racks. 


Niles-Bement-Pond Co. We have purchased one 
of their belt shifters on trial. If same proves sat- 
isfactory, we will probably equip factory with 
same. 

Errington Chuck Co. We are using six of their 
reversing tapping chucks. 

D. E. Whiton Machine Co. We recently pur- 


chased a two-jawed chuck for screw machine. 


National Machine & Tool Co. By purchasing one 
of the 3”’ keyseating millers, we were able to save 
its cost in two weeks of operation. 

American Gas Furnace Co. Now in correspond- 
ence with them, with a view of purchasing a gas 
furnace for hardening high speed steel. 

Chicago Flexible Shaft Co. We are in correspond- 
ence with them in regard to a gas furnace for 
hardening high speed steel. 

Wallace Supply Company. We have on trial one 
of their wire bending machines. 

National Brake & Electric Company. We have 
installed two air compressors of the above make. 
Commercial Camera Company. Have received 
circulars in regard to blueprint reproduction. 
Garvin Machine Company. We have been in 
correspondence with this Company and have in- 
vestigated their machine with a view to tapping 
ovt large size holes in cast iron. 

Bristol Company. Have recently purchased a 
Bristol recording ammeter and electric pyrometer. 
Allen & Curtis Company. We have recently re- 
ceived a catalog on their ‘Simpl’ Adjustable Bor- 
ing Tool and have ordered one for 30 days’ trial. 
Leland & Gifford Company. We have been in 
correspondence with these people and have re- 
cently purchased one of their 12’’ high speed drill- 
ing machines and have recently added a water 
tank, and are investigating the advisability of 
another machine with a tapping head. 

Excelsior Needle Company. We have received a 
catalog on their swaging machines with a view of 
probable use in our factory. 

Norma Company. We are now specifying Norma 
ball bearings in all our screw driving machines. 
Evans Stamping and Plating Company. We have 
received and have on trial one of their Tuttle tap- 
ping machines. 

E. W. Bliss Company. Have installed approxi- 
mately 20 miscellaneous sizes of punch presses. 
Barnes Drill Company, Rockford, Ill. We have 
installed one of their 20’’ all geared drilling and 
tapping machines. 

Wilmarth & Morman Co., Grand Rapids, Mich. 
We are in correspondence with these people with 
reference to a wet grinder. We have now got one 
of their small surface grinders. 

National Scale Co. Through their illustrations, 
we have purchased several National-Chapman ele- 
vating trucks and National counting machines. 


Rothweiler & Co., Seattle, Wash. Noting their 














advertisement, I have sent for a catalog on their 
barrel pumps. 

Walton Co. We have received a circular on their 
tap extractor. 

Cleveland Twist Drill Co. 
quantities of these drills. 
Bay State Tap & Die Co., Mansfield, Mass. We 
have recently purchased some special 5-40 taps. 
Kempsmith Co., Milwaukee, Wis. We have 
recently received a catalog on milling. 

Covington Multiple Drill Co., Covington, Ky.. 
and Hoefer Mfg. Company, Freeport, Ill. We 
are interested in their auxiliary drilling heads. 
Morse Twist Drill Co. We have recently given 
these people our contract on high speed drills. 
Pratt & Whitney Co. We are interested in watch- 
ing their advertisement in regard to new equip- 
ment. 

Union Twist Drill Co. We have had these people 
make up special milling cutters with a view of 
increased production. 

L. S. Starrett Co. and J. T. Slocomb Company. 
The men have been watching these advertise- 
ments closely to keep in touch with new tools. 
F. B. Shuster Co. We have one of their riveting 
machines and have recently purchased a wire 
straightening machine. 

Armstrong Bros. Tool Co. The entire shop is 
equipped with their tool holders. 

Henry J. Thompson & Co. We always specify 
their Milford Hack saws for our power saws. 
Landis Machine Company. We have recently 
purchased new equipment for their bolt cutter 
machines. 

Graton & Knight Mfg. Co. We have recently 
sent for and received a booklet on the proper care 
of belting. 

Carlyle-Johnson Machine Co. We have recently 
been in touch with this company in regard to their 
Johnson Friction clutch, with a view of adopting 
same in some of our special machines. 
Nelson-Blanck Mfg. Co. We are now in touch 
with them, with a view of using air operative 
chucks on our screw machines. 

S. W. Card Mfg. Co. We specify Card taps and 
have recently had them make up some special 
taps, with a view of eliminating breakages. 


We are using large 


Reed & Prince. We purchase great quantities of 
screws from these people. 


Carborundum Company. Carborundum wheels 
are used extensively in our factory. 


Halcomb Steel Company. We are users of their 
Ketos steel for gages and taps. 


O. K. Clutch Machinery Co. Noting their ad- 
vertisement of a new clutch, we are in correspond- 
ence with them and hope that we may be able to 
use their clutches on our line shaft for driving 
punch presses. This is with a view of Safety First, 
such as is practiced in our factory. 


* * * 


This fairly covers the extent to 
which I have used the American 
Machinist, both in purchasing new 
equipment and general informa- 
tion on practical ideas. 
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Three Different Types of Graduat- 
ing Machines 


By Ernan VIALL 





rn the slots, and the line graduated is cut according to t 
s OPSIS—Gr acl s are always . 
YN a l, rraduating machine i] aciways tu cle pth of the slot. As the hand lever iss worked the slots 
lerestine ne redson or t/ Is is t/ if // re are N/ : : 
g- I tog “ , are automatically brought into succ e positions by an 
many angles from which a designer may approach indexin -rras _ which , \ 
. ‘ J . i 1} a i i ore 1] ( ODCTULCS iis oOllowes* WAS 
; er ; 4 . : ; 
a successful solution suited to his particular needs. the har BD ic feeced to the left on the heck etecks. the 
wa ’ : ; P } HOS ? - l } : 
Even ween designed for the speent purpose, fwo ma bevel piece J borces up the lever A until the collar F’ stops 
chines may be so radically different as to appar- , 
ee eee eT , or the movement. As the lever is forced upward, the dog L 
ently have no re lation exrcepl in the results pro turn the meme I ] ul til " lot i li} with th pin f 
: s 4 : : $ oat i s ; 4 ill i SiO - | | ( | ie rh ' 
duced. This article de scribes lhree entirely ditfer- Wh ; th , { t] B t] 
aide . ; : ss : , en the movement of the hane evel is reversed, T 
ent machines, made in three different states, for . : : : . 
dog L drops back into the next ratchet tooth as the spring 


produc ing a class of work familiar lo every read } ; : . 
; : WV pulls the lever A downward. 





From the foregoing, it will be seen that the leneth of 


} 


The methods of producing eraduations on metal are : ; 
. 1 , ne graduated depends on an automatically shifted stop. 
most innumerable. Certain « lasses may be made Oh a veal , ' 
. , , F he next machine described is designed on ai diff ent 
cutter, miller, lathe, shaper, planer, or in fact on ar - 
. nlan. and the various ‘ 1) s are obtained b e 
machine where either the tool or the carriage mav be viven lan, and the various Tit lengt eS a y meal 
- N ¥ . I cil rldy\e rent . u iT reat) ! ll Is | aoent { | 
a reciprocating movement. Some require spe ial fixtures acam mi ment | Mm - rely 
aside from those regularly furnished with the standard erent otherwise, 
machine, while others do not. However, where practical 
\ Cam-Strroke MAcCHINI 


ly duplicate work must be produced in fairly large qua: 
tities or at recurring intervals, some form of special This machine, Fig. 2, was made by the Monarch Ma 
machine is usually advisable. Such a machine should chine Co., Sidney, Ohio, for graduating the collars used o1 


have some good means of indexing the work and a means 





of giving the graduating tool a reciprocating motion. T 
details nay be more or less elaborate, according to the 


amount of work and degree of accuracy that is required. 





























Fie. 1. Swann MAcuiIne ror GrapuatTing CoLLArs 


The machine shown in Fig. 1 is a small bench ma- 














chine made by the Armstrone-Blum Manufacturing Co., ' 
Chicago, Ill., for graduating collars used on the draw- 
eut power hacksaw which it makes. The collar to be 

graduated is placed at A against a stop collar and on 

an expanding mandrel, being locked by screwing in the 

taper plug B. The graduating is done with the tool C 

on the bar D, which is worked by a hand lever FL An 

adjustable stop collar F may be set according to tly 

length of back stroke wanted. The graduations made on ™ 
the collar consist of a long line, a quarter-le neth, a hall 

length, a quarter-length, a long line, and so on as far as Ria. 2. TIaAnp Macuine ruaris Avromatie In Aerio: 
the graduations extend. 

The various lengths of lines are obtained by means o  crossfeed screw, compound-rest screw, and other part 
the pin (; in the collar IT and the corresponding slot . tive lat es on vile i] op ‘ Pyhane re a Phare 
in the edge of the member J. As the lever is worked to complicated than the one first deseribed, but the rang 

ho tare meter may be 


make the tool cut a graduation, the pin @ enters one of Is greater as work of a much 
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vraduated on it. The class of work Is, however, practical- 
ly the same, consisting ol graduating the outside of col- 
lars mainly, though the hubs of handwheels and the like 
may be graduated with equal facility. 

The work to be evraduated Is placed on the mandrel A 
and the graduating is done with the tool B, which like the 
previous one is automatically relieved on the back stroke 
SO as hot to drag in the cut. The work is indexed by the 
periodical movement of the screw C, which meshes with 


pinion D on the work spindle. By this method of con- 
necting to the indexing mechanism, the work spindle may 
be raised or lowered on the column, to accommodate dif- 
ferent diameters of work, without interfering with other 
settings. 

The operating mechanism will be clearly understood 
by reference to Fig. 3. Here the opposite end of the bar £, 
which carries the tool holder, is shown pressing against 
wheel F. This the 
means of a spring which may be the 
The cam F has five rises on it, four of 


the cam bar is forced against cam 


yy seen In pre- 


vious illustration. 
a uniform rise and one with a greater rise, so that every 
fifth line graduated will be a long one. The cam is turned 
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dog L which has a hook on the opposite end to catch in 
the teeth of the ratchet wheel /. Different spacing of the 
graduations may be had by substituting the ratchet wheel 

















Fia. 3. DetraIts oF SoME OF THE MECHANISM 























Fig. 4. A UNIversat GrapuATING MACHINE 

from the handwheel through the bevel gears G and H and 
The fit- 
ted with pilot-wheel handles, as well as a crank for more 


the pinion J and spur gear //, handwheel is 


rapid movement. The indexing of the work is accom 


plished by having a crank disk A placed just above and on 
the same shaft with bevel piniou //. Fastened in the slot 


of this crank disk, so the stroke may be adjusted, is the 

















Fie. 5. Derratts or tHe LINE-LENGTH DEVICE 


N or some other one. The dog is held in contact with 
the ratchet teeth by a spring O. 
A UNIVERSAL MACHINE 
While strictly speaking, the machine shown in Fig. 4 
is not universal in that it could not be used to graduate 
scales or other straight work, yet it is nearer to being a 
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edge, bevel or side of any disk or segment up to the ca- 


universal machine than anything I have ever seen. 
pacity of the machine may be graduated. Sleeves or bars 
may also be placed between its centers and graduated 
with the same facility as a disk. This machine was made 
by the W. B. Knight Machinery Co., St. Louis, Mo., for 
graduating collars, sleeves, tables and other parts used on 
its drilling machines and millers. 

The work to be graduated may be either clamped to thi 
table A or a center may be placed in the table and the 
shaft or bar swung between it and the center B, which 
is adjustable up or down by means of handwheel C. The 
method of indexing is different from that used on eithe 
of the previously described machines and is not automati: 
in any sense. This is made necessary on account of the 
range of the work done on it. Keyed to the shaft carry 
ing the table A are the three spur gears D, F and F. These 
have 360, 200 and 125 teeth, respectively. Different pin 


ions may be substituted for the one at G@ to mesh with 
either of the other gears which it is desired to use. Ther 


are four rows of holes Ih the disk. ol dial, i], whi hy are so 
spaced that when properly set, the movement of the leve: 




















Fig. 6. Some ol PiEcES GRADUATED 


TIL 


100. 360 gradu 


120, 


made to 


a single hole will give eithe 200 or 


ations, Combinations can also be vive a vreal 


for special purposes, 


Heap 


many other spacing 
The Toor 
which is ad 


The tool head 
justed Iny means of handwheel / 


carried On a CTOss-stice 
The head bracket J ma 
be SWI\ saddle by 


two screws like A in the slots 1 and WV. The tool \ 


led to different angles on the loosening 


Is given its cutting stroke by pulling down on lever O 
the spring P. 


the different 


and it is carried up again by 

The mechanism 
lines requircd in graduating Is 
atchet wheel 7? 
pinned torether so as to 
dog T is 
on the up-stroke 
This shifts the 
depths of slots in turn under the stop-pin U’ on the undet 
From this it will be 


lengths ol 
Rig. 5 


show 


used to give 
better shown 1 
slotted disk S are 
shaft. \ 


lever O so that 


toot! 


“| 
i.ere ail and a 
revolve on the same 


hook fastened to the operating 
the ratchet wheel ? is turned one 
brine the various 


slotted disk SN so as to 
side of the operating lever. seen that 
the variation in the leneths of the eraduated lines depends 
on the arrangement of the lands and slots in the dis 


and 


performed on this machine may be 


ranve of the wor 


had from the 


A good idea of the character 


pieces 


shown in Fig. 6. The surfaces eraduated are indicated by 


the arrows. 
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The Conference as am Aid to 
Management 


By R. DD. Gat 


Woob 


The most harmful effect of absentee ownership is that 


the general policy and many of thi arger details of the 


management are determined by some one man who is not 


in direct touch with the most 


intimate needs of the plant 


The owner. frequently a man of large means and 


Interests, has 


many 


varied oO time to divest cal ully and act 


upon the many sugygt stions for improvement that are made 


to him. In many cases he has not provided himself with 
l capable stall of assistants to investigate the detail needs 


of the plant and the merits of suggestions for its bette 
ment. 
Again, the 


with small dividends results in no earnest attempts be ne 


ement satisfied 


complacen aha 


made to utilize to the fullest all the available expert 
knowledge that the organization conta Both of these 
failings are common to a great many plants. But there 

still another fault common to a much larger numbe 
of plants. Perhaps the best way to bring out this third 


mit constitute Hn thany 


defer tis to trace the « voltution Oot W 


Instances a modern industrial enterprise 


A Common INbustriaAL Evonutrion 


The first 


manufacturer carried all the details in his 


head: he put his receipts on one side of a column and his 
e\pDeCTSeS Ol} the other Thiel ‘ ‘ nel Live i (Terence 
between the two at the end of the vear and. allowing a 


certain value for the stock on hat 


nd material in process 


that 


of completion, arrived at his profit or loss. Suppose 
this old centleman finally retires and turns over to his son 


he has built up Business increases: 


that 


competition appears. It 


Thi plant 


DecOoOmMes Necessary to expand thre 


plant, perhaps even to swallow up a few competing plants, 


business vetting away from him: the 


The son finds the 


vreat, the scope is Loo road sust here thy 


What 


ts in the case of those 


cle tail Is Too 


does He do ? Does he “eek out 


difficulty begins. 


details that overburden him, 


CXPe! 


specialists Im the couse ol those hie personally to 


handle? No. Why 


does not occur to him. 


should hye * No one else dloes. It 


lle does what others do all around 


him: he follows what has come to be a world-old practice : 
he does what his ancestors did before him: he delegates 
his power—or rather. let us sav. “ fies off” his re 
ponsibility to the shoulders of another Let us call 
his other his superintendent. This marvelous man who 
knows al/ the details of operation, care and maintenance 


of the plant selects his foremen and turn over to them 
power and responsibility, and the in turn choose ther 
mechanics, passing down to them in the last analysis thy 
power to do the thing the son learned from his father 
“Knowledge and ability, desire and interest, become 
iluted with every spreading step.” There is no attempt 
on the part of the owner, superintendent and foremen to 
ret tovetly r’ for oreal cal 4 ‘ on. The fundamental 
defect of such an organization, | it is a very common 


one, consists in the utter lack o ialization, and there 


fore the absence of any advisory stall 

“Ay, there’s the rub.” Staff work has only a com 
paratively insignificant place in the average industrial 
organization. Weare yet a long way from that prophesied 
day when “all great things will be done by the codperation 


*Naval Constructor | Ss. N 
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of many men, in which each man performs that function 
for which he is best suited; each man preserves his own 
individuality and is supreme in his own particular 
function.” 

But even in those fortunate plants where one finds an 
uptodate manager and a proper staff, how often do we 
still find what might be termed a one-man plant? 
in which the manager, his staff, the superintendent and 
the together 


seldom and casually : 


one 


foremen occupy separate offices, coming 

the manager merely informing the 

superintendents of his conclusions and decisions. 
He many 


stances because of his own personal experience and know!l- 


Is able to achieve a notable SUCCESS in in- 
edge, yet it is clearly a physical impossibility for him to 
accomplish as much as is easily possible by instituting 
the The 


chances of such a 


termed *“conference-method.” 
the the 
method are based upon the following considerations: 


what might be 


CONVICTION as to success of 


THE MrTILOD 
The manager should have all the light he can get. His 
responsibility is very great, and it is his duty to avail 


CON FERENCE 


himself of all the knowledge of his superintendents and 
foremen, as well as of his staff. The manager does not 
exist whose judgment is sounder upon every feature of 
his profession than that of all the other men with whom 
he may be associated. 

lor all practical purposes in controlling an organization 
and in developing its functions, full discussion in con- 
ference (by the heads of the organization concerned in any 
particular feature) alone will make it possible to reach 
conclusions based upon the combined knowledge and ex- 
perience of the whole organization. 

If this be true, it must follow that the imposition of 
purely individual opinions can rarely produce the maxi 
mum of efficiency, and may even introduce an element of 
danger. For example, if a manager should develop in his 
own mind all the new policies, new methods and new 
features and should impose these exclusively upon the 
plant, there can be little doubt that a greater proportion 
of the business would soon gravitate to that other plant 
where the poli ies of the manager represent the combined 
and digested experience of the superintendents and 
foremen. 

Again, there would seem to be no reasonable excuse for 
not utilizing in the administration of an organization and 
in the development of its functions all the knowledge, 
experience and energy that the organization contains. It 
is doubtful if there is a single development of an organiza- 
tion that is of equal importance; without it, the in- 
dividuals of the organization can not be welded together 
to work as a team, or to feel a loyalty toward this team 
of their own creation. 

In view of the importance of this principle, or method, 
it may be well to mention a few details to show the con- 


ditions under which it works. 


THE “OrGANIZED-TEAM” IpEA 


In order to employ the conference method, the manager 
must that he his 
dignity and weakens discipline if he admits by inviting 
that his staff are not all-wise—that 
not and all 


discard the old-fashioned idea lowers 


discussion he and 


they are more competent to decide any 


questions, no matter how complex or how technical, than 


The 


any of the subordinates or all of them combined. 
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assumption of a head of an organization as the infallible 
source of all knowledge is what we might call the 
*“Old-Man” idea ; opposed to this is the “Organized-Team”’ 
idea. That these two methods are diametrically opposite 
needs no further discussion. They are frequently found 
in actual practice, and either in a pure or modified form 
may be said to be the foundation of all industrial enter- 
prises, 

The team idea is perfectly practicable and, other things 
being equal, it will always succeed before the former. This 
is true no matter what the ability of the Old Man, because 
his entire system has been developed in his own mind 
and, therefore, largely to the exclusion of the training 
of minds that must work in harmony with his, if he is 
to win against a team-trained competitor. An organiza- 
tion based upon the old-man idea must necessarily reflect 
the personality and ability of the Old Man, and its de 
velopment must necessarily be restricted to the knowledge 
and experience possessed by him; whereas with the team 
idea, many minds working together in conference will no 
only produce the maximum result of which that particular 
organization is capable, but it will produce this result 
even though the Old Man is of less than average ability. 

In the old way, an enthusiastic foreman (if the plant 
was lucky enough to possess one) submitted a suggestion 
for improvement, sometimes at the expense of considerable 
labor in making the necessary sketches and explanations 
to clearly specify his idea. Now, it is hardly necessary 
to remark that 
prejudiced in favor of the creation of his own brain. 
Almost never will he yield his conviction to the arguments 


an idea is strongly) 


the originator o 


ot any one person. The almost inevitable consequence is 
that if his idea is not adopted, he will regard the Old Man 
as unprogressive, prejudiced, badly advised by his staff, 
and lacking in intelligence, or worse. If this happens 
with several the 
divided against itself and the Manager is discredited in 


foremen, organization soon becomes 


the minds of his superintendents and foremen, though 
every one of his decisions may have been entirely sound. 
under the conference 


condition cannot exist 


Here, when a foreman submits an idea of this 


Such a 
method. 
kind, it is discussed in conference, and not one in twenty 
suggestions that have real merit is not clearly decided 
upon for or against to the entire satisfaction of the 
originator. 

The vital point is the essential difference between the 
effect of disapproval by the conference and the effect of 
disapproval by the Old Man. In the former case, the 
manager assumes the attitude of a teacher imposing his 
theories upon more or less skeptical and critical pupils. 
In the latter case, he conducts and takes part in open 
discussions designed to bring, out all the merits or de- 
merits of the idea in the light of all the experience, abil- 
ity and knowledge in the concern, The average manager 
has not the ability to be always right; nor does he possess 
the requisite power to enforce all of his decisions, even 
were. The chief the conference 
method is that it will enable the manager of 
know ledge and ability to make almost as rapid and sound 
progress in the development of his plant as a man of much 


If the manager has more 


though he merit of 


average 


vreater natural attainments. 
than average ability, the limit of his usefulness is not 
defined by his own ideas, but is restricted only by the 
combined knowledge and experience of the plant all of 


which is his for the asking. 
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Small Shops and the Small-Tool 
Problem 


By Joun H. Van DEVENTER 





SYNOPSIS There Ls a distinct re lation hetween 
the nature of the work done in a shop and the 
proper small-tool supply. We find some cases 
where lhere are foo many small tools and more 
where there are not enough. In a measure, and 
a large one, this determines lhe propel. In this 
article, an atte mpl is made to throw light on thts 
relation and to show how far the small shop should 


qo in acquiring a small-tool equipment, 





The good old fashioned temperance reformer abounded 
in striking anecdotes aimed to drive home the bungs and 
smash the bottles. His efforts were as energetic, al- 
though of a different kind, as those of the more notorious 
and attention-compelling lady who succeeded him and 
who left a trail of broken glass in her wake. 

His most powerful appeal consisted in drawing con- 
trasting pictures showing the ravages of rum, somewhat 
as follows: First reel—happy home; family sitting at 
table; turkey on the platter: baby sucking drumstick ; 
phonograph playing in the corner; everybody happy. 
Second reel—Father takes to drink: mother takes in 
washing; sister Susie sewing shirts for sweatshops; fur- 
niture gone; nothing to eat except bread and water; 
baby howling; phonograph broken. 

At times our reforming friend would reverse the con- 
trast and tell of the poor old staggering “soak” who 
signed the pledge, reformed, advanced rapidly through 
his natural ability, finally becoming a judge and handing 
out 60 days to every unfortunate example of overdone 
hilarity that was brought before him! 

In spite of the melodramatic crudity of a good part 
of his efforts, they were not without their intended ef- 
fect, for there was truth underneath it all, and this 
truth was more easily grasped by his hearers because of 
the contrasting pictures that he presented, which had the 
effect of turning the object around so that they could see 
both sides of it. 

So in bringing up the subject of the small shop and 
its small-tool problem, I am going to start by describing 
two contrasting shops—one in which there was a lack of 
small tools, and another that had too many. 

The shop that had too large a small-tool supply was 
called to my attention by a salesman who handled this 
line of goods. Can you imagine a small-tool salesman ad- 
mitting that any shop could have too much of his own 
product? To tell the truth, he did not know that this 
was what ailed the shop in question, but he knew that 
something was the matter with it, and as its owner was 
one of his best customers, he felt interested in its suc- 
cess. 

Tue Suop Tuat Was So Up-i0-Date Tuat Ir Was 
OUT OF STYLE 

The man with the first straw hat in the spring always 
looks mighty queer to me even if his hat is of the latest 
style. Most of vou have seen people who were dressed 


in such extremes that they looked old-fashioned and 


queer. This shop that I visited was so extremely up-to- 
date that it could not turn out work at a profit, and 
this, from a financial viewpoint, which is really the vital 
one, made it sadly behind the times. 

The owner of this shop was a “bug” on the subject 
of efficiency. He read everything that was ever pub 
lished on this subject and tried to adopt it. Possibly 
his source of greatest pride was his toolroom. It was 
really as complete and as well kept a department of this 
kind as you could find in a small shop. | followed him 
with great interest as he led the way from one expensive 
cabinet to another. First there was a complete set of 
master gages put carefully away on felt lined shelves and 
used only for reference purposes. For shop use there 
was a complete duplicate set of rings and plugs. There 
these that the collection would have 


were so many of 
put an automobile-shop toolroom to shame. The assort 
ment of finishing reamers was unusual, comprising all 
of the thirty seconds through a wide range, and a good 
many of the sixtv-fourths as well. To cap the climax, 
the shop owner called my attention to a new acquisition 


in the shape of a complete set of Swedish ves which 


il 
had come in the week before. He intended to use these 
to check up his master gages, so as to be sure that hi 
shop standards were accurate. 

This toolroom was in itself bevond criticism: but con 
sidering the kind and variety of work done in the shop, 
it was as out-of-place as an [rishman at a peace celebra 
tion. <A toolroom cannot be judged upon Its own merits 
any more than a nose; in either case one which will do 
very well with certain surroundings will be entirely out 
ot keeping in other environments. In this case, the 
shop was a “general shop” and rarely had duplicate work 
to produce. The great variety of diameters and fits that 
were encountered in the shop made it almost impossible 
and entirely impracticable to maintain the kind of stand- 
ards that are found in manufacturing plants with a small 
variety of work. The fact that he was trving to do this 
in his attempt to be considered strictly up-to-date and 
efficient was imposing a deadly burden upon the opera- 
tion of his shop and eliminating the chance of making 
a fair profit. 

This was a case of incorrectly sizing up the “main 


chance.’ and such are not as uncommon as would be 


thought. In many shops, the standard of accuracy is 


often held so high and unreasonably inflexible, that it 
prevents the shop owner from reaching over to grasp 


his legitimate profits. 


Tue Suop Tuatr Economizep on Toots anp Lost on 
PROFITS 

The contrast to this case of unfortunate up-to dateness 
was found in a would-be specialty shop in another city 
a thousand miles away. No doubt you can find a shop 
in your own neighborhood that will fit this description, 
for it is a much more common case than the first. The 
proprietor of the one ] am des ribing had developed a schi- 
sitive drill that had some excellent features, but he was 
attempting to manufacture it in the ways with which his 
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to enable him to go at this matter in the right way, but if 
iad all been made in his jobbing and repair business, and 


the conditions which he had encountered in making a 


success of this work had ground into his system a set of 


which he could not change, even if he could be 
made to admit that they were wrong. He could not 


manufacturing in 


ideas 
grasp the underlying principles of 
quantities. Ile laughed as loudly at standards and limits 
as he did at the suggestion that he buy some machine 
tools that had the Twentieth Century. 
As a result, he whittled away at a rate that did not fore- 
cast much profit, and I am afraid that he will find him 
begin to 


been made in 


“hot water” as soon as his customers 
call for repair parts and iry to fit them. 
As for his there wasn’t any. If had 


vood evesight, you could find his tool equipment scattered 


toolroom you 
about under the various lathes or stuck inside of the cab 
inet bases of other tools. The idea seemed to be to put 
them in the most unlikely places, but for what purpose it 
would be tell. It is true that there were a 
couple of soft sheet-iron snap gages stuck in one corner, 


hard to 


but by their appearance they had been used for hammer- 
ing shims, and I dared to 
trust them. In all fairness, that 
there was a reamer; at least, it had been one at one time. 
It had plenty of room for chip clearance in the spaces 
where teeth had formerly been, and it looked as though 


blocks or would not have 


however, I must say 


the apprentice hoy had been in the habit of using it in- 
stead of an arbor when he had pulleys to turn. 

These two shops that I have pictured present a wide 
contrast, but there is one point in which they resemble 
them made much money or ever 


each other—neither of 


will, unless their owners change their small-tool policy. 
The first w ill have to quil being sO refined and the second 


will have to take on a little more polish. 


EASY TO SOLVE THE PROBLEM IN THE SPECIALTY SHOP 


It is comparatively easy to lay down a proper small- 


tool policy for the specialty, or small manufacturing, 
Here you have large quantities and frequent, or 
The variety of 


Clearly estab 


shop. 
rather constant, rep tition of operations. 


operations in a shop of this kind is small. 


lished stand: limit gages for cach machine operation, 


, 
ireis, 


accurate master gages for reference, and reamers and 


special tools kept in first-class condition, are collectivel: 
a policy which cannot be beat where the product is estah 
lished as to merit and worth and is made in large 
tities. It the small tools that 


ean buy for such work, and as many of them 


qual 


pays to vet best money 
as ar 
“Penny wise and pound foolish” applies here 
] 


required. 
more forcibly than anywhere else in the line of s 
A tool that saves the fractional part of a cent 


lop 
activity. 
itself In an In 
The 


specialties 


each time that it is used will 


credibly short time when the quantities are large. 


pay for 


value of interchangeability on mechanical 
recognized in cutting down assembling costs 


in this article. 


is sO well 
that there is no need to comment on it 


Wuat Wuatr Iv 


No manufacturing 
ful until it standardizes its product. 
solves itself into setting the limits for machining various 
It has nothing to do with accuracy, as this word 
When you say that a certain 


STANDARDIZATION IS AND Costs 


plant however small can be success- 
This really re- 


parts. 
4 } 
is commonly understood 
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hole is to be finished between 3 and 314 in. diameter, 


you standardize that size just as much as if you said it 


was to be between 2.999 and 3.001 in., although the 


former limits would not be considered as resulting in 
very close accuracy. In other words, standardization 


means setting a definite measure for the acceptance or 
Nine-tenths of standardization be- 
The limit 
on a hole, for example, determines what limits can be 


rejection ofa piece. 
gins and ends with the size of machine holes 


put upon the spindle or plug that is to fit within it. 
For economy in time where holes are held to ordinary 
manufacturing limits of accuracy, it is convenient to use 
finishing reamers. Here is where the hegis. 
A reamer will not in itself guarantee the maintenance 
of the limit set, for like everything else of human make, 
On 


expelise 


it has an unfortunate disposition to wear. account 
of this failing, it is necessary to maintain inspection 
gages with which to check up the size of the hole, and 
it is equally necessary to have master gages or microm- 
eters to check up the accuracy of the inspection gages 


from time to time. All of this involves the mainte- 
nance of a rather expensive equipment, including as 
one of its elements the process of inspection, without 


which the use of standards is as futile as trying to put 
out a fire by mental science. 

While standardization means expense, it also means 
profit when applied to work for which it is suitable. 
As the fellow who had a repair shop in the Klondike 
exaggeration can’t 
it’s so blamed cold that they shrink a 


said, with some probably, “I use 
reamers up here; 
thirty-second in the wintertime !” 

If but one hole of a given size 
there is little possibility of it being repeated, it would 


it by these 


is to be finished, and 


be very foolish to attempt to standardize 


means. The cost of the reamer, inspection gage, master 
gage and the like, and their maintenance, would amount 
to many times the cost of finishing the hole by means of 
fine cuts and frequent calipering. Or putting it an- 
other way, if every job in the shop involved different 
sizes and diameters, the extent of the small-tool equip- 
ment necessary to standardize the work completely would 
be such as to make it prohibitive. The difficult question 
is where to draw the line. In the repair shop, a great 
deal of the work consists in working to the other fel 
low’s limits. It is often more profitable to fit a piece 
to a hole already made, even if the hole is not standard, 
han it would be to incur the extra labor of enlarging 


the hole to a standard size. 
STANDARDIZATION IN THE JOBBING SHOP 


Standardization does not help conditions of this kind. 
in the jobbing shop, conditions are more favorable, for 
while the work itself varies considerably, the class of 
workmanship applied in a given shop is usually more or 
time to 
than 


less of one quality. Certain sizes recur from 


which more or less frequency; some more 


The solution here is to adopt a partial stand- 


time 
others. 
ardization on such sizes as are found to recur most fre- 
quently and extend this only as conditions demand it. 
There is very little use in buying a 2*/,,-in. reamer, if 
you only use it two or three times a year, for it will 
eat up enough interest while lying on the shelf to 
more than pay for the extra time required by a few 
light cuts in the lathe. But, if this dimension is found 
to recur frequently, say every week, or 50 times a year, 
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I would consider it absolutely necessary to have one of 
these reamers, and also to establish a standard for this 
dimension and to have the necessary gages wherewith to 
measure it. 

It is evident that the question of standardization is one 
that tells very largely how many small tools (including 
gages and the like) must be kept available. But there 
is another reason for the purchase of small tools which 
must not be overlooked, and one that applies very 
strongly. 


SMALL Toots as Trme SAVERS 


No one will question the value of a complete set of 
twist drills, even for the repair shop. Unfortunately, 
their value does not lie in the fact that they establish a 
size standard, as the holes resulting from the passage of 
a twist drill bear very strong earmarks of the man or 
apprentice boy who ground them. They are needed because 


38 
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they save time. There is a limit, however, even to their 
use as time savers. When you get up into the large sizes, 
the work that calls for them becomes scarcer and thei 
cost becomes higher. There is evidently at some place 
a line which separates profitable small-tool investments 
from unprofitable ones. While it is impossible to deter 
mine this line definitely, it is possible by simple means 
to tell very nearly where it is. The principles involved 
are the same as in the question, “When to use jigs and 
fixtures?” and will be explained in the following article, 
which deals with that subject. 

In the meantime, it will pay to give a little thought 
to the question of balance. Are you carrying a No. 10 
toolroom on a No. 3 shop ? If so, it will be as uncom- 
fortable as No. 10 shoes would prove on No. 3. feet. 
The reverse is quite true also, for a No. 3 toolroom 
on a No. 10 shop will pinch so badly that it will produce 
corns rather than profits. 


So) 


Machining a Shoe-Machine Cam 
Lever 


By Roper’ 





SYNOPSIS—In this article are described the 
sper tal tools used when machining a cam le ver, 
The large hole first reamed is used ais a locator 
in the subseq ue nt ope rations. The tools are of 
high-grade desiqn and produce parts que hly and 
correctly. The machining of an arm for a 
shoe machine is also shown. On this part the 
same method is followed. the machined holes 
being used for locating in other Ope rations. The 
tools are arranged with knurled or pin screws, 
which enable the parts to be quickly placed in 
and taken out. 








The operations and tools employed by the United 
Shoe Machinery Co., Beverly, Mass., when machining 
a cam lever fora shoe ac hine are here described. 

The operations on the lever, Fig. l, are performed in 
the following sequence: Straighten, using gage; drill 
and ream the hole L; counterbore A; burr hole with 
hand tool; counterbore B on lathe; burr hole with hand 





Fic. 2. Dritt Jig ror Large Hoe 


MAWwson 


tool; rough- and finish-mill (, C, and ¢ ising gang 
mills; finish-mill (:; cut teeth: burr teeth and remove 
stock left at the ends of the section: drill and ream D; 
counterbore F and G; drill 7/7, using stock jig; cut oil 


grooves; burr teeth, holes and sharp edges; surface 
grind F square with the hole L; inspect, and paint. 


The jig used for drilling the large hole, which is 


the second operation, is shown in Figs. 2 and 2-A, 


The forging is located against adjustable screws at A 
and a pin B, the piece being forced back hy means 
of a knurled screw at the right-hand end. Two straps 
C are fastened on the forging to hold it securely in the 
Jig. 

A 2-1. hole is drilled and reamed at /) (Fig. 1, L), 
the tools being guided through slip bushings. These 
bushings are then removed, and the upper surface of 


the boss is counterbored. 


MILLING THE LEVERS 


The machine used for milling the end of the part 
(Fig. 1, () is shown in Fig. 5. The fixture is de- 





Fig. 3.) Miturna ENp or LEVER 
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<ioned to hold two parts. These are located on pins, 
as A, which fit into the hole previously machined. ‘The 
levers are held in position by means of a nut and 


washer on the pin and a strap at B. The gang cutters 


(' are il, in. diameter by ié in. In width and operate 
at +4 r.p.m, 
The forgings are carried under the revolving cutters 


ly means of the crank D operated hy the wormwheel 
Ke through the worm and gearing shown, the motion 
being obtained by the worm F driven by the miller. 
by loosening the nut on the crank, the fixture can be 


drawn back when removing or placing parts. 


When milling the sides of the levers (Fig. 1, C, and 
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DrinLInc SMALL Hong IN LEVER 


The jig used when drilling the hole in the lever 
(Fig. 1, Y) is shown in Figs. 6 and 6-A. 
is located on a pin at A, which fits into the 43-in. hole 
The end of the lever at B is 
located ly a tongue which fits into the second space from 


The forging 


previously machined. 
one end between teeth cut in a previous operation. A 
clamp at ( and the nut ) hold the part in position. A 
%¢-in. hole is drilled and reamed in the lever, the tool 
being guided through the bushing &£. 

The operation of finish-milling the side of the lever 
(Fig. 1, (') is performed in the fixture shown in Figs. 
7 and 7-A. ‘The forging is located on a pin A which 














MILLING Sipe or LEVER 

















Fig. 5. Curring Treeri on Lever 























Fic. 6. Dritting Smatt Houe 1x LEVER 


(,), the same machine is used with the forgings held 
in a similar manner. The gang cutters consist of two 


2%-in., two 134-in. and two 3%-in. diameter side 


mills and operate at the same speed as when machining 
the tops. 

The operation of cutting the teeth is shown in Fig. 

fits into 

The lever is held 


pin AA which 


5. The lever is located ly a 
the }%-in. hole previously machined. 
rigidly with clamps at B, and the fixture is supported 
Stock is left on the ends of the 


lever where the teeth are cut so that support is afforded 


with the screw jack (, 


when machining the teeth. 
When cutting the teeth, five minutes are required 
for the roughing and 12 minutes for the finishing cut. 





Fig. 7. Finisu-MIL.ine THE SIDE 
F 
part rests against a pin B, the strap C 
position. 


The edge of the 
holding it in 
The fixture is located by tongues and held 


ts into the }3-in. machined hole. 


by bolts in the usual manner. 

The machining operation is performed with a 1%4-in. 
end mill, the the against the 
revolving cutter by means of the screw operated by the 
handwheel DD. 
accurate and 


operator feecing lever 


This operation is performed so that an 


smooth surface may be obtained on this 


part. 

The fixture used for testing the lever is shown in 
Figs. 8 and 8-A. The lever is placed on the pin A, 
which is made an accurate fit for the hole, and pushed 
hardened and ground shoulder. The 


hack against a 
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end B must then slide correctly between a hardened 
steel gaging block C. This emovable so that 
substituted for other types of levers. 


oe he 
Fig. 9, 


block is 
others may he 

When manufacturing 
machines, the following sequence of operations is ob- 
Vertical mill side and base; spot, drill and ream 
spot, drill and tap holes 
base; drill 


the arm, used on shoe 


served: 
large hole in end; face surface; 
in notch; drill and the 
and tap the four holes in base; rough- and finish-mill 


ream two holes in 


side of end; counterbore to surface; smooth casting with 
file; burr; inspect, and paint. 
ARM 


MILLING THE 


The first machining operation is performed in the 
The rough Cast- 
and against pins 


fixture shown in Figs. 10 and 10-A. 
ing is located on pins at the base 
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pins. The clamps C are then dropped down and fast 
ened, and screws tightened through the clamps to hold 
the casting securely in the jig. 

The following holes are then machined: 
No. 5 in.; No. 24; two 
four ,;-in. The '*/,,-in. hole is reamed to 
the No. 5 hole tapped a 44x24 thread; the No. 24 hole 
tapped a ,4;x30 thread; the ** 
in. and the four ;-in. holes tapped a 3gx18 thread. Bush- 


One * 
eq71D. 
*, 1n.; 


64° 
and 


in. and one one as 


sin. holes reamed to 14 


ings are provided to guide the tools. 


SECOND MILLING OPERATION 


milling operation, which is machining 

Fig. 9, is performed in the fixture 
The casting is located on 
The knurled 


The second 
the surface H, 
shown in Figs. 12 and 12-A. 


a pin A and by the two sliding pins B. 
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Fixture ror TeEstiInc MACHINED SURFACES 


ON LEVERS 


Fic. 8. 























Fig. 11. Drint Jia ror Fie. 12. Seconp MILLiIne 


rik Arm FIXTURE 
at the side, as A, and at the rear B. The screws ( 
are then tightened, which force the casting into posi 


The clamp P is also fastened 
The surfaces Dy and / 
are then mill. The fix 


ture is located by tongues and fastened on the machine 


tion against the pins. 
on the plece to hold it securely. 
-1n. end 


machined, using a 


table by bolts in the usual manner. 

The jig used for drilling the arm is shown in Figs. 
11 and 11-A. The casting is placed in the jig, rest 
ing on the finished base of part. It sets on an ad- 
justable serew at the lower end and against fixed pins 
at the sides A. Screws through the walls B are tight- 


ened on the casting to force it against the locating 


MILLING OPERATION ON THE 


ARM 


Fic. 10. First 


screws (' are tightened against the sliding pins to hold 
them when the casting is located. The screw D and 
the strap / are tightened against the piece to hold it 
in position. 

This method locates the casting from machined holes 
and holds it securely during the operation. 

The cutters consist of two 314-in. diameter and two 
23,-in. diameter ganged to machine the surfaces at F. 


The fixture is located by tongues and held on the ma- 


chine table with bolts in the usual manner. 

A dugout in the side of a hill is often considered a good 
place in which to store explosives. This, however, is a mis- 
take, and such a magazine is ultimately an expensive one, 


account of its 
when 
to the 


efficiency of the explosive, on 
properties, falls off very 
stored underground for any length of time. 
“Engineering and Mining Journal,” powder magazines should 
material Stone or 
which in the 
into projectiles, 


because the 
moisture-absorbing rapidly 
According 
is brick. con- 
event of an ex- 
which would do 
Brick 


be constructed, and a good 


similar materials 


would be converted 


crete or 
plosion 

damage to surrounding 
is pulverized into dust by a 
Powder magazines should have bullet-proof doors, and 
protected 


property—should not be used. 


dynamite explosion and does no 


harm. 
where this is not feasible the 
screen or barricade. It is advisable to surround the en- 
requires 11 in. of 


doorways should be 
by a 
tire magazine with a similar barricade. It 
sand to stop a bullet fired at ordinary range from a 
high-power rifle using smokeless powder, such as is commonly 
As has often been suggested before, to 


modern 


used now by hunters. 


sink the entire building behind a heavy earthen parapet is 
the safest method. Then anything which can be converted 
into a projectile by an explosion must travel with a high 


trajectory in order to do any damage, which is much safer fo! 
the surroundings than being in point-blank range 
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Proportion and Decoration of 
Machines 





By Dexter S. KimBaL* 
ol toppling over because of its own we rerhit would be cor 
. ENOPSIS he developments of three ma- sidered poor design even by the layman. He instinctive 
chines as regards proportion and decoration are lv wishes to put ate sleeuldee saaine it to support. it 


outlined and illustrated. Three stages of the evo- does not 


that 


Any arrangement of parts, in fact, seem 


lution are pointed oul, 


The automobile and ly pe- 


to he logical when judged by our ¢ \pertence ts dlistaste ful 


writer have entered the third stage; the sewing and disturbs our mental state 
machine has stayed in second. These three slages The reason for this is that we instinctively make a 
are: A design that will merely work ; a design that muscular effort to rectify the error, though we may not 


is ornate in form and ornamental in finish; a de- 


All are 


i football eruimie, 


appreciate that such an effort is made. familiar 


sign that is simple in form and plain in finish with the efforts of a crowd watching, say, 


one inten led only for ulility. ] 


as its Individual members unconsciously push and 
The 


school boy 
sticks out his tongue in his painful effort to master the 


yvuill 1 





un effort to help the play alot who 

In a preceding article* it was noted that useful articles 
hecome more beautiful as they become more efficient and art of writing is making a similar equalizing muscular 
more closely adapted to the work for which they are in 
tended. 


with the principle laid down in a former article that th 


effort, and other instances without end might be quoted 


It will appear at once that this is in conformity It is easy to see, therefore, why a poorly designed ma 


chine or a poor picture really /urts the set sibilities of the 


ability to judge of the correct appearance of useful ar- — expert in these lines. They are not Jogical to the trained 
ticles is relative and depends on the training and exper- observer when their parts are poorly formed or do not 
ience of the person concerned with the particular objects connect up properly. As the designer becomes more and 


























Fig. 1. Trevituick STEAM CarriaGe or 1802.) Fig. 2. James Power Coacn or 1829.) Fie. 3. Cuvurcu Power 
Coacu or 1832. Fic. 4. Tuk AuromosiLe or 1900.) Fic. 5.) Tite AvromMosite or 1906, 
Fic. 6. Tue AUTOMOBILE oF 1915. 
that are being considered. We do not ordinarily expect more deeply versed in the true principles that underly 
the house-decorator to be a vood judge of locomotives: correct design, the several parts become hor ind more 
we would not even expect a machine-tool expert to be a logical in outline, and a machine designed by a master 
judge of them. mind is, therefore, pleasing to all. It is pleasing to the 
Within limits, however, all of us are judges to a certain) layman because it does not transgress the natural laws 
extent of these matters. A heavy machine resting on deli of his general experience; it is pleasing to the man fa 
cate legs would appeal to most people as being incongruous. = miliar with the particular machine in question becaus 
A machine that is top-heavy and appears to be in danger it meets in every way his more highly developed logical 
sense, 
Catia teak Wale 2S eee, Ce Now when men first began to design and build ma 
*See “Proportion and Decoration of Hand Tools,” page 683. chines they possessed empirical knowledge, only, and such 
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veneral judgment as they had formed in contemplating 
other kinds of structures. The theory of stress and strain 
and the experimental determination of the strength of 
materials are modern, and our forefathers of one hundred 
and fifty years ago, lacking this scientific background, 
designed their machines by judgment. They were neces- 
sarily crude and plain in appearance, the builders no doubt 
considering themselves fortunate if they worked satisfac- 
torily. 

The growth of these crude machines into the forms that 
we see today has been a long process marked by several 
stages of development that are found in the history of 
practically all machines that have any history worth 
speaking of. These stages of development are note- 
worthy, for they indicate the natural workings of man’s 
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to make a machine that would go, and he took littl 
thought as to its beauty. But in the James coach of 1829, 
Fig. 2, and in the Church coach of 1832, Fig. 3, a great 
effort was made to make them appear attractive by means 
of decoration, exactly as did the Indian women with the 
basket and cup shown in the previous article on hand 
tools. This stage of decoration has almost invariably 
followed the stage of invention in machines that have 
any history. 

Space does not permit an extended discussion of this in- 
teresting development, but by 1900, the automobile had 
arrived at the stage shown in Fig. 4. It was still consid- 
ered as a carriage driven by an engine instead of being 
handsomer than 


drawn by horses. It was somewhat 


that of James, but some of the foolish decoration still ad- 
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Kia. 7. 


STAND. Fic, 9. 


LATER MODEL OF THE TYPEWRITER OF Fa. 9. 


ONE OF THE First CoMMERCIAL TYPEWRITERS. 
Tur TYPEWRITER OF Figs. 7 AND 8 AFTER SEVERAL YEARS OF DEVELOPMENT. 


EARLY MopeL or TYPEWRITER MOUNTED ON A 
Fig. 10. A 


Fie. 11. Lavrest Mopet or TyPEWRITER 


Fia. 8. 


SHOWN IN Fias. 9 anp 10 


unconscious mind and show how this progress can often 
There 
is nO more reason why every new machine should repeat 
the history of its kind than there is that every man should 
But, on 


be hastened by a consideration of these matters. 


repeat the entire history of the human race. 
every hand, we can see machinery that is still in the dark 
ages of machine design and remains so simply because no 
designer in that particular line has had the courage or 
knowledge to change its form and appearance for the bet- 


ter, 


Tit DEVELOPMENT OF TIE AUTOMOBILE 
To illustrate this, consider the development of the 
Fig. 1 shows the Trevithick steam carriage 


Evidently, the builder was satisfied 


automobile. 
of the year 1802, 


hered to it. By 1906 the machine, as shown in Fig. 5, had 
begun to take on its modern form, as designers began to 
study its functions more carefully and as it began to be 
more efficient. The modern car, as exemplified in Fig. 
6, is without doubt one of the most efficient machines that 
man has produced. It is beautiful because it is so highly 
purposeful, and as it has gained in efficiency, it has pro- 
portionately laid aside foolish and unnecessary decora- 
tion. Whether it has, like the ax, reached its highest 
development is an interesting question. And if it has not 
reached its highest development, what form will it finally 
assume ? 

The pictorial history of the stationary steam engine and 
the locomotive from the period of primitive invention 
through the period of decoration to the stage of full 
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beauty of purpose is just as interesting as that of the 
automobile. It should be remembered that economy in 
manufacture has always been a powerful help in throw- 
ing off useless decoration. Decoration is costly, and the 
instant that it is no longer considered desirable for ap- 
pearance’s sake, it disappears. 
THE DEVELOPMENT OF THE TYPEWRITER 

Development of the kind discussed in the foregoing is 
not confined, however, to machines where problems of 
stress and strain are of great importance. Fig. 7 shows 
one of the first, if not the very first, commercial form 
of the typewriter. As here shown, it had already reached 
the decorative period as it is ornamented lavishly with 
garden products. Note the useless lid for covering the 
keys. Fig. 8 shows this same machine mounted upon a 
stand, the supports of which show the influence of sew- 
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stead of the three in Fig. 9. It is told that a foreign 
general agent, when he received a consignment of these 
machines with only two panel stripes, complained that 
they were not fully finished and threatened to have the 
third stripe put on and the expense charged to the manu- 
facturer. Fig. 11 shows the latest model of the machine 
embodying, of course, the feature of visible writing. It is 
a model of utility and singularly beautiful, though there 
is not one ornamental feature to be found upon it. It is 
a rare example of the development of a very intricate ma- 
chine into full beauty of purpose. 
Tue DEVELOPMENT OF THE SEWING MacHInge—A 
CONTRAST 
All machines have not been so fortunate, however, 
as the automobile and the typewriter. Fig. 12 shows the 
original sewing machine of Elias Howe in all its native 
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| simplicity. Fig. 13 shows the inevit- 


able decoration which appears in the 


form of flowers and fancy designs, 
while Fig. 14 shows the familiar plan 
of beautifying a machine by intro- 
| ducing classic forms. In the pres- 
| ent instance the designer succeeded 
in giving the machine the general ap- 
pearance of a water hydrant. When 
the machine was placed on a table of 
its own, the designer thereof, going 


back to nature for a motive, hit upon 








Fig. 12. THe OrtGiInat SEWING MACHINE OF Extras Hower 


SEWING MACHINE WITH PAINTED DECORATIONS. Fia. 


SEWING MACHINE WitH CLasstc DEecoRATIONS. Fla. 
15. Tite SeEwinG MACHINE ON A “GRAPE-VINE” 


a grape vine for his model, as shown 

in Fig. 15, and the sewing machine 

has never escape from this in flue nee, 

—J It is still barbaric in appearance, as 

. Fie. 13. Earby a brief study of Fig. 16, which illus 
14. Farry trates a modern machine, will easily 
show. It will be interesting to see 


how long it will be before it also es 


TABLE. Fia. 16, 


Tue BarBari 


DESIGN 





OF PrESENT-Day SEWING MACHINES 


ing-machine design, which will be discussed later. The 
pedal is for returning the carriage. The cover over the 
keys is shown in the open position, and it will be noted 
that this cover is decorated on both inner and outer sur- 
faces. Fig. 9 shows this machine after some years of de- 
velopment in the hands of the Remington Typewriter Co. 
The fruits, flowers, and beautiful girls have been elimi- 
nated, but a considerable amount of striping remains. 
Fig. 10 shows a later model of this machine built just 
previous to the introduction of the feature of visible writ- 
ing. It still retains a considerable amount of striping, 
though only two stripes are seen on the side panels, in- 


capes from this handicap and is de 
veloped in appearance as highly as 
the typewriter. 
The most amusing example of this principle is the so- 
Fig. 17. The stove, in 


called parlor stove, illustrated in 
general, has not been looked upon as an objec t of scientifir 
research, nor could it be deve loped by handling, as in the 
case of the ax. It has therefore remained, apparently, 
in the care of the artist-artisan, with startling results, 
for it appears bedecked with fruits, fishes, flowers, birds, 
beasts, and creeping things. It is in a class by itself and 
represents, I believe, what is likely to occur when the 
artist-artisan is allowed full freedom to express himself 
unguided by the points of view presented in the fore- 
going discussion. No doubt, 1] the stove In Fig. 17 had 
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heen built 200 years ago and was the sole surviving one 


of its kind, we would find it carefully preserved in some 
creat example of handicraft art. Similar 


From all such 


niusculh as a 


things 


are to be seen in most museums. 


art ray we be delivered ! 

The examples shown in the foregoing discussion are 
not unusual, and similar ones are to be seen on every 
Much of our furniture and not a little of our ma- 


Has 


dining-room tables often 


hand. 
chinery 1s hadly designed and foolishly ornamented. 
the reader ever considered whiy 
rest on carved claw-feet of the feline type, to the exclusion 
Why, 


articles have animal-like supports at all? 


of other forms of animal feet ? indeed, should such 

The examples cited are significant because they indi- 
cate clearly the natural workings of the human mind in 
drawing on the experience of the past, either personally 
or of the race as a whole, when undertaking constructive 
Many Ol 


down to us from things that once had a significance to the 


work. our own ideas of decoration have come 


person or. tribe using them, over and above the simple 


idea of obtaining added beauty. ‘These decorative motifs 
have long since lost all significance and are In no way con- 


nected with our daily life or our methods of manufacture. 





Just because these decorative methods have been is no 
reason that they should con- 
linue lo be, and when we de 
pen on the artist-artisan to 
create some new design, we 


are very likely to obtain such 


a product as the stove ol 
Fig. 17. 
The Nenpor an INDUSTRIAL 
Ar 
“o far, at least, as the pro- 


duction of useful things is > 
ON AMAL 
concerned, we are in great Pisses 


{yaks - Es 

RAIA Ie » 

ae OPES 
need of an industrial art (hat MEG | > aad 
an index of our mod - : 


which will 1 


will be 


7 


ern life an / 














suited to and indicative of 
» low / 4 ; 
OUT WMOdCeCTH WelhOadsS O wniadheu 
facture. The most heautiful ee 
product will, no doubt, Fie. it. Thue Horripie 
continue to be made by hand. KN AMPLI ruil 
for the artist and ParLor STOVI 
painter cannot hiss their 


dreams on But in most of the 


These utilities will 


to othe rs to be executed. 


uiilities of life. the case is dithe rent. 


be machine-made whether we wish them to be so or not, 


for the economic principles invelved in mass production 


are too Important and too far-reaching to be discarded. 


utilities decorated and 


right ones are decorated and 


Some ol the se should hy some 


should not: but whether the 


whether the decoration is correct will not and cannot be 


determined by returning to hanclic rait work, as has heen 


sO strongly advocated 1\ Ruskin, Kmerson, Morris, and 


their followers, 
| 


The beauty of manufactured goods is, to a large extent, 


An 


watch possesses an intrinsic beauty that is quite indepen- 


an abstract quality. automobile or a camera or a 


dent of the way in wii l¢ hal Is heen ma le. It Is possible 
in most cases to separate the design from the construe- 
tion. The Brooklyn bridge Is ho less beautiful be ause 


John A. Roebling did not a tually build it by hand after 
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he had conceived its beautiful proportions in his mind. 
| would repeat that if there are correct principles under- 
utilities (and of 


course there must be such principles) these principles can 
and it will 


lying the design and decoration of 


be taught as we teach any other principles; 
only be by teaching what is right and what is wrong to 
the people as a whole that we can hope to make any prog- 
The manufacturer will naturally make what he 
finds a demand for, and as public taste rises, his standards 


ress, 


must rise with it. 

I believe a small amount of art education in rural dis- 
tricts would very quickly eliminate the barbaric finish 
On the other 
can do to 


now accorded to agricultural implements. 
hand, there is much that the 
create good taste by offering as high a standard as he can, 
Let us 


manufacturer 


instead of catering to a taste already too low. 
hope ‘that the time is near at hand when the concrete 
building block will offend no ma- 
chines will look a little less agricultural, when furniture 
will no longer be designed to walk about, and when stoves 


more, when sewing 


will be designed for the purpose for which they are 1n 
tended and not as though they were to be exhibited at 
the county fair. 


A Useful BlacKsmith’s Tool 
Rack 


Near the forges in the blacksmith shop of the C. R. 1. 
& P. R.R., Silvis, Ill. are racks like the one shown. The 
upper part holds all kinds of tongs, and on a hook at 
one corner of the rack are the links used on the tong 











A Buacksmitiv’s Toot Racer 


Below is a grating on which swages, formers 
The racks are simple 
and easy to make, and they prevent much of the disorder 


handles. 
and other anvil tools are kept. 


commonly seen in a blacksmith shop. 
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Paints Used in the Machine Shop 


By E. 





SY NOPSIS—As a rule men in machine shops 
know far too little about the paints, varnishes, and 
the like, that they buy and UN¢é in large quantities, 
One reason for this is the gre at secretiveness of 
paint manufacturers. This article, dealing with 
the ingredients and adulterants of paints, is the 
first of three, all written in a straight-forward, 
nontechnical fashion (from the paintmakers’ view- 
point) and telling of the ingredients, selection and 


application of paints in the mar hi ine shop. 





Machine shops and their auxiliary departments are 
large consumers of paints of a number of different classes, 


which are, for the most part, selected by the trial and 
error system or lack of system. This method appears 
in many cases to be the only one that can be pursued, vel 
there are some established principles which, if followed, 
make for fairly uniform results. It is the purpose in 


this and two following articles to discuss these in brief 


fashion. 

No one expects a varnish which is entirely satisfactory 
as a finish for patterns to act equally well as a covering 
for roofs, yet there is very little general understanding of 
the way in which different protective and ornamental 
coatings may be selected. There are few other manufac- 
tured products in which substitution may be more easily) 
practiced or with less danger of discovery. Paint may not 
only cover a multitude of sins, but it may even contain 
them. 

Speaking in only the most general terms, paint is a 
pigment ground in oil and applied with a brush in a thin 
coat which dries by the oxidization of the oil. Varnish 
is a gum or resin cooked in oil; it dries by the same proc- 
ess except that the gum also hardens. Spirit varnish is 
a gum dissolved in alcohol or some similar liquid which 
dries by evaporation, leaving the gum in a thin layer, 
but no different from what it was before it was dissolved. 
Then there are a number of special-purpose coverings 
which are made up of various substances dissolved or 
mixed with a liquid which drys, either by oxidization 
or evaporation. 

There are also mixtures of paint and varnish; that is, 
varnish may be stirred into paint or pigment may be 
cooked into varnish, producing a covering which dries like 
paint but has a gloss like a varnish. These varnish-paints 
or cold-drving enamels play a large part in the painting 
industry. 

PREPARATION OF SURFACES 

Almost all surfaces require some preparation before 
being painted or varnished. This may mean cleaning or 
the application of some coating (filler) that is readily 
brought to a level surface to whi h the paint will adhere, 
or it may mean both. In the machine shop proper the 
filler is some kind of a silicate ground in oil and mixed 
with substances which expedite the drying of the oil. In 
the wood-wor! ing department this filler on close-grained 
woods may be simply a coat of shellac, which effectually 
closes the smal] pores, or in open-grain woods it may be 
made with a base of vegetable substance, like corn star h, 


or some mineral mixed with oil and a drier. Over the 


FISH 


/ 


filler is applied either paint, varnish, a coating of paint 
covered with an outside coat of varnish, or the two mixed 
to lorm an enamel. This is the very briefest possible oul 
] » of the ns lv; h prohl 

line of the paint and varnish problem. 


It is safe to say that paint and filler made with clear 


linseed oil and a base of powdered feldspar colored with 


graphite will make a most enduring covering At the 
same time we know that most of the paint that we buy 


costs less than the raw materials would if only the best 
were used. The paint-maker’s problem is to find sub 


stitutes for these best materials, which, when intelligently 


and carefully put together, will produce as good results as 


are needed, 
] 
] 


his necessity has made the making of paints a highly 


When the paint is made and sold, 


secretive occupation, 
it would appear to be an easy matter to analyze it and 
reproduce it. But this is not so, because some mechani 
cal mixtures such as these are also accompanied by chem 


ical changes which mislead the analyst. However, it is 


much more than probable that many of these secrets ar 
largely talking points and have comparatively little bear 
ing on the resulting paint and varnish. 

The principal ingredients of all paints and varnishes 
may be divided into pigments, oils, gums, and a secondary 
ingredient—the drier. These I will discuss before tak 
ing up the use of each in the different departments ot 


the shop. 
PIGMENTS 


A pigment is any inert material which may be mixed 
with oil and which, when the oil dries, will adhere to the 


painted surface. By inert, we mean that it must be a 


material which is not chemica acted on by the oil or 
other ingredients of the paint. The most commonly 
known pigment is white lead, although it may not be the 
most used. This is made by dipping lead castings in 


are banked up 


dilute acetic acid (vinegar) jars whic 
in tan bark to keep them warm. ‘This seems like a crude 
process, but it has hardly been improved on in the past 
White lead is either sold in di 


/ 


often, ground in a small amount of linsee 


SOO vears. form or, more 


Zine white is also used as a pigment for white paints. 
It is even 


whiter than white lead. though, as will be seen later, the 


} 


It is made simply by burning zinc in the air. 
vellowing of white paint is due more to the oil than to 
the pigment. It is not so opaque as lead, so more pigment 
is needed to cover a given surface equally well. These 
white pigments are desirable as the base for any light-col 
ored paints; that is, if a wall is to be painted it will re 
flect more light and have a more cheerful look if it is 
painted white and then tinted with a transparent color 
While this is not true to the same extent with the colors 
mixed directly with each coat of paint, there is something 
of the same effect. 

As not many colors are used about a shop, many pig 
ments may be passed over without mention. Reds, how 
ever, are much used—vermilion, red lead, iron oxides, 
and others. 

Vermilion—sulphide of mercury—is the “reddest,” or 


rather it is scarlet. Chinese vermilion is often specified, 


but the best appears to come from England. American 
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vermilion is made from coal tar. Red lead is strictly a 
pigment, but it is used chiefly as a base for protective 
coatings for iron and steel. It is used in some shops as 
a coloring for shellac, but it is not suited for that pur- 
pose, as It Is impossible to get a smooth coating. 

Iron oxides have the general name of being useful only 
in very cheap paints, though on wood they have wonder- 
ful sticking qualities. The oxide paints are largely used 
for freight cars and the outsides of wooden sheds and shop 
buildings. They may be made from a hematite iron ore, 
which, when roasted, turns into different oxides, varying 
in color from a yellowish red to a dark purple, the last 
being known as crocus, Usually, these different-colored 
lumps are pulverized together and make a dull red paint. 
Some mills select the better grades and use them to make 
house paints. Venetian red is the same in composition, 
but is made by mixing the residue from the distillation of 


sulphurie ut id chalk. This 


The resulting color is very perma- 


fuming with mixture 1s 
washed and roasted. 
nent, the paint has been known to last for centuries with- 
out fading. 

Ordinary brick made from clay colored with oxide of 
Wohi is red, and undoubtedly some of the cheapest paints 
are made to some extent from brick dust. 

Among blacks, lampblack is the most used, though bone 
black and ivory black have their commercial applications. 
precisely the same way as the soot when 
that is, by oil 
light; a 
5 |lb., although coarser varieties may 


This is made in 
burning 


a lamp chimney is smoked, 


against a cool surface. It is very barrel of it 


weighs only about 
It should always be borne in mind 


the 


run as high as 30 Ib. 
that 
which it is mixed. 


lampblack retards drying of paint with 


any 

Graphite, sea coal or ordinary coal are all carbons. 
They may be ground in a small quantity of oil or mixed 
They form 
but one hardly suitable for orna 


directly in the oil that is to be used for paint. 
a proter tive covering, 
mental work that will be seen at close range. 

These pigments all have other values than their color 
Ing properties, They 
A film of ot] alone is not Waterprool, but by 


serve to make the coating of oi! 
watertight. 
ihering to the particles of pigment and to the surface 
which it covers, it becomes tight. Then, too, a surface 
of oil alone is not enduring, it is easily scratched and 
marred; thus, the pigment, especially if it is hard like 


graphite, protects the oil and makes a lasting surface 


OILS 


The most important of all oils from the paint-maker’s 
point of view is linseed. This is pressed from flaxseed 
ind takes its name like linen from the Latin name of the 
Hax plant. American seed is much used, the larger part 
coming from Argentine. At present writing flaxseed and 
linseed oils are advancing in price rapidly because of the 
scarcity of ships to carry the seed. What we ar 
India. A very considerable supply Is 


necessary, for only about 21, eal, of oil can be obtained 


vetting 
is coming from 
from a bushel of seed. The seed is ground to a meal, put 
in canvas bags, placed in steam-heated presses, squeezed, 
and allowed to drip. The small amounts of impurities 
are removed by filtering and allowing the oil to settle. 
The older, “tanked,” oil is considered superior, as it has 
The only 


safe way, however, to be sure of the age of this oil is to 


lost more of the matter held in suspension. 


store it oneself. 


Linseed oil is the most expensive of the oils used in 
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commercial paint-making, and, therefore, holds out ihe 
greatest attraction for those who are trying to make a 
The principal adulterants are fish 
oil, rosin, rosin oil and cotton-seed oil. The most 
If fish oil has been used, the oil will darken 
Rosin oil 


“just-as-good” paint. 
used 
is TOSIN oil. 
can be 
Linseed 
varies very little, ranging from 0.9325 to 0.9348. The 
same test also detects rosin itself. Cotton-seed and other 
Other tests of a chemica! 
nature can be applied which will not only detect the pres- 
ence of other oils, but will determine the quantity. Prob- 
the adulterant that the harm, and one 
that many claim does good, is fish oil. This mixes well 
up to about 80 per cent. linseed and 20 per cent. fish oil. 


when chlorine is passed through it. 
detected by an increase in its specific gravity. 


vegetable oils lower the density. 


ably does least 


The menhaden oil should be used. 


Bo1LeD OIL 


The pressed linseed oil is called raw oil. If used in 
paint or varnish a long time must be allowed for it to dry, 
though once dry it makes a more lasting paint than can 
be obtained in any other way. There are two objections 
to a slow-drving paint—one that it requires so long a time 
after a piece of machinery or wood work is done before it 
can be finished and shipped; the other, that the longer 
the time required for drying, the more danger there is 
that dust will settle on it and dry into the paint. 

One way of expediting the drving of oil is to boil it. 
Boiled oil is raw oil that has been heated to a temperature 
of 400 or 500 dee. F.. and while hot, treated with red 
lead, litharge or sugar of lead, or else borate or hydrats (| 
The oil is kept boiling from a few 


oxide of manganese. 


hours toa week. The higher the temperature, the quicker 


the process—also the greater the danger of injury through 


overheating the oil. If the oil is overheated it “‘eracks,”’ 
as the common expression has it, or changes its chemical 
fructure. 

When the oil has boiled suffi iently, it is allowed to 
settle for about two weeks. It does not increase in value 
especially when it has been treated with lead as 
a drier. 10 to 
4) per cent. of cotton-seed oil to the linseed oil while it is 
heing boiled. This can be detected hy the failure of the 


mixed oil to entirely settle no matter how long if may 


with ave, 
It is not uncommon practice to add from 


stand. It decreases the dry ing power of the oil. 

soiling oil, even if conducted slowly, produces a dark 
color which at times is undesirable, so other methods are 
often used. One of these is to boil a large percentage of 
lead and manganese with oil, and then add this to raw oil 
when cold. In this case about 4 Ib. of lead and manganese 
are added to a gallon of “drier.” There is considerable 
difference of opinion as to the rélative merits of the boiled 
Probably 


the largest part of the ready mixed paints are treated with 


oil and the “bung-hole” drier, as this is called. 


this kind of drier. 
is to use carefully boiled oil, but it is better than a boiled 


It may not be as cood practice as it 


oil that has been overheated in the process. 
GUMS 

There are various substances known as gums, which 00ze 
Those used by the varnish maker are of three 
The 
original varnish gum was amber, a fossil gum found al- 
most entirely on the Baltic shore of Germany. As amber 
is too expensive for use in any varnish that is used in a 


from trees, 
ceneral classes and an infinite number of grades. 


machine shop, we need take only passing notice of it. 
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The other gums are almost all known as copals, but 
they cover all the possible ranges of hardness and clear 
ness. The name copal varnish has no significance except 
as distinguishing the oil varnishes from the spirit var- 
nishes, like shellac. 

The three large classes of copals are the hard, or Zanzi- 
bar, copal from the eastern coast of Africa and the East 


Indies; the medium, from West Africa: and the soft, 
from Kauri, Borneo, Manila, and South America. The 


hard gums are all, like the amber, fossils from trees that 
have perished long ago. The medium gums come from 
trees now extant, and the soft gums are taken from living 
trees by tapping, as for maple svrup or turpentine. Out 
side the varnishes used by high-grade furniture factories 
and in the more expensive building finish, little of the 
hard copal is used. What we are most concerned wit! 
are the medium copals, though there is no doubt that PF 
ereat deal of soft copal, as well as rosin, is sold in “copal” 
varnish. 

Of the soft copals the Kauri (New Zealand) copal is 
the best for general use. ‘There appears to be no way o 
testing the quality of the various copals or of identifying 
them in the shop. The varnish manufacturer buys the 


copal raw, as it is imported, and judges it by its appear 


ance, The natives in different places having different 
wavs of preparing copal for shipment. llowever, if the 
cum has been loaded with any considerable percentage o 
rosin, it can be detected by crushing it, When the chat 
acteristic odor of the rosin is evident. The rosiny fe 
that used to be familiar to bovs in the country schools be 
fore the abolition of corporal punishment is also in « 
dence. 
TURPENTINE AND Rosin 

Turpentine and its products occupy a place interm« 
diate between the gums and the oils. Turpentine its 
is the sap of the South rh, or hard, pine. When distilled, 
what comes over is spirits of turpentine, which is sold 


hat is left is rosin. 


by the trade-name of turpentine; a 


a 
= 


Each has more or less impurities. Rosin is used freely as 
an adulterant or a substitute for the varnish @ums. 

The raw turpentine is distilled in a copper still at tem 
peratures from boiling up to 300 or 320 deg. FF. The 
first products of distillation are water and impurities 
which are allowed to pass off. As distillation foes On, t| ‘ 


spirit comes ovel and floats ol the remaimimng water, 


which continues to be distilled off and which is added t 


from time to time to promote distillation. Ten barrels 
of raw turpentine give about 2 bbl. of spirits and 6 
rosin. 

The rosin is graded according to the time when it 


gathered. The first rosin. that is, from turpentine tak 
during the first weeks a tree is tapped, is almost white 
and commands the highest price. As tapping is contin 
ued the product turns yellow and brown and then almost 
blac k. It is craded and sold according to the color there 
being 13 grades of which No. 1 is half-way down the list. 
Turpentine is very commonly adulterated with mineral 
oils of the cheaper grades, with which it mixes readily 
The density of clear turpentine is O.864 to O.868. The 
mineral oils which are low enough In Cost to he used is 


} 


adulterants are heavier and raise the specific gravity of 


the mixture. Turpentine itself is used as an adulterant 
to such an extent that most painters have little svm 
pathy with the purchaser who finds his turpentine also 
adulterated. 
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Turpentine dries largely by evaporation, leaving a thin 
coating something like that left by linseed oil, but not 
nearly so thick in proportion to the amourt applied 
Turpentine in paint makes it spreac more readiiy and ap 
parently cover more space, but reduces the life of a paint 
or varnish exposed to the weather It finds its most 
legitimate use in inside work, on mac hinery, inner walls 


of buildings, et 


¢. It also helps paint to dry quickly, as it 
takes the place in the mixture of the same amount of oil, 
leaving less of that to dry. In varnishes it has a legiti 
mate place, as it is the solvent for the combined oil and 
gum. There it appears to evaporate almost entirely. 
Rosin likewise is not much adult rated, but is used as a 
substitute for gums. Its nature is not gummy,. but it is 


dry and brittle. Its most legitimate ise appears to be 


i soap making, as it is the base of all vellow laundry 
. It +] ] es , 
Soaps. { Is also the base Of printers mK, Which Is al 
er kind of varnis| 
Rosin On 
’ | { AS a ] 
ihe ower grade o rosil r¢ } T rl dis mim east 
! STIIIS usun uUnaer Vile Mn Bee Ves Ww a little 
aovel 50 per cenfg., of Pubic rostil 0 and oy lo 0) ber cent 
‘ 1} 4 rm . 
material suitable tor Wavon crease he value of the 
is dependent on 1 if te! ) tiol ) mortal with 
e ane Howling air through it to each at This oll ois 
sed as a substitute for seed ¢ both paints and 
RIERS 
riers are of two classes, of wy ome oil and 
3 « mtitutes he rl re te “nn mention What 
owl ~ lapar driers Wn =T ‘ ed with 
lapans | ( siitiee ( rie 1 | | il ire 
ead WwW roller ol whe! Phbsacte ! ) } shes 1 pro 
rtions which varv from 10 to 50 ner cent. « ts, Make 
L late \\ | whe Ih) ( \\ ye) ron es tf 
ne wit reel ms [es wae elTect 1 i! othe! drie! 
ese driers are rea irhishes ( sually made in 
irish wtories and boug om them by pa nial 
mLurers hie have e same ¢ ect } mp } thy 
pearance of the painted surface 1 he use of varnisl 
i! pat has If sedi in lareve em h quantities thie 
} } } ’ ; 
(id a Gioss and ster To e ti ( suriace 
Havin na very brief wa ced the principal 
} ] } 
neredients used i pa ~ ! i] Cs ntwol iow 
les \\ Take thre mryehiiye Shop sectiol iD ection 
hd discuss the paint materia ed for different pur 


Simple Method of Turning Cams 


“4 7 


im a Lathe 


\ simple method of turning cams which are solid with 
the shaft Is show! ae i a ‘| ( stilt ul ed on the 
power hacksaw made by the Armstrone-Blum Manufa 


turing Co., Chicago, Il.. and besides the cum, if also has 


a slotted crank on the end. After the shaft has beer 
turned and the cam roughed down to approximate size. 
t is mounted in a lathe as shown \ master cam with a 
it collar on it is clamped at A \ gage is set in the 


crank slot, and the end of th pointer B is used to indi 


cate the setting of the master cam, which has a ne seribed 


on it for the purpose, The tool block €( carries a cutting 


tool and a cam rider. or follower The cross-feed screw 


is disconnected, and the rider is kept in contact with the 
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Fig. 1. Turnina Cams In A LATHE 
master cam by means of the spring DY, which pulls the 
cross-slide toward the back, 

The form of the different parts will be understood by re- 
Ilere the cutting tool is shown in the 
The cam turned 


ferring to Fig. 2. 
tool block at A, and the cam rider, at B. 
is shown at (; the master cam, at J), and the setting gage 
at LY. 
Mechanical Accidents in the 
State of Washington 
The accompanying diagram issued by the Bureau of 


Labor of the State of Washington shows an interesting 


Fie. 2. Some or THE Parts 
relative efficiencies of steam, gas and 
that first-class 


12 per cent. of the avail- 


out the 


is stated 


In pointing 
oil engines, it 
modern steam engine utilizes about 
able heat in the resulting in, say, 1.6 to 1.7 lb. of fuel 
per b.hp.-hr. during a week's work of 55 hours. If the 
boilers are to be fired by producer gas, for which purpose slack 
and dust can be used, then each brake horsepower will require 


by “Power” roughly a 


coal, 


about 2 to 2.2 lb. of coal Internally fired gas and oil engines 
are approximately twice as efficient ag steam engines, which 
means that they utilize about 25 per cent. of the available 
heat. Crude oil being 37 per cent. better than good ordinary 
coal, oil engines should use only about three-eighths as much 
oil as the coal mentioned above, say about 0.6 Ib. per b.hp.- 
hr. Then, however, as there are no boiler radiation losses 
over night, a material saving results and the oil consumption 
per week of 55 hours may be about 0.5 lb. per b.hp.-hr. Petrol 
and similar internal combustion engines would require about 
0.4 lb. per b.hp.-hr. Gas engines have also the same efficiency 





















































found notices laying men off as a pun- 
ishment for getting hurt by what is 
termed carelessness. So that, in addi 


able to work otherwise. These shops 


tion to injury, he suffers a wage loss, 


calculated the cost of hiring and firing 
of production as closely as those of the East. 
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MECHANICAL ACCIDENTS IN THE STATE OF WASHINGTON 


assuming he was as oil engines, but as there is 
. the . -ers 

have evidently hot 2% precusem, ; . 
. of quite 10 per cent. if they have to stand idle over 


men and the loss efficiency of gas engines is only about 40 per cent 


that of first-class steam engines. 


a loss of about 20 per cent. in 
if these work day and night, and another loss 


night, the 


better than 
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Some Methods Used in Manufac- 
turing Dobbies 


EpITORIAL CORRESPONDENCE 





are attached to the fingers a. which are fastened to the 


SYNOPSIS—In this article some of the tools shafts and carry the heddle and eyes through which 
for making a textile dobby ere described. It the warp threads from the loom are passed. As the in 
should be remembered that textile machines are dex fingers are raised by the pegs. forcing the desired 
sold cheaply, yet expected to produce accur- hooks on the knives. the connections between the two 
ately. This will account for the apparently crude parts being by means of needles, the knives are pro 
type of tools used, but if the amount produced is pelled ba ure nd and forward by the rocker arm. This 
analyzed, it will be seen that it compares favor- propelling motion raises those fingers of the hooks in 
ably with other machines. To this end, quick- contact with the knives and, in turn, the connected 
acting holding and locating devices are necessary. shafts of the loom 





This action forms a shed in the warp through which 


Textile dobbies, one of which is shown in Fig ce 





are used for operating the threads of the warp in cotton 
and worsted looms; by drawing the shafts of the loom 
upward, they form the shed. Changes in the position 
of the warp threads, whether in the upper or the lower 
part of the shed, produce the designs on the woven 
cloth. This operation is performed in the following 





manner: 
Steel pegs are placed in the holes of the wooden bars 
A. These pass around a cylinder which is revolved 
through a worm and wormwheel and a= sprocket by 
means of the chain B driven from the loom. As these 








bars pass under the index fingers C, should there be a 





peg, the finger would be raised: if there is no peg, the 


finger remains stationary. The raised finger in turn Pie. 3. Drituine Jack- Pig. 4d. Facine THE 
would force the hook DV, which is attached to the index BACKS Bosses 
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Fia. 1. A Compretep Dossy Fig. 2. Drinning Large Houe in Jack-Backs 














finger by a lever called a jack-back, to drop so that the shuttle carrying the weft is throw: A change of 
the hook end would rest on either the upper or the lower — shed is made with each new combination of the pins in 
knife E, according to the arrangement of the dobby. the wood 1 bars. This ( ha re may occur eu I) revolu 


The machine is made with racks at the upper and tion of the loom or each time the knives are propelled 
lower ends, as shown; these are designed so that the forward and backward. This sequence, however, may be 


hooks and the needles F are kept in contact. The rocker changed, the size of sprocket wheel which drives the 
arm @ is operated through swivel joints by the driving wooden bars being the determining factor. 


shaft of the loom and the vertical pitman rod //, Cords In this article will be described the making of the 
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jack-backs, rocker arms, index fingers, spring heads, 
and filling-fork slides used on looms. The methods 
shown are those of the Kilburn Lincoln & Co., Fall 
Mass. 


River, 
MACHINING JAcK-BAcKs 

The first machining operation on the jack-backs is 

The casting is located by the 

Fig. 2, the end of the part 

The part is then fed against 

This operation 


drilling the center hole. 
cup-center A, shown in 
being placed on the rest B. 
the drill C, and the hole is machined. 
is performed at the rate of 400 per hour. 
The jig for drilling the holes at 
shown in Figs. 3 and 3-A. The casting is placed on 


used the ends is 
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Drittine Spring Heaps 
The jig used for drilling the spring heads for the 
harness, which, however, is not part of the dobby, is 
shown in Figs. 5 and 5-A. The rough casting is located 
by means of the two pins A which fit into the jig through 
cored holes. The strap B is tightened on the casting by 
means of the thumb-nut shown, thus holding it securely. 

Three %-in. holes are then machined, the drills being 
guided through the bushing in the jig. This tool is 
designed so that it will accommodate both right- and 
left-hand parts. 

The fixture used for milling the sides of the filling- 
fork slides for looms is shown in Figs. 6 and 6-A. The tool 
is designed to hold three castings, which are located by a 

















Fie. 5. DritLine THE Sprinc Heaps ror THE HARNESS 
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Fic. 6. Munuine Sipes or Fiuuinc-Fork SiLIpEs 








Fic. 7% Dritt Jie ror Rocker ArMs 
A which fits into the hole drilled in the previous 
The wooden handle B is pushed down, which 


This comes in contact with 


a pin 
operation. 
brings a latch into position. 
the end of the part at C, forcing it into position in the 
jig. The %¢-in. drill D is fed through the bushing, as 
shown, thus drilling the hole in the part. 

The piece is then reversed, and the operation is Te 
peated for the hole in the opposite end. 

The bosses on the sides of the large hole are next 
faced. This is shown in Fig. 4. The casting is placed 
on the rest A and the facing cutter B, which is fitted 
with a pilot, is fed against the piece until the correct 
facing is obtained. These parts are faced at the rate of 
100 per hour. 











Dritt Jig ror INDEX FINGERS 


Fia. 8. 


tongue fitting into a cored rectangular opening. Hook 
bolts are then drawn down by means of the bolts A, and 
coming in contact with the castings hold them securely. 

The operation is performed with the cutters B, which 
are placed in the arbor with a spacing collar of the 
correct width. The cutters are 7 in. in diameter and 
1,4; in. in width, and operate at 32 r.p.m. with a feed 
of 0.033 in. per revolution. The fixture is located by 
means of tongues and held down with bolts to the ma- 


chine table in the usual manner. 
DRILLING THE Rocker ARMS 
The jig used for drilling the rocker arms on the 


dobbies is shown in Figs. 7 and 7-A. The rough cast- 
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DETAILS OF JIGS AND Fixtures Usep IN MAKING DoppiEs 
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ing is located in the jig by means of adjustable screws 
Two ¢ lamps, as B, one on each end, 
the to hold 
in. in diameter, is then machined, the 


on the sides, as A. 
are then 
The center hole, 1 3 
drill C being guided through the bushing in the jig. <A 
plug is then placed through the bushing drilled in the 
part into the hole D, thus holding the part in alignment. 
The %-in. holes at the ends of the lever, as KE, are then 


tightened on piece it securely. 


machined, the drill again being guided through bushings. 
It will that this jig is designed to suit 
both rocker arms both the short 


he noticed 


driver and driven of 


and longer ty pes. 


When drilling the index fingers, the jig shown in 
Kies. 8 and 8-A is used. This tool is designed to suit 
both straight and bent fingers. The casting is placed 
in the jig with one end resting against the pad A and 


the other end at B. The handle C is then turned, oper 
ating a cam which forces the casting against the locating 
stop. The handle ) is next drawn down, which operates 
a cam on the surface of the finger, whi h it forces down 
The then drilled 


as shown. 


and holds securely, V-1n, hole is 


through the bushing £, 


Inspecting Connecting-Rods 
and Magmetos 


Conner ting-rod 


An interesting method of inspecting 
and piston alignment in the Packard plant is shown in 
Fig. 1. The inspection gage consists of a cylinder block 


which When the 


crank case, with the crankshaft, connecting-rods and pis- 


has been cut in half, as can be seen. 
tons in place, is brought to the inspection department, 
the half cylinders shown are placed on the crank case and 
located by the same dowels which eventually locate the 


cylinders on the same crank case. With the half-cylin- 
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ders in place, as an inspection gage, each piston is tested 
in its proper half-cylinder, which at once shows any va 
riation in alignment of either the piston pin or connect- 
ing-rod. When these are found to be correct, the inspec 
tion half-cylinders are removed and the regular cylin- 
ders put in their place, the engine being then on a fair 
way toward completion. 

Another interesting inspection device is shown in Fig. 
2, being known as the THitenegraph test. This is for in 
specting the magneto and shows the intensity of the spark 
in three positions, commonly known as retard, half-ad- 
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A Magnevro Recorp rroM THE HITENEGRAPH 
Tks! 


Kia. 3. 


vance and fulladvance. It also shows if the sparks occur 


in correct relation to each other. 
Hach test is made on a specially prepared sheet, which 
may be likened to an indicator card, this sheet being 


placed around the cylinder in front of the spark point 


shown. Each spark punctures the paper and leaves an 


impression, which can be easily read, as shown in Fig. 3. 
This gives a complete record of the performance of each 
magneto and shows its exact condition at the time of in 
As ignition ts such an important feature in in 
that 


the magneto is in good condition before putting it on the 


sper tion. 


ternal-combustion engine work, it is well to know 


motor for final assembly on the chassis. 
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TESTING THE Pistons AND CoNNEcTING-Rops 


1 Haur-Cy inven 


Fria. 1. 


IN 
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The HrrenrcraepH MaGneto Test to SHow 
INTENSITY SPARK 


Fia. 2. 
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Drilling Operations for Making 
Printing Presses 


KE pIiTORIAL 





sule 


SYNOPSIS—When drilling the the 


same jig is used as for the previous milling and 


jJrame, 
drilling operations, thus tnsuring perfect inter- 
changeabuily. The jg uses a novel method of lo- 
cating by means of a block which carries pins to 
fit on the sides of one of the gear teeth. Drilling 
and shaping ope rations ona bracket, in wh Y h the 
Same fixture Ls used for hoth Ope rations, are also 


interesting. 





Some of the operations and tools used hy the Nation- 
Press Co., 


high-speed printing presses may prove of general interest ; 


al Automati Lehighton, Penn., when making 


some of the jigs and drilling operations will now be de 


scribed and others will appear later. 


CORRESPONDENCE 


The jig used for drilling main driving gears is shown 
in Fig. 2. The gear casting is placed over a pin which 
fits hole. The correct 
obtained by a sliding plug A in which is fitted two pins 


into the center bored location ts 
spaced to register accurately the thickness of a tooth 
When the gear is on the correct location, a hole B is drilled 
and reamed for the reception of the pin C. 

and the con 


This method 


The jig is shown in position in Fig. 3, 


struction of the locator A may be observed. 


of locating the gear for the drilling operation insures the 


hole being in the correct relative position with the teeth 


When drilling the ruling-cam disks, the jig shown in 
Fig. 4 is used. The casting A, which has been turned 
and bored to size, is located by a plug which fits into the 
hole B. After the first hole has been drilled, a plug 


C is placed through the jig ane rilled, thus prevent 

















Drittinc Epar Tones Fia. 2. 


IN SIDE FRAME 


Fic. 1. 
GEAR 





Jia ror MAIN 











Fia. 3. Jia ror Mari~w Gear—m 


SiHowina LOcaTor 

















Fie. 4. Drituina RuLING- Fig. 5. Jia 


Cam Disk PLATES 

The jig shown in Fig. 1 is used when drilling the 
The casting A 
cated against the finished edge B and by tongues fitting 
in the height blocks ¢C. 
bushings J) when machining the holes. 


holes on the edges of side frames. is lo- 
The drills are guided in the 
The same jig 
plate and the same method of locating the castings are em- 
ployed as when milling and drilling the face holes de- 
scribed in the previous article. 





FOR SPROCKETS 











Jig Usep ror Dritting KNIFE 
BEAMS 


AND Kia. 6. 


ing the part being drilled from revolving. Thirty-eight 
No. 20 holes are drilled. 

One of the finished disks with the screws tapped into 
the drilled the right. 

Jigs for drilling the sprockets and plates are illustrated 
The jig on the left is set up for drilling 
When in 


-in. and two %-in. holes are drilled, 


holes is shown at 
in Fig. 5. 
Sproe kets, being located by a mac hined registe r. 


position, Six 18 
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The jig A, which drills the plates, is set up ina similar 
Here, six ;‘g-in. holes and one 1%-in. hole are 


The drills for both operations are guided by 


lhanner, 
drilled. 
bushings in the jigs. 

The jig used for drilling the knife beams is shown 
in Fig. 6, 
at the ends A. 
surface, holding the 


The casting is located by resting in bearings 
Screws are then tightened against the back 
piece securely. The hole at one end is 
then drilled, after which a plug B is placed through the jig 
This holds the cast- 


ing from sliding and, when the second hole is drilled at C, 


bushing and into the machined hole. 


insures the center diameter between the holes being cor- 


rect. 


In this operation two 1-in, holes are machined. 
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screws B are tightened against the edge of the piece 
to hold it firmly. The opposite edge of the plate rests 
against the stops C. When the piece is held securely in 
the jig, four ;‘g-in. holes are drilled, the tool being guided 
by the bushings shown in the jig. One of the plates ready 
for drilling is shown at the right of the jig. 

When drilling the lower make-ready clamp, the jig 
Fig. The part is located between 
the two pins A at each end and held against the sides 
of the jig by the clamps B. In this operation two 3%-in. 
holes are drilled, one of the finish-drilled parts being 
shown at C. 

The jig used when drilling the platen rest in shown 


shown In 10 is used. 




















Fig. % Suapine Fixture ror Bracket 





Fic. 8. Dritt Jig ror Bracket 














es 


Kia. 9. 





DriLLING LOWER 
CLAMP 


Jig ror THrow- Fig. 10. 


Orr PLATE 








The fixture used when shaping the bracket for two-color 
The casting is located 
fitting between the 


attachment is shown in Fig. 7%. 


against the surfaces shown, a block 
and into the crotch. 
the bracket rests on a height block B. The two straps C 
are tightened to hold the part. 
A are then machined in a shaper, the fixture 


two bosses A The upper end of 
The upper surfaces of 
the bosses 
resting on the machine table. 
When drilling the for 
the jig shown in Fig. 8 is used. It 
the same fixture is employed 


attachment. 
seen that 
the 
held in a similar manner 


bracket two-¢ lor 


will be 
as when shaping piece, 
The casting Is also located and 
The cover A is, however, swung over and held by a bolt 
as shown. 

one 3% 


In this drilling operation two 84-in., one 1%4-in., 


in., and two %¢-in. holes are drilled and reamed, the 
various drills and reamers being guided with bushings in 
the jig, as shown. 


The jig used for drilling throw-olf plates is shown in 


ig. 9. s placed on the A and the 


The casting pin 


center, 














Fic. 11. Jias ror PLATEN Rest AND Swivet Fie. 12 
in Fig. 11. The casting is located against finished pads 
at the top, bottom and right-hand side of the jig. The 
screws A are then tightened against the casting to hold 
it securely against stress. 

In the drilling operation three 5¢-in. and two 4$-in. 
holes are machined, the drills being guided through bush- 
ing to secure the correct alignment of the holes. 

When drilling the swivels, the jig shown in Fig. 12 is 


used. The piece is located by pins which set on each side 


of the cylindrical surfaces, screws forcing it against them. 


The swinging clamp is tightened by a screw through its 
Slip bushings guide the drill and reamer for 
both holes. 

One of the SW ivels after being machined and assembled 


is shown on the table to the right of the jig. 
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The Design of Tumbler Reverse 
Gears 


By SuHERwoop C. Buiss 





and, in turn, through the idler B to the driven gear. 


SY NOPSIS—Tumbler gears are fre quently de- 


, , . which is caused to rotate in a direction opposite to that 
signed without proper atlention being paid to the 


of the driver. 


furning moment arising from the tooth pressures A tumbler of this type is usually provided with stops 


This imposes severe strains on the swinging arm to limit the throw of the arm in either direction and with 


and makes it difficult to secure proper mesh. This a device to hold the arm in its central position, in which 


article takes up the ele ments of tumbli r design and position both of the idlers mentioned are out of me 


shows how to calculate and reduce the furning mo- with the driver. 





ment. 
Force DIAGRAMS 
In designing a machine it is frequently found that a Referring to Fig. 2, the line F is drawn perpendicular 
drive through a tumbler reverse vear olfers the eCasiest to the line of centers of the driver ana driven rears at the 
method of adjusting certain parts back and forth. Tum point of tangency of their pitch circles and represents to 
bler rears for this MUrpose usually rotate at slow speeds scale the force acting tangent vo the itch line of the 
| ; | 
and are engaged and disengaged while in motion. driver. The line NV is drawn at an angle O (equal to the 
The methods of analysis which fol- 
low were used in redesigning several . 
tumblers which had given trouble be P 
cause of difficulty of engagement and le \ 
disengagement. Ease of operation and "4 7 ) - \ 
reduction of stresses in operating parts Fy yN R 0 C T 
can be obtained by reducing the turn > - Ps Ky aF qa 
q — k « wij 4 
ing moment on the tumbler arm due to LD i 5 xx \ re —\< a! i> “Ww 
: : tt-> te} +H b+} - —— ’ , 
the forces transmitted. Low bearing 47 5 > a Kon aa. “a 
pressures, although desirable, are of 4 B/S Uriver!| £44 may +4-4-}} |_f 
secondary importance because of the ' rw r > XT 
* | Qs? : 
intermittent use a device of this kind 2s —— ~ 
recelves, T : 
m ~ B 
Tumbler gears practically identical 
he A 
with those shown in all of the accon 
panying illustrations, with the singk Figs. dann 5. Meruop or FINDING THE TURNING MOMENT 
K K 0 S 
—_ ce? ip 
— _40 nk Phe fa 
aw “ AQ rw 
f 7" N F 1 7 j 
lO? 1 | h Y 





SS Wa \ WB VY 
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, p—D \ = § :\ \ i y 
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~Bushing on w 


Dr r 
IN 3K 44 
‘ 4 - } | ae er e . — 
iat _ rive ii! ven C alana 
Tumbler f vorTrs Q Ww Y 
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T \ / 
me 
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Fics. 1.2 anp 3. TumBLER REVERSE GEARS AND Force DIAGRAMS 


exception of Fig. 8, have been built. and the results which pressure angle of the tooth curve used) to the line F 

were obtained point to the correctness of the methods of through the intersection of the line of centers of the 

analysis employed. years with their pitch circles. At A a hi is drawn per 
A simple design of tumbler reverse gear is shown in — pendicular to the line F at its extremity. 

Fig. l. When in the position indicated, the power Is In the force triangle FAN \ represen | to scale the 


transmitted from the driver through the idler B to the resultant force acting normal to the tooth curve of th 


driven gear, which is caused to rotate in the same di driver. Similarly, the line W represents to scale the re 
rection as the driver. By raising the handle shown, the action of the driven gear normal to its tooth curve. Dis- 


idler A is brought into mesh with the driver, thereby regarding tooth friction, the line Q equals the line F; 


transmitting the power from the driver to the idler A therefore, the force W equals the force NV, 
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It should be noted that the direction of .V is similar 
to the direction of rotation of the driver and that the di- 
rection of the reaction W of the driven gear is opposed 
to the direction of rotation of the driven gear. 

In Fig. 3 the forces acting upon the tumbler shown 
in Fig. 1 are represented graphically. The gears and also 
the forces F, V, Y@ and W, are drawn to the same scale 
By extending the lines V and W to their 
and laying off from V components equal 


as In Fig. 2. 
intersection V, 
to NV and W to complete the parallelogram of forces, we 
find the resultant #, which represents the force acting 
on the tumbler arm. In this case the resultant R passes 
through the center of the idler B. The moment tending 
to rotate the tumbler arm is evidently the force R multi- 
plied by its perpendicular distance P from the center of 
the driven gear about which the tumbler arm swings. 

For the sake of comparison the forces NV and W have in 
all cases been assumed to be equal to 1700 Ib., which is 
approximately the safe working load of a 5-d.p. gear of 
2-in. face as given by the Lewis formula. 
find the resultant force R to be 3300 
which give a turning mo- 


Scaling Fig. 3, we 
lb. and the distance P 2,%5 in., 
ment of 7590 in.-lb. tending to rotate the tumbler arm. 

In Fig. 4 is shown the same tumbler as in Fig. 1 with 
the handle raised to bring the idler A into mesh with the 
driver and thus cause the driven gear to rotate in a direc- 
tion opposite to that of the driver, The 
resultant P is the 
way as in Fig. 3, and the turning mo- 
ment in the tumbler arm is found to 
he 3640 in.-lb. 


obtained in same 


REDUCING THE ‘TURNING MOMEN' 


A type of tumbler gear in which the 
large turning moment on the tumbler 
arm (inherent in the type of tumbler 
in Fig. 1) can be greatly reduced by 
proper design, thus facilitating engage- 
ment and disengagement and also re- 
ducing the stresses in the operating 
and locking parts, is shown in Figs. 5 
and 6. 

The driver and driven gears, as well 
as the distance between their centers, are the same as in 
Fig. 1. The forces F, Q, N and W, and the angles O and 
T, shown in Figs. 5 and 6, are the same as those shown in 
Figs. 2, 3 and 4. 

By depressing the handle in Fig. 5 the 
brought into mesh with the driver and the driven gear is 
caused to rotate in a direction opposite to that of the 
driver. By raising the handle the idler C is brought into 


idler A is 


mesh with the driver and the driven gear is caused to ro- 
tate in the same direction as the driver. 

Referring to Fig. 5 we find the resultant PR to be 1100 
lb. when the power is transmitted through the idler C. 
This, multiplied by the distance P, which equals 2,% in., 
vives a turning moment on the tumbler arm of 2530 in.- 
lb., or just one-third of that found in Fig. 3, with which 
Fig. 5 should be carefully compared. 

This reduction in moment has been caused by the in- 
crease in size of the idler and could have been made still 
greater by decreasing the center distance of the driver and 
driven gears. 

Inspection of Fig. 5 shows that if the idler C were in- 


creased in size, the forces NV and W would become more 


Figs. 6 AND 7%. 
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and more nearly opposed to each other and would finally 
be directly opposed, in which case the resultant R and 
therefore the turning moment on the tumbler arm due to 
tooth pressures would theoretically be reduced to zero. 
Of course, this would probably require an idler C of im- 
practicable dimensions; however, this knowledge should 
prove valuable. 
GETTING A ZERO TURNING MOMENT 

As the resultant & is a measure of the pressure on the 
bearings of the idler C, knowledge of the means of reduc- 
ing this resultant should also be of use in connection with 
the design of other than tumbler gear trains. 

Referring to Fig. 6, which shows the same tumbler 
as Fig. 5, but with the handle depressed to bring the idler 
A into mesh with the driver, the resultant A passes 
through the center about which the tumbler arm swings. 
In this case the turning moment on the tumbler arm due 
to tooth pressures is theoretically zero. This result is 
obtained by locating the center of the idler A in the fol- 
lowing manner, which holds good only for gears rotating 
in the direction shown: First, draw the line N tangent 
to the base circles of the driver and driven gears; second, 
locate the center of the idler A and the line Y, which is 
drawn through the center of the driver and also through 
the intersection of the line NV with the pitch circle of the 





RepucING THE TURNING MoMENT TO A MINIMUM 


driver. The idler A can be made of any convenient size. 
As the line V, which is tangent to the base circle of the 
driver, will intersect the pitch circle of the driver at the 
two points Y and Z, care must be taken to select the 
proper intersection through which to draw the third line. 
If the driver rotates in a direction opposite to that shown 
in Fig. 6, line three should have been drawn through in- 
tersection Z. 

In Fig. 6, the forces NV and Ware both tangent to the 
base circle of the driven gear by construction, and as .V 
equals W the resultant 2 must pass through the center 
of the driven gear about which the tumbler arm swings. 

The idler B should be made as large as practicable 
to reduce the pressure on its bearings. 

That the reduction in turning moment on the tumbler 
arm found to be possible in a tumbler of the design shown 
in Figs. 5 and 6 facilitates engagement and disengage- 
ment while in motion has been proved by actual trial. 

Fig. 7 shows the effect of the location of the idler 
upon the turning moment in the tumbler arm and the 
pressure on the idler bearings. The location of the 
idler in this figure is such that the forces N and W are 
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nearly parallel. It can be seen that if the forces N and 
W were parallel, the resultant R would have reached its 
maximum, or the sum of forces N and W. 


Modern Projectiles 


Two of the exhibits in Machinery Palace, at the Pana- 
ma-Pacific Exposition, which attract wide attention ar 
the group of projectiles shown in Fig. 1 and the armor 
test plate, Fig. 2. 

The projectiles vary from 8 to 16 in. in diameter, the 
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of projectiles fired against it at the proving grounds. Th 
four projectiles in front of the test plate, as well as th 
one previously referred to, were fired through it and re 
covered whole. The smallest of these is a 5-in. shell. 
weighing 52 Ib.: next, a 6-in., weighing 94 Ib.: at the left 
an 8-in., weighing 285 Ib., while the 10-in. projectile at the 


right weighs 553 Ib. 
Tyres or ProgecTiLe Noses 


It will be noted that two different types of noses, or 
end pieces, are used on these projectiles ; the long tap 





largest pair being in the center. Be- 
ginning at either end, there is first an 
8-in. armor field shell, weighing 323 Ib. 
and requiring a propelling charge of 
83.5 lb. of smokeless powder, Next 
comes a 10-in. armor-piercing shell, 
weighing 617 Ib. and requiring 162 
lb. of powder. The short 12-in. shell 
is a deck-piercing projectile, which 
weighs 824 lb. and requires only 20 to 
50 lb. of powder. It is a comparative- 
ly short-range shell intended to be fired 
from mortars set at a high angle to 
drop on the deck of a vessel. 

The next is a 12-in. armor-pierc- 
ing projectile, weighing 1070 Ib. and 
requiring 279 lb. of powder. The one 
at the left has a soft-steel nose, while 











that at the right shows only a small 


ring near the point by which this nose Fig. 





2. Armor PLATE Prercep ry ProgectiInRs 

















Fig. 1. A Grove o1 


Was originally held. The cne at the right has been 
fired through armor plate and recovered whole. The long 
12-in. projectile is known as a torpedo shell. It weighs 
1000 Ib. and requires only 20 to 50 Ib. of powder. 

In the center are two 16-in. shells. one being shown with 
and the other without the nose. These are made of 


cast iron for target practice. They weigh 2400 Ib. each 
and require 666.5 Ih. of powder as a propelling charge. 
All the other projectiles are of steel, the difference in 
the color of the bands painted around them indicating 
the material of which they are made, 

The armor plate shown in Fig. 2 is of 6-in. nickel- 
steel, face-hardened. It is a test plate to show the effect 


Mopern Prosecri.es 


ered nose is the newet! type, but both answer the sami 
purpose, The projec tile itself is of hardened steel, whil 
the nose is very soft. The hard point on th projectile 
extends well up into the nose, and as soon as the projectile 
strikes an obstruction, the main body forces its way 
through the soft steel nose. This acts as a sort of lubri 
cant and allows it to pierce the armor plate with much 
less danger of shattering itself. 

What has been described is only a very small part of 
the Army and Navy exhibit, but it attracts much atten 
tion and gives the visitor a realistic impression of the 


kinds of projectiles which are being hurled at one another 


by the two opposing forces in Europe. 
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A Pneumatic Forming Press 
By KE. V. ALLEN 


In the tin shop of the C. R. L. & P. R.R., Silvis, TL, 
an old air cylinder has been rigged up as shown for 


forming the “bulge” in the bottoms for oil cans. The 








A Pneumatic Forming Press 


disk is first blanked out and then placed in the die, 
which is The convex punch is then brought 
Other are 
work is not 


concave, 


down, and the piece is formed. dies also 


use in this press, when the class of too 
heavy. 


¥ 


Foremen’s Letters--Dull Times 


Dear Entropy: 

Things are going pretty good here, but orders are slack- 
ing off. You know we don’t make a thing that a man can 
use to fight with, so we are getting the cold shoulder. 
We are out of fashion, and the old man is one of those 
fellows with a conscience who wouldn’t sell a man any- 
thing to fight with anyway. 

I don’t pretend to know anything about the morality 
of this ammunition business, but IT know that if the old 
man sticks to his guns there is going to be some hard 
sledding for somebody before long. When it comes, I 
don’t know just what to do. If he tells me to lay off 
the whole gang, why all I can do is do it; but if he tells 
me to cut down the payroll 25 per cent., it will put me 
up against it good and hard. You know 
here just long enough to get everything working along 


I have been 
smoothly—so that I know who can do any job that comes 
along and what kind of jobs they do best and which they 
like best. Now if I have to throw any one man out, it 
is going to knock all my system into a cocked hat. 

I don’t want to drop Sam because he is the only man 
who can straighten long screws after they are cut without 
getting them full of short kinks. I don’t want to drop 
even that red-headed cuss because, if I do, I will have 
to give his work to some higher priced man. I don’t 
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want to drop the married men, especially those with a lot 
of kids, because I know how it feels to be hard up myself, 
and then I don’t want to drop the unmarried men be- 
cause they are mostly harder up than the married men. 
You see it don’t cost them much for their living, so they 
save their money by investing it, and the investments are 
no good except to wrap their laundry in. So there you 
are. There isn’t anyone that ought to be dropped more 
than anyone else. 

I have been tipping them off that it might be a good 
thing for them to look up other jobs until this blows 
over. Some of them got riled at that. They say they are 
going to stick to the concern through thick and thin. 
I tried to make them see that there were times when stick- 
ing might not be the same thing as loyalty, but they 
couldn’t see it. They say the old man has all kinds of 
money and that he will keep going no matter what. I 
don’t see what he can keep going on, for as you know, 
there is so much of our work that is more or less special 
that we don’t know what we are going to make until the 
order is in and the draftsmen have made a guess at what 
they want us to do. We don’t get real busy until that 
stuff comes back with instructions to make it over to fit 
the job. 

The only way that I can see to be fair to everybody is to 
run short time and treat them all alike. Half a loaf is 
better than no bread, if you will excuse the pun. I 
don’t know just how that wiil go with Mr. Hampden, but 
I am going to talk it over with the other foremen. Per- 
haps, if we all agree that it is the best scheme, he will 
listen to it, though, take it from me, the old gentleman 
does most of his thinking himself. Probably I am fool- 
ish to try to do any myself. 

[ am a little anxious about my own job. 
when I came over here I had an idea that by the time I 
had been here six months they would be begging me to 
be superintendent or something like that. Far as I can 
I fell into this pond without making a ripple. The 
paymaster knows I’m here, because he sees my name on 
the payroll. Fortunately, we foremen don’t go by num- 
ber, so there is one man beside Mr. Hampden who knows 
that The trouble is I don’t see any chance 
to make myself known. My room runs along all right; 
we get out the work when we promise it, and everything is 
as smooth as silk. But all that is expected of any fore- 
man. I suppose I might go on like this as long as I live 
and never produce the slightest impression. I keep 
thinking up new ways to make the work cheaper or to 
make the stuff more salable, but Mr. Hampden has al- 
ways thought of that before and has a perfectly good 
He is rather of an old-fogy with 
an absolutely good alibi. He looks uptodate, the shop 
looks up-to-the-minute, and the machinery we build is 
not a bit old-fashioned ; but after all, the thing is really 
a back number as a whole. I cannot put my finger on the 
root of the trouble, unless it is that the old man is so dip- 
lomatic that he can always make you think that his way 
is the best way. He has such a reputation for being right 
that no one dares to tell him he is wrong, especially on 
matters of judgment. He sits there in his office all un- 
suspecting that his business is falling behind, just because 
he has us all scared of telling him what we know and what 
might be worth his knowing. 

Well, so-long for this time, 
JIMMY. 


You know 


see, 


I work here. 


reason for not doing it. 
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Chuck for Cutting Off Flues 


The chuck shown in the accompanying illustration has 
been found useful in cutting off the damaged ends of 
boiler flues, preparatory to welding on new ones. 

The chuck consists of the body A, which screws onto 
the nose of the lathe spindle. Inside is the plug B, which 
is tapered on the front end and hardened to resist wear 
from the three jaws £. These are forced out against the 
inside of the tube to be held by means of the key )) bearing 
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DeTAILs OF CuTTING-OFF CHUCK 
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against the screw C’. 
justment for the position of the plug with relation to the 
key. The key D is made to fit snugly on the side to pre 
vent flying out when the chuck is revolving. 

The use of the groove F will be apparent to those who 
are familiar with the way in which the end of flues are 
often damaged in removing. One end will be cut from 
the inside by a flue cutter, and the other end loosened in 
the tube sheet by driving a blunt chisel down on the bead 
This groove, which comes between two of 


This scTew allows considerable ad- 


at one point. 
the chuck jaws, allows this point to slip over the chuck 
without any labor of straightening, so that it can be cut 
off smoothly while in the position indicated. 


HARMAN HEROLD. 


Lima, Ohio. 
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A Spreading Tool 


The illustration shows a tool for spreading main-rod 
straps, coupler yokes, and the like. It is shown in posi- 
tion between the two prongs of a main-rod strap. The 
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A SPREADING ‘TooL 
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taper key A is driven in until the prongs will easily 
pass onto the main rod. The taper key is then backed 
out and the device removed. 


J. A. BUCHANAN. 


Columbus, Ga. 
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Letters from Practical Men 
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Simply Constructed Elec- 
trical Indicators 


In Fig. 1 is shown an ordinary small flashlight at- 
tached to a tool shank for use as an indicator. A stud A 
is soldered to the flat the flashlight and has a 
threaded end on which is screwed the thumb-nut B. The 
push-button C is drilled and tapped for a Ygxl-in. piece of 
hardened drill rod D), and the wedge EK eserves to keep the 
battery from moving. 


side of 
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F/G./ FLASH-LIGHT INDICATOR FOR OUTSIDE WORK 
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Work FIG 2 FOUNTAIN PEN FLASH-LIGHT 
FOR INTERNAL WORK La 
SimepLy Constructed ELECTRICAL INDICATORS 


As originally made, the push-button on the spring F 
was too still: therefore, to make it more sensitive, it was 
necessary to take it out and grind or file it thinner. 

In use, the end of the rod PD is in contact 
with the revolving work; the high spot on the work, which 


brought 


runs out, forces the contact C toward the pole of the bat- 
tery, and when the actual contact is made, the lamp glow 
will indicate the high spot, which is moved until the 
lamp glows continuously. 

For internal work, we rigged up a fountain-pen flash- 
light, with the attachment shown in Fig. 2. The flash- 
light is held in the tool shank by the hole A. The end of 
the cap is drilled to receive the insulation plece B, which 
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must be cemented in. 
This ts fitted into the slot in the insulation piece 
and held by a pin, as shown. The end of C is soldered to 
the button D, the spring on which must be made thin to 
The device is used in a manner similar to 


The piece C is bent to the form in- 


dicated. 


be sensitive. 
that described. 

JAMES McIntyre. 
Hartford, Conn. 


Two Drafting Room Kinks 


A drafting kink which allows the relocating of a curve 
in a certain definite position and also measures the length 
of an irregular curve is shown in the illustration. It 
is in the form of a spline of the following construction: 
A strip of celluloid A, 
in combination with the hardwood 


approximately y'5X,/_ in., is used 
blocks B, which are 
provided with two points, one longer than the other. 





eA 


sky Hole for 


A 
Wire ‘ait 
© 


SIDE VIEW OF BLOCK 


RELOCATING AND MEASURING CURVES 

These blocks are connected to the strip ly the wires (, 
These wires can be hooked 
on the strip or used for supporting it. With the longer 
points set into the drafting board, the blocks may be ro 
tated until the desired position of the spline is obtained, 


which are bent at both ends. 


when the second set of points are driven into the board, 
locating the spline, 

It frequently happens, either in the drafting room or 
the shop, that the steel scales on hand are too short to 
take a certain dimension, and it is a great deal of trouble 
to keep them in alignment end to end. To hold the scales 
where they should be, lay a magnet on top, with one leg 
on each; it will then take quite a little rough handling 
to pull them apart. 

P. P. Fenavux. 
Lynn, Mass. 


— 
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Tire-Lifting Tongs 


There are various types of tongs for handling locomeo 
tive tires, many of them hooking from the inside around 
the lower edge. This is not always convenient, as when 
the tire is lying flat on the ground or the floor, or is piled 
with other tires. 

With the tongs shown in Fig. 1, the tires are lifted by 
the flange, which is always placed uppermost to avoid 
difficulty in getting the hooks under the edge of the tire. 

The lifting hook A fits into the plate B, which is ll, 
in. In thickness and 12 in. in diameter, with three 14Q-in, 
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holes equally spaced on an 8-in. circle. The center hole 
is 114 in. The three hooks are made of 1-in. round iron 
with eyes which fit into the holes in the circular plate, 
and the lower end is bored flat to fit the tire flange, as 
shown at D. All necessary dimensions, including the 
proper length of the hooks C, are given in the illustra- 
tion. 

When lifting blind tires, or tires without flanges, we 
use the device shown in Fig. 2. The frame of this is 
made up of three pleces of 1x414-in. iron bent to the ra- 
dius shown and bolted together in the manner indicated. 
Three 114-in. holes are drilled in each piece, as indicated 
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APPLICATION 
Kia. 1 Two Types or Tire-Lirrina Tones Fia. 2 
. 
at A. These allow the vripping levers to be transferred 


Those 
The ar- 


rangement and dimensions of the gripping levers are in- 


to different points for different sizes of tires. 
shown are designed for sizes from 46 to 54 in. 


dicated. 

The necessary pull for lifting holds the ends in firm 
with the inside of the tire. The levers are ar- 
ranged to have greater leverage, or gripping power, as 


contact 


the size, and consequently the weight, of the tires in- 
cTeases, 

The short chain shown below is for carrying the lifter 
by crane wherever it may be needed. There is a 14-in. 
plate under this chain, which carries it when it is not in 
use, 

JosEPH K. Lona. 
Renovo, Penn. 
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What a Fellow Thinks about in 
the Trenches 


The following wrinkles for approximately converting 
American into equivalent French dimensions I thought 
out lying down in the trenches taking shelter from ar 
tillery fire. 

Figuring in the following rough way: 1 meter 


3 ft., 33g in. (3 repeated 3 times) or 393 in. or 44 
in., say, 88° in. Then %& in. 1 centimeter. Again, 
if 1 meter 3934 in. or, say, 40 in.; then 4 in. = 
0.1 meter, Take a meter as equal to 40 in. and we 
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have 10 in. = 0.25 meter, and if 1 meter = 40 in., or 
314 ft., then 1 ft. = 0.30 meters. These results, of 
course, are not exact, but they give the equivalents in 
round numbers, which often is all that is wanted. 
EXAMPLE—What is 0.075 mm.—a dimension we heat 
a good deal of just now in war news. Counting 7), 


i ed 
om Reger Oey 

Retithrn - 

$F Go jf~-~< 

See tzn Prt J 
,ta _ 

Fat IO* f/GlS- 
Tk. Ebts~, 




















FACSIMILE OF LETTER FROM THE TRENCHES 


times 3 in. on our fingers, we get 1 K 3% 34;3;2 
%=—= %4;4x & 1%; and 8 K % 3, so that 
ih cm. = 3 <= 243 inches. Given as a table: 

0.01 meter for every % in 

0.10 meter for every 4 in 

0.25 meter for every 10 in 

0.30 meter for every 12 in 


To turn kilometers into miles is easy to anyone used 
to making additions on a foot rule. Take the kilometer 
as 54 in., and the mile an inch. Then two kilometers 
= 1% miles, three kilometers 17% miles, and four 
kilometers 2144 miles. 

lL. H. Morgan-Browne. 
— » France. 
& 


Jaw Plates for Stone Crushers 


The great increase in road-making raises an important 
question in connection with the grade of iron to be used 
for jaw plates in stone crushers. 
gated, measure 18x20 in., and are from 4 to 6 in. thick. 

Considerable trouble has been experienced in securing 
a grade of chilled-iron that will withstand wear satis- 


These plates are corru- 
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factorily. Possibly some reader has a good mixture to 
suggest for this purpose. 
Wai. EK. Mapas. 
East Jordan, Mich. 
r 
Cutting Spirals on the Engine 
Lathe 


Few lathes are so equipped that 
cross-feed, It is, 


spirals of anv variety 
however. a 


lLtocuta 


can be cut by gearing the 
simple matter to rig up a lathe as shown in Fig. 
spiral of any lead within its capacity. 


The 
is secured to the bed of the lathe between the carriage 


In Fig. 2 is shown the extra gearing. frame A 








Fira. 1. Currine SprraLs ON THE LATHE 

















THE EXTRA GEARING FoR CUTTING SPTRALS 


V's. It 


the lathe spindle, which carries a faceplate to hold the 


carries a spindle, driven by miter gears from 


scroll plates while being machined. The lathe is geared 


for screw cutting, as usual. In this case the spiral thread 


was 34-in. lead. 


Vieror W. Neys. 


Kau Clair, Wis. 


Insulation Cutters 


The accompanying illustrations show two knives which 
I have found useful for cutting insulation on both ele 
tric wire and cable. 
of two blocks of hard rubber fastened together by screws 


As will be seen, they consist mainly 


and carrying a knife ina suitable slot between them. 
The knife contains a notch near the upper end, which 


fits around the knurled head of a brass screw, allowing 
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positive adjustment in either direction. One of these 
knives cuts the insulation around the wire or cable, as in 
Fig. 1, while the other, Fig. 2, is grooved to cut it length 
10-32, 


thick 


Brass screws, about are used in the various 
places. The knife is 4g In. 


tempered to a dark straw. 


W ise, 


and ly, in. wide, and 
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Bra. Fig. 2. SuirrinGe LENGTH- 


1. CUTTING 
rHE WIRE 


AROUND 
WISE 


The general dimensions are given in the illustrations. 
[t will be found that 
outside of the rubber pieces will assist in maintaining a 


finger and thumb grooves on the 
grip when in use. 
WintiAmM MecMaton. 


Jersey City, N. J. 


Helping the WorKman to 
Obtain Accuracy 


The large sign over the machine shown in the illustra- 
tion indicates how one engine manufacturer places a pre- 
mium on independent effort and the use of plainly printed 
standards, rather than on trusting to the uncertain mem- 
ory of some workmen for the desired dimensions. 

The machine is one used for testing six-cylinder cam- 
motors, where an inaccuracy, as 


shafts for automobile 





CAM-SHAFTS 


FIXTURE FOR INSPECTING 


small ten-thousandth of an inch, will make a 


marked difference nh the performance of the completed 


as 


one 


engine, 


ly divided disk and pointer, it is possible to determine ac- 


curately the action of the engine valves ly play ing the 


camshaft in this machine 


dependent upon reliable information, adding one more 


factor to the total accuracy of the manufacture. 
Cuas. C. LYNDE. 


Pittsburgh, Penn. 


By use of two indicators shown and the accurate- 


while the sign makes the tester 
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A Stay-Bolt Drilling Machine 


An unusual fixture is used in the Wabash R.R. shop, 
Decatur, Ill, to hold an air drill for stay-bolt work. The 
as shown in the of two 
heavy structural-iron ends connected by two heavy bars 
used for rails. It is so heavy that it needs little bracing, 
but to prevent any receding movement under heavy 
drilling, the frame is chained to the work, as shown at A. 


device, illustration, consists 


On the cross-rails are two truck frames B and (, con- 
nected to each other by the heavy screw D. Each truck 
has two channeled wheels so as to ride easily over the 
rails. On the vertical serew is the air-drill carrier, or 
head, which is counterbalanced by means of the cable £ 


, 


and the counterweight F. 
lowered by means of the handwheel G, which operates a 


The head may be raised or 


pinion meshing with the vertical screw. Angular positions 




















A Sray-Boutr DRILLING MACHINE 


are obtained by loosening the clamping lever // and tip- 
ping the head to suit. Air is supplied the drill through 
the hose J. 

When it is desired to move the device to another posi- 
tion or to another job, the carrier is run to a central 
position on the rails and locked in place with a small 
pin. ‘the traveling crane then hooks into the loop J, 


is lifted and moved. 
Kk. A. THANTON, 


and the whole thing 


(inemnati, Ohio. 

















1915 AMERICAN 


May 6, 





Discussion of Previous Question 
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Machine-Tool Essentials and 
Shrapnel Manufacture 


The remarks of the Pessimist to Entropy (page 598) 
struck a responsive chord here. I should like to compare 
notes with Entropy and the Pessimist and see if we could 
not propose a design for a “real lathe.” 

The experience of our people in making the 18-lb. Brit- 
ish shrapnel (pages 493 and 537) has shown up many 
faults in ordinary lathes. Before taking up these faults, 
however, let us consider for a moment the manufacturing 
method used on this work, which has given very satisfac- 
tory results. 

Mr. Van Deventer referred to this when he said (page 
498), “There are two widely different principles in quan- 
tity manufacturing, each of which has its apparent ad- 
vantages and supporters. These are nowhere any better 
illustrated than in the manufacture of shrapnel shells. 
Some believe in putting as many operations as possible 
on one machine; others, in reducing each operation to tts 
lowest terms.” (The italics are mine). 

He goes on to mention some of the advantages of the 
latter method, such as: 


(1) Ease of training expert operators from green 
hands; 

(2) Freedom from serious delays; 

(3) Flexibility in the use of equipment; 

(4) Rapidity in starting a new line of work. 


It is worth noting, however, that the ordinary technical 
magazine contains by far more information about the first 
mentioned method of manufacturing; that is, putting 
as many operations as possible on one machine. In the ad- 
vertising pages this is quite natural, as each manufacturer 
wishes to put as much work as possible on his own special 
machine. Even in the reading matter we see a preponder- 
ance of the same thing, due apparently to the fact that 
the most available information is that furnished by the 
advertisers. Are we not sometimes misled by asking the 
manufacturer of a turret lathe, for example, how to ma- 
chine a piece: instead of studying it out for ourselves ? 

Now, in the case of shrapnel, I feel very sure that they 
can be made for as low labor cost and at much less capital 
expenditure on plain lathes with home-made attachments, 
instead of using the special lathes so widely advertised 
for the purpose. 

The point I wish to make is that if we studied our regu- 
lar product as carefully as the turret-lathe manufacturers 
have studied shrapnel, we should likely find a good deal 
of work which could be done to advantage on cheap and 
simple machines instead of using expensive turret lathes. 
But one difficulty seems to be that no one is making the 
plain lathes that are required for this purpose. I do not 
like to call them engine lathes, for there are so many 
features of an engine lathe that are not required. Per- 


haps “Manufacturing Lathe” would be a better name. 
The quick-change gears are not needed; in fact, the 
lead screw, change gears and whole screw-cutting mechan 
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ism can be left off. Who wants to chase threads on an 
engine lathe as a manufacturing proposition ? 

The compound rest, the set-over tailstock and the taper 
attachment can also go. The few odd pieces that require 
these features can be turned on an engine lathe, or in 
some cases to better advantage by some home-made at 
tachment for the manufacturing lathe. 

The geared feed can go too, if the belt feed has lots of 
power. The motion of an ordinary feed belt may be de 
scribed as a crawl, except when the proper word is “slip.” 

As the Pessimist says, “Then there is that extreme ac 
curacy. Most lathes just furnish power to turn something 
near-round, so that the grinder hand can finish it up.” 
The trouble is, however, that so many lathes fall down in 
this first requirement of furnishing power. 

Then there is the question of swing. Why should we 
have to buy a 20- or 24-in. lathe to turn a piece that 
should be turned in a 12- or 14-in. machine? 

We might go still further and leave off the back gears, 
provided always that the belt power is ample. This would, 
of course, reduce the number of speeds available, but that 
might be overcome by having one of the spindle pulleys 
arranged to change, like a change gear, so that it could be 
adapted to the job. A manufacturing lathe would run 
for at least a day or two on one job, so the time of chang- 
ing the driving and feed pulleys would not be objection 
The belt to this change pulley should have a tight 
fact, these vertical belts need a 


able. 
ener, like a grinder. In 
tightener anyway. 
Having stated some of the things that are not needed 
on a manufacturing lathe, let us see what we do need. 


THe NEEDS IN A MANUFACTURING LATHI 


The first is belt power. To illustrate, we are turning 
shrapnel on a big turret lathe of 24-in. swing and having 
a 5-in. hole through the spindle, yet neither the belt drive 
from main line to countershaft nor that counter- 
shaft to lathe spindle would carry without trouble a good 
Can the AMERICAN 
MACHINIST produce some rules for the belt power of 


from 
cut on a 314-in. diameter forging. 


a roughing lathe? 

The second requirement is a good countershaft. As the 
Pessimist implies, most of the frictions are a poor lot. On 
this shrapnel work, some of the friction clutches were so 
poor that we replaced them with tight and loose pulleys. 
The oiling systems of most countershafts are primitive, 
and when repairing the shafts we sometimes find them 
worn down one-eighth of an ine h. Nearly all of the coun 
tershafts have given trouble. 

The third requirement is a stiff spindle. 
we are turning 3%¢-in. copper bands on a 28-in. lathe, 


For example, 


because the spindle is big enough to prevent the work from 
chattering. But a 28-in. lathe is a heavy, clumsy thing 
to handle on work that is finished in one minute. If 
someone would offer a 14-in, lathe having a 5-in. spindl 
with a 314-in. hole, it would be just the thing for the job 
Didn't one of your correspondents, some years ago, pro 
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pose a roughing lathe with a spindle diameter equal to 
one-half the swing of the lathe? We are going to try a 
cutting-off machine, which looks promising. Another 
shrapnel manufacturer built a special lathe with a big 
spindle and is getting good results. 

A fourth requirement is a stiff tailstock. As an instance, 
in rough-turning shrapnel we try on some lathes to make 
up for the lack of stiffness in the driving spindle by sup- 
porting one end of the work with the tailstock. But a 
tailstock spindle 143-in. diameter and sticking out 6 in. 
from the body of the tailstock gives a very flexible support. 
We are making a new tailstock. 

The above four essentials 
two—power in the drive and stiffness in the holding 


may be condensed into 
spindles. 

Is it too much to expect a lathe to have these features ? 
To be concrete, is there a plain 14- or 16-in. lathe on the 
market, having a 4- or 5-in. spindle, a 4- or 5-in. driving 
belt and a 214- or 3-in. tailstock spindle ? 

H. V. Hatenrt, 
Chief Engineer, Canadian Ingersoll-Rand Co. 
Sherbrooke, Que. 


|Mr. Haight asks if the AMERICAN MACHINIST can 
give rules for the belt power of a roughing lathe. On 
page 61, Vol. 36, in an article on the roughing lathe is 
given this factor: The cutting resistance in kilograms 
that a roughing lathe should be capable of overcoming 
is 13 times the height of centers expressed in millimeters. 
For a 16-in. lathe this resistance equals 2600 pounds. 

In another paragraph Mr. Haight asks if a correspon- 
dent did not suggest that the diameter of the spindle of 
a roughing lathe should be equal to one-half the swing. 
This suggestion was made by A. L. Pratt, page 500, Vol. 
36. Quoting: “If we are considering a 16-in. lathe, let 
the spindle be eight or ten inches in diameter.” —Eb1Tor. | 


3 


Getting and Giving a Raise 


On page 659 Gus Haessler seems to have a notion that in 
some way selling service is different from selling goods. 
If he went out selling machine tools and an old customer 
offered to pay more than he was asked because he was 
pleased with the machines that he had bought before, 
my guess is that Mr. Haessler would drop dead from sur- 
prise. On the other hand, he hopes, or used to, that his 
employer will come along and tell him that his pay is 
too low and offer to raise it. 

Why not look at it like any other bargain. One man 
needs service ; another has it to give. If they can agree on 
a price which is acceptable to both, it is a fair bargain ac- 
cording to law. If the man who wants the job is in des- 
perate need of a job and the man who is hiring knows it, 
they may make a bargain that is fair for the time being 
and yet not likely to be permanent. In that case, the far- 
sighted employer may very likely pay more than the man 
asks, but only because he expects to profit by it in the 
long run. 

It is an unfortunate fact that too many employers have 
no way of gaging what a man is worth except by what 
someone else will pay him. That is, they try to shove 
their thinking onto someone else, in this case their com- 
petitor. 

We are lacking any standards by which to judge men. 
We have inspection limits and standard specifications for 
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about everything else, but the human factor seems to be 
too elusive for us to get at. Results are what count, but 
how many shops can tell in short order what results any 
given man has attained? If the shop is on piece-work, 
then his value generally speaks for itself; but where there 
is no question of raise in pay—that attends to itself hour 
by hour. 

There is usually no certainty that any two men working 
side by side are earning the same amount, unless they are 
working on identical jobs so that they can be raced, one 
against the other. In the few shops where the cost ac- 
counts are kept in such a way that each man’s work is 
compared with the expected time on each job, the cost of 
keeping the record may easily equal or exceed the saving 
Between this and the 
extreme of never raising a wage and always hiring accord- 
ing to a set schedule, there is a vast difference, and yet 
the latter is not so bad a plan as it seems at first thought. 
The job is set up before all comers. Those that are will- 
ing to take that wage, knowing that there will be no in- 
crease, apply, and from their number a selection is made. 
There will always be enough, but in good times there will 
not be many that are worth any more than what they 
are getting. If a man does not like it after he gets in, 
he has his liberty to get another job. The hardship, if 
any, comes on the foreman, who knows that every time 
business brightens up a bit in other shops he will lose 
his best men and have to run on a lower grade, but there 
is no pulling and hauling and trying to get ahead by keep- 
ing another man down. There is just as much chance that 
the lightning will strike in one place as another when a 
new foreman is needed, and about the usual probability 
that someone will be brought in from outside. 

How about the man who wants the raise? How can he 
present a case? The most common argument which he 
offers is that he needs it. He has had sickness to contend 
with or there has been a new arrival in the family, or some 
other thing which is equally irrelevant from his employ- 
ers point of view. The next argument which he offers 
is that “So and So” on the next lathe is getting more 
than he is and not doing so much, by which he means 
that he does not bustle around quite so much. This is 
still more complicated in a jobbing shop where no two 
men are working on the same job and where frequently 
the only possible appeal is on the score of the boss pity. 


over using someone’s horse-sense. 


ENTROPY. 


Worcester, Mass. 


Too-Short Belt Centers on 
Circular Saws 


Your editorial concerning “Excessive Catalog Claims,” 
page 483, brings to mind the case of a circular-saw 
purchaser, which may be of interest as the point involved 
does not appear to be generally understood. In nine cases 
out of ten, where balky, saw-burning, belt-throwing circu- 
lar saws have come under my observation, the trouble 
has been too-short belt centers. A good rule is never to 
have them less than six diameters of the driving pulley. 
In case of heavy-duty ripsaws, this may be increased con- 
siderably with good results. 

Jas. G. NEWLAND. 

Vineland, N. J. 
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Editorials : 


The idea of a simple lathe will not die. In one form 
or another it appears in our columns about once every so 
often. “Where there is smoke there is fire,” and where 
there is the idea of a simple lathe, there must be some 
demand for it. 

The possibilities of a simple lathe are carefully dis- 
cussed by H. V. He 


sees its need in a new industry in Canadian and American 


Haight on page 789 of this issue. 


shops—the manufacture of shells. 


& 


Where to Get Experience 


About this time of the year there are some thousands 
of young men looking out from the engineering schools 
and wondering where to get a job. For nearly four years 
past they have had vague ideas that at some time they 
would be offered a position, but now they have got down 
to a realization that a job will be a very convenient 
thing to have handy about the day after graduation. 

A good many of these young men will have to take the 
only job that offers, but more of them will have a choice 
of going to work in a big shop or a small shop. 

The big shop looks attractive to some because there are 
all those big jobs at the top, of which they have heard so 
much; jobs where there is no one available and which 
the president and the board of directors are scouring the 
country to fill. 

The little shop looks attractive to others because there 
is the chance for varied experience. The man who leans 
toward the little shop sees no chance for a man in the big 
shop except by following a rut. He thinks the little shop 
is full of new things and that everybody has a chance 
at every job that comes in the door. 

If one of these young men were to ask us, we would 
be tempted to tell him that he could not afford to neg- 
lect either one and that he ought, before he settles down 
to the idea of sticking to one concern for life, to try 
out both and get what each has to give him. 

If a young man is naturally bashful, confident of his 
ability to do large things, but not willing to assert him- 
self, perhaps he had better try the small shop until he 
is surer of himself. If he is naturally inclined to think 
that the world is his for the asking, perhaps he had better 
begin asking in the big shop, where he may find an at- 
mosphere of suppression for youthful fancy. 

If he is systematic’ in his methods and reasoning, he 
may find the small shop and its “get-there” methods in- 
Perhaps he will be better satisfied in the rut 
If he is easy-going and likes to take 


tolerable. 
in the large shop. 
things as they come, he is more likely to find in the big 
shop an easy berth where no one will notice whether he is 
asleep or awake. A man cannot snooze away his life in 
the little shop, even out in the country where they have a 
reputation for slowness. 

The young man who is really going to be hunted out 
to fill some large position can make use of every variety 
He may find 


of experience that any shop can give him. 


Ce TTT 





it irksome to work in a small shop. Things may not fit 


in with his ambitions. He may resent having to do work 
on machinery that he knows is entirely inadequate for 
the job. But if it stirs up his inventive faculty and if 
he puts his wits to work to see that no job that will come 
in the door is allowed to go past for lack of ability to 
handle it on an 18-in. lathe, he has acquired something 
that will stand him in good stead in the big shop, if he 
gets there later on. 

Perhaps it is better that he go to a small shop first. 
If he goes to a big shop, he may never want to leave it, 
is lacking in ex 
Then, 


and yet he will always realize that he 
perience which might have been valuable. too, 
there is the chance, if he goes to a small shop, that it may 


grow as he grows and that he may make it a big shop. 


= 
The Question of Shop Visitors 


Professor Sweet, we believe. was the first to advertise 
His example has been 
Some 


that visitors were always welcome. 
followed by a great many, but by no means all. 
compromise ; they are glad to have visitors, but show them 
through the shop under guidance so that they do not see 
certain portions. Others shut off everybody. 

As in everything else, there are two sides to the ques- 
tion. Those who open their shops to everybody assume 
two things 
tain how the work is done will know how to find out; the 


one, that anyone who really wants to ascer- 


other, that anyone who is dependent in his ideas is not 
competent of making a serviceable copy. The firm that 
closes its shop can usually point to some time when it has 
suffered, or has thought it has suffered, by promiscuous 
Visiting. 

On general principles we cannot help but believe that 
the reasoning of those who open their shops to their com- 
petitors as well as their friends is correct. We see the 
inside of a great many shops in the course of a year and 
we are in We 
see many things done that seem to us to form excellent 
We are 


enjoined to secrecy and, of course, we respect the injun 


possession of a great many confidences, 


suggestions for entirely different applications. 


tion. 

Nine out of ten of these secrets are secrets only in the 
imagination of the man who possesses them. The same 
thing may usually be found in other shops done by the 
same methods. Sometimes the most cherished method is 
improved on in the next shop down the street by a man 
who would be glad that the public should know about it, 
and yet we have agreed with the first man not to publish it. 

In almost every instance, the objection to visitors is 
based on the notion that some one competitor will find out 
what is He this 
secret, be able to cut prices and thereby reduce profits. 
Is it not possible, however, that if the competitor found 
a way to reduce his costs, he would be quite willing to 
maintain prices and keep the profits himself?’ Price 
not reduction of 


being done. would, if he discovered 


competition means sacrifice of profits, 
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costs. Ifa firm thinks it can get its share of business by 
cutting prices, it does so with little regard to its own 
costs. The present-day basis of competition is service. 
The manufacturer that gives the product which serves its 
purpose best, gets the trade with comparatively little re- 
gard for prices. If a visitor can carry away ideas which 
will enable him to give better service than he did be- 
fore, he will get a larger share of the business that he is 
after. This is the only way in which we should have 
any fears that visitors could possibly do harm. 

Can they, as a result of visiting alone, do even this? 
What gives the service is the product itself. That can 
be bought on the open market by a competitor as easily 
as by a friend. He can take it home, dissect it at his leis- 
ure and discover everything about its design and construc- 
tion, except a few things which are the result of treatment 
of the material. A paint factory may turn out an es- 
pecially good grade of paint and may even publish an 
analysis; yet a competitor may not be able to duplicate 
it because of the order in which the ingredients are mixed, 
the degree of fineness to which they are ground and a 
hundred other things which are not discernable by the 
chemist. A machine tool may have jaw clutches or a 
rolling mill may have rolls, which are hardened, and it 
may be successful, while a competitor who has every ac- 
cess to the completed machines may be unable to duplicate 
its work. This is because the method of heat treatment 
is baffling. 

Ali these are things which are in the realm of the scien- 
tist. They should, however, be known to the general pub- 
lic, for they are of use to the world in other ways than 
through the single application which one man may have 
found. Yet, until they are discovered by some impractical! 
man who is unselfish enough to throw away an opportunity 
to enrich himself, they usually remain a secret. The 
patent laws offer no adequate protection for a great many 
such inventions. In fact, very often they are not inven- 
tions is the sense of the law, being merely well-known prin- 
ciples applied to new substances. 
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From Idea to Customer 


One who has had no experience in manufacturing can- 
not realize what a long period of time must elapse be- 
tween the flash of an idea in the mind of an inventor 
or a designer and the day when it becomes a matter of 
habit for the sales organization to sell it to the customer. 
An able engineer who has had many years’ experience 
in designing and manufacturing said that in his own 
organization—than which there is none better in its 
line in this country—five years must elapse between idea 
and customer. 

This time is consumed in carrying on the necessary 
experimental work, demonstrating the value of the ma- 
chine or device, reducing the final experimental designs 
to a manufacturing basis, building the special tools and 
equipment for its manufacture, standardizing the pro- 
cesses of its manufacture, educating the sales force to its 
application and possibilities, and, finally, introducing it 
to the buying public. This is a long, tiresome road to 
travel. It is a road that the knows 
nothing about. If he did, many of his mechanical dreams 
would never be allowed to take form in materials of con- 


average inventor 


struction 
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The fact that this long period must elapse before an 
object is finally developed for the market shows that the 
rate of progress is slow and habit almost unbreakable. 
If all this is true in connection with a mechanical de- 
vice which is finally to be sold, how much more difficult 
must it be to make a shift in shop management—a task 
which has as its primary object an overturn of mental 
attitude. Is it any wonder that the most reliable ex- 
perts say time and time again that years must elapse 
before a shop organization can be changed in its view- 
point so that it can fully adopt and apply the newer 
methods in proper fashion. 

We must honor the men who have the courage and 
patience to attack this problem of changing the views 
of those who have been for years in manufacturing or- 
ganizations. ‘Truly, the road from the old to the new 


Isa long one, 


Interchangeable Units Instead 
of Individual Parts 


There are many sides to the problem of interchange- 
ability which do not appear on the surface, and it is quite 
a question to know just how far to go in this phase of 
shop work. In many cases each part can best be made 
interchangeable, and there are others where this is not 
practicable, but where the unit as a whole can be made so. 

An example of this is the connecting-rod of the modern 
automobile. Some makers go to the extreme of making 
each part interchangeable. The rod is bored exactly to 
length; the piston-pin bushing and the half-bearing for 
the crankpin are both interchangeable. This sounds easy 
and is perfectly proper, if we are to have interchangeable 


parts. It is not as easy as it sounds, however, because 
the connecting-rod forgings vary slightly on account of 


the heating they undergo, and it is more difficult to bore 
the rods with exact center distances than to allow a rea- 
sonable variation. 

Several of the largest builders of automobiles are fol- 
lowing a different plan with equally good results. Instead 
of holding each part to an exact dimension, only the com- 
pleted rod is interchangeable. The two holes are drilled 
or punched as near as can be without too great expense, 
and any discrepancy is made up in the babbitting. The 
wristpin hole goes over a fixed stud, and the other end has 
the babbitt poured directly into it. This results in a rod 
that is just as interchangeable as any other, only the en- 
tire rod must be replaced instead of slipping in a new 
bushing. 

The practice is to take back the old rod in part ex- 
change for a new one, the cost of exchange being less than 
is often asked for a bushing for the other type of rod. 
This is an extremely simple method, and it facilitates 
manufacture and gives just as good results to the user as 
the more expensive one. 

The same plan can be extended to many things in differ- 
ent lines. If, for example, we wish to build a compara- 
tively small number of special feed boxes for a miller, 
the main feature is to have the unit as a whole fit the regu- 
lar machine. It may not, however, pay to have each part 
of this feed box absolutely interchangeable. Other ex- 
amples will occur to each reader, depending on the line 


in which he is engaged. 
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Machinists’ Measuring Tools 


The illustrations show a number of machinists’ tools 
recently developed by the Brown & Sharpe Manufacturing 
Co., Providence, R. I. 

The 1-in. micrometer caliper shown in Fig. 1 was de- 
signed to meet a demand for an inexpensive precision- 
measuring tool. The form of drop-forged frame combines 
rigidity and strength with lightness and ease of handling. 
It is finished a dull nickel. An improvement claimed for 
this caliper is the manner of placing the graduations on 
the hub above the measuring line for 0, 50, 100, 150, ete., 
and below the line for 25, 75, 125, etc., facilitating read- 


Several other additions to the line of micrometer cali 
pers are a hub micrometer caliper, Fig. 3, for measuring 
exact hub lengths of cutters, thickness of saws, ete.: ’ 
l-in. bench micrometer caliper, Fig. 4, with heavy base 
for tool makers, jewelers, ete.: and a depth of rear tooth 
micrometer, Fig. 5, which does away with the necessity 
of a large number of separate gages for determining th 
depth of gear teeth. | 

In Fig. 6 is shown a screw-pitch gage for V-threads of 
This gage has a range of 51 pitches, 
This unusual num- 


screws and nuts. 
measuring 4 to 84 threads per inch. 
ber of pitches is made possible by the triangular form of 


—_—, 

















Various Tyres or New Mat 


ing the caliper at a glance. All bearing parts and meas- 
uring surfaces are hardened, means being provided for 
This tool 


is also made for metric measure with a range of 0 to 25 


compensating for wear of the screw and anvil. 
millimeters. 

The No. 12 micrometer caliper with the end of the 
frame tapered to allow it to be used in places where the 
ordinary type will not enter is shown in Fig. 2. The 
thickness at the anvil is only 44 in., vet the form of frame 
is designed to give adequate stiffness to resist springing 
tendency. The graduations on the hub are alternate, one 
above and one below the measuring line. 
is provided to clamp the spindle and preserve the setting. 
The caliper is made with a range of 0 to 1 in. or 0 to 25 


millimeters. 


A clamping nut 


HINISTS’ MEASURING ‘TOoLs 


the frame, which serves as compact housing for the 
blades. 

The dial-test indicator shown in Fig. 7 has a large base 
sufficiently heavy to give a firm support. Its form ts 


designed to permit a good hand-grip when moving the 
indicator about. Four aye pilis placed at the corners 
can be pushed down when it is desired to use the indicator 
against a plate, straight edge or side of a T-slot. The 
dial is made to read to 0.001 in. or 0.010 mm.,, being ad 
justable to allow for the setting of zero at any desired 
position. 

A steel music-wire gage, 
new standard, not shown, is another addition. 


American Steel & Wire Co.’s 
This gage 
is of the usual round type and has a range of numbers 
000000 to 33. Decimal equivalents of the numbers are 


stamped on the reverse side. 
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Surface-Combustion Gas 
Furnaces 
The illustrations show a type of gas furnace in which 
the heat is obtained by a new process, known as surface 
‘combustion, which is credited to Dr. Charles E. Lucke. 














t _ 





ia. 1. ANNEALING AND HARDENING 
FURNACE 




















kigs. 2 AND 3. Open FURNACES FOR 


VARIOUS PURPOSES 


This method, it is claimed, secures all the heat contained 
in the fuel and also furnishes the heat in such form as 
enables the heated body to absorb the greatest possible 
quantity. As will be seen in the illustration of the hard- 
ning furnace, gas and air both pass through the regula- 
tors below. Their admission to the fire is controlled by 
the two cocks, which are connected and set one above the 
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other to regulate the exact proportion of gas and air. 
This proportion has been determined by experiments to 
secure maximum results. 

After the air and gas are mixed beyond the “Y,” the 
mixture goes to a receiving chamber beneath the fire-bed 
and from there is conveyed by a series of small tubes to 
the fire-bed itself, the upper end of the tubes being held 
in and surrounded by the refractory metal which forms 
the lining of the furnace. The object of these tubes is 
to increase the velocity of the mixed gas and air just be- 
fore reaching the point of ignition, so as effectually to 
prevent backfiring. ‘These tubes are air- or water-cooled, 
as occasion requires, The fire-bed is composed of an in- 
destructible rock, which resembles broken stone. The 
combustion taking place within this material brings 
the furnace to any heat which may be desired without any 
appearance of flame. 

A very substantial gas economy is claimed, and also 
that the combustion is so complete as to prevent the gases 
injuriously affecting steel in the furnace. Among other 
advantages claimed for this method of combustion are: 
More absorbable heat per heat unit of fuel; constant high 
efficiency without regard to the amount of heat being gen- 
erated, and a higher temperature than can otherwise be 
obtained with the same fuel. These furnaces can be built 
in any desired form for special work, the two smaller 
views showing applications of small open fires for special 
purposes. They are being made by the Surface Combus- 
tion Co., 150 West 52d St., New York City. 


Heavy Gate Shear 


The illustration shows a heavy gate shear recently de- , 
signed and built by Bertsch & Co., Cambridge City, Ind. 
It has 72-in. blades and capacity for cutting 114-in. plates 
the full length of the machine. The machine is held 

















Heavy GATE SHEAR 


together rigidly by means of a bed, a cross-tie piece in 
the rear of the gate, and a cross-tie piece overhead. 

A new toggle-joint clutch has been incorporated. This 
clutch is designed to be positive, noiseless and automatic. 
It is actuated by means of the well-known toggle-joint 
principle, which increases the engaging pressure against it 
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as it engages, thereby insuring full contact of the jaws. It 
is disengaged by means of a hardened-steel roller acting 
against a renewable cast-steel switch ring, or sleeve. 

= 


Multiple-Spindle Boring 
Machine 


The machine shown was designed for wood-boring 
and light metal-drilling. The spindles are adjustable to 
reach any point in a space of considerable width and 
of a length limited only by that of the machine. In 























MULTIPLE-SPINDLE Bortinc MACHINE 


the machine shown, this space is 14 in. wide by 6 ft. long. 
Any point in this area can be reached and practically 
any pattern of holes can be drilled on this surface, lim 
ited only by the minimum distance between spindle cen- 
ters, two inches. 

The machine consists of substantial housings carrying 
a rail of considerable horizontal width and having its 
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central stud carried in the end of the drill heads. The 
drill spindles are driven through a spur gear on the 
upper end, meshing with a gear of double the width on 
this central stud, which, in turn, is driven through bevel 
gears from the spiral meshing with the main spiral. The 
driving gear on the central stud is made double the 
width of the pinions on the drill spindles, so that these 
pinions may overlap each other to bring the spindles 
close together. 

The table feed is by rack and pinion, the racks being 
cut on the flattened side of the steel table supports, 
The pinions are cut integral on the heavy feed shaft 
which is driven through worm and gear from the cone 
pulley on the end of the main driving spiral. The table 
is counterbalanced and has a pilot wheel for hand feed. 
The feed trip is by drop-worm knock-out. The table 


work strikes the bits, 


can be fed up by hand until tl 
and the power feed then thrown in by means of the foot 
lever. Hand trip is provided so that feed can be stopped 


at any point, 


The machine is furnished with gear guards, these hav- 
ing been removed to show thx construction, Motor 
drive on the countershaft is applied. The machine is 
a recent product of the Reynolds Pattern & Machine 


Co., Moline, Ill. 


we 


Heavy Shear-Blade Grinder 


The machine shown Is heleve ad to be one ol the heaviest 


shear-blade grinders ever built. It represents a late 
product of the Diamond Machine Co., Providence, R. I. 

The machine weighs about 10 tons. The length of the 
bed is 24 ft.; the operating space is 471% ft., and the 
machine will grind shears up to 180 in. in length. 


The knife bar is of rigid construction, having bearings 
every 214 ft. of its length, which bearings rest in bab- 
bitted supports and take up the grinding thrust. The 
bar is adjustable to the desired angle by means of a worm 


operated by a handwheel. The knife bar may be re- 

















Heavy SHEAR-BLADE GRINDER 


face upward. There is a continuous spiral in a semi- 
circular groove in this upper face which meshes with a 
spiral gear in the drill heads. These drill heads are ad- 
justable to any point along the rail and also have a hori- 
zontal adjustment across the rail. 

The drill spindles are carried in brackets which can 
be adjusted at any point on a complete circle around a 


moved, thus making the machine applicable to face- 
grinding with a vertical limit of 24 in. and a length of 
180 inches. 

The design of the machine is in general similar to 
the heavy face-grinders regularly built by the same com- 
pany and previously described in these columns. Rear 
control is provided, which permits the operator to control 
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all the levers from a convenient position in which to 
watch the progress of the grinding, while front control 
is provided for use in setting up. The heavy table is 
shifted by a system which permits the dogs to remove 
merely a stop, thus allowing the shifting mechanism to 
come into play rather than having the slow speed table 
carried through its own shift. This method is designed 
to assure a positive and quiet shift. 

The spindle is of large diameter and is carried in 
long phosphor-bronze, ring-oiling bearings and the table 
train of gears runs on large shafts with extreme sup- 
port. 

The machine is self-contained, driven from one motor 
connected by gears or chains. A vertical-spindle pump 
with all bearings above the water level provides the nec- 
essarily large supply of water and the machine is guarded 
returned to the sedi- 


so that this water and 


tank. 


spray are 
ment 
eet 
Combination Drilling Machine 
and Automatic Tapper 


The illustration shows a combination drilling machine 
and automatic tapper recentl\ produced by the Garvin 


Machine Co., New York, N. Y. 




















COMBINATION DRILLING MACHINE 
AND AUTOMATIC TAPPER 


The drill head is applied to its standard No. 2 auto- 
matic tapper, is driven by a separate countershaft and 
has a capacity of driving a %-in. drill. The tapper has a 
capacity of 14 to 34 in. U. S. S. taps in cast iron and 
is automatic in its operation as soon as the tap is 
started. 
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Screw Lead Indicator 
To accurately gage the lead of screws, the Remington 
Tool & Machine Co., Woburn, Mass., has developed the 
testing indicator shown. 
The construction 
apparent from the illustration. 


of the indicator are 
The hardened 60-deg. 


design and 

















Screw Leap INpICcATOR 

points are spaced either 4 or 1 in. apart. The screw- 
holding block is milled to handle both small and large 
diameters. Standard plugs accompany the indicator for 
accurate spacing. 


tx 


Grinder and Polishing Machine 


The machine shown was designed to be adapted to all 
classes of grinding or polishing requiring from 1800 to 


3600 r.p.m. It takes a wheel from 6 to 14 in. in diameter. 

















GRINDER AND POLISHING MACHINE 

This machine is equipped with automobile bearings, has 
its own air fans, interchangeable rests and safety nuts, 
so that there is little likelihood of the operator’s clothing 
becoming caught. The hoods are of semisteel. 

The machine is built for either belt or the motor drive. 
In the case of the latter, the motor is mounted on the rear 
of the machine on a swinging pedestal which acts as a belt 
tightener. The machine weighs 600 lb. It is a recent 
product of C. L. Hawes, Ashtabula, Ohio. 
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New Haven Meeting of 
Mechanical Engineers 


The local sections of the American Society of Me- 
chanical Engineers are becoming more and more active, 
bringing out papers of increasing value and building up 
attendance at the meetings. These points were empha- 
sized at the regular spring meeting of the members 
residing in New Haven, Conn., and vicinity, which was 
held in the Mason Laboratory of Mechanical Engineering 
of the Sheffield Scientific School, Yale University, on 
the afternoon and evening of April 21. The general 
subject of the meeting was the “Development of Machine 
Tools.” 

Three papers were presented at each session. The 
afternoon session was opened under the chairmanship of 
Dr. L. P. Breckenridge, by a paper, entitled “The Early 
History of Machine Tools,” by Prof. Joseph W. Roe. 
Professor Roe’s work is well-known to AMERICAN Ma- 
CHINIST readers through the series of articles that was 
printed last year. This address reviewed a number of 
the more important points of both the English and Amer- 
ican developments. 

The second paper was by Luther D. Burlingame on 
“Modern Developments in Milling Machines.” In pleas- 
ing fashion and with the use of a large number of lantern 

















A Nove. Latus Toot AND THE CuIp It Propuces 


slides, Mr. Burlingame traced the development of milling 
machines at the plant of the Brown & Sharpe Manu- 
facturing Co. Much of the historical matter that he 
showed has already been given in the AMERICAN Ma- 
CHINIST. 

He was followed by A. L. 
“Milling Cutters and Cutting Tools.” 
viewed the development of the helical and wide-spaced 
tooth milling cutters, the experimental work in the use 
of large quantities of lubricants, referred to as “Stream 
Lubrication,” and, in the turning field, the exhibition 
of the circular lathe tool described on page 141, Vol. 
10, of the American Macuinist. The milling devel- 
opment took place while Mr. De Leeuw was connected 
with the Cincinnati Milling Machine Co. 


De Leeuw, who spoke on 
This address re- 


A Novet Larue Toon 
A second novelty among turning tools was shown in 
called an “anti-chatter” tool. This is 
the accompanying engraving, together 
The tool has a diameter of 


what has been 


illustrated in 


with a chip that it turned. 
13% in. at the cutting edge, a height of 5 in. to the 
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shank (this dimension varies as the tool is ground away), 
and a shank 1 in. y 1% diameter. The 
cutting edge is turned to an included angle of 25 deg., 


long by In, In 
and later ground to an angle of 27 degrees. 

The tool does not revolve, but is used to cut in one 
place on its circumference until that is dulled, then 
shifted to another portion, and so on until the entire 
edge has been used. From 12 to 20 settings are possi- 
ble between grindings, depending upon the depth of the 
cut. 

This tool was developed to turn miller overarms for 
grinding, an operation that is often troublesome because 
of chattering. With this tool, only from 0.005 to 0.006 
in. is left for grinding, and all tool marks will grind out. 
As an experiment, an arm was turned, leaving only 0.003 
in. to grind, and ground out successfully. 

The chip shown was turned from work 314 in. in diam- 
eter, running at 176 r.p.m. feed of */,, in. 
The depth of the cut was 0.04 in. and was 


with a per 
revolution. 
amply lubricated. The chip is seen to be a ribbon which 
has considerable tensile strength. A feature of the ac- 
tion of this tool is that the chip is practically eold. 
The discussion at the afternoon session was opened by 
KE. V. Oberg. associate editor of Machinery. He brought 
out in vigorous fashion the important truth that we know 
a great deal better than we do in machine shop practice, 
There are well understood uses in the design and appli- 
cation of cutting tools which are not found in the average 
shop. If machine-shop practice in general could only 
be brought up to the average of what we know to be good, 
this of itself would be a tremendous step forward in im- 


provement. 


Tue EVENING SESSION 


The evening session was under the chairmanship of J. 
Arnold Norcross, and these three papers were presented ; 
“Modern Development in Vertical Boring and Turning 
Machines,” by E. P. Bullard; “Special Forms of Presses 
for Working Sheet Metal,” by Darragh De Lancey, and 
“Grinding as a Manufacturing Process,” by H. W. Dun- 
bar. 

Mr. Bullard traced the ce velopment of the boring mill 
from its early type, when it was made up largely of lathe 
parts, through the various stages until the modern pow- 
erful boring mill then showed the 
branching off to the turret form of machine, which has 
had a development of its own, into the modern vertical 
turret lathe. The latest development is the multiple- 
spindle vertical automatic boring and turning machine, 
of which the Mult-au-mat made by the Bullard Machine 
Tool Co. was shown as an example. 

Mr. De Lancey, in discussing special forms of presses 
for working sheet metal, classified these into four groups, 
as follows: 

One (or Two) Operation Foot 
press; S. A. O. B. press (Waterbury press) ; pillar press, 
inclined upright; stamping press, vacuum lift; knuckle 
joint lock redrawing 
double-action press. 

Three Operations 
double-gate transfer press. 

Dial press. 
Eyelet machine; multiple- 


Was reat hed, and 


press; power bench 


press ; press; sub press; Press ; 
cut and carry press; single-slide 
press ; 
Four Operations 
Five to Nine Operations 


plunger press. 
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The paper by Mr. Dunbar showed numerous examples 
of the application of manufacturing grinding, drawn 
from the practice of the Norton Grinding Co., with some 
special and timely matter on the grinding of shells. All 
three of these papers were illustrated by lantern slides. 

The attendance at both sessions was satisfactory, and 
the interval between them was spent at dinner in the 
Yale Dining Club. 


* 
Horace L. Arnold 

Horace L. Arnold, whose contributions to the “American 

Machinist” during the period from 1890 to 1905 made him a 

well-known figure in the machinery-building world, died in 

Detroit, Mich., several months ago. Due to certain eccentrici- 

ties in his mode of living, the news of his death was slow in 
becoming publicly known. 


his boyhood 
a promising 
Arnold was 
received 


machine-shop was Mr. Arnold's realm from 
a draftsman he soon won recognition as 
During the Civil War, young 
room of James B. E: and his work 
connection with his employer's famous 

the Government 100 gunboats in 100 


The 
days. As 
machine designer 
in the drafting 
favorable mention in 
contract to deliver to 
days. 

The 
make-up. He 
the possibilities of 
their 
mechanical topics. 
wrote for 
dustry was at its 
Before the 
successor to its 


the 


ids, 


faculty constituted a large part of Arnold's 
keen observer and was quick to foresee 
machine-shop processes as they made 
career as a writer on 
manufacture, 
when the in- 
attention. 


inventive 
was a 
new 
during his long 
A series of articles on bicycle 
the “American Machinist” 
height, attracted 
was generally recognized as a practical 
two-wheeled forerunner, Arnold appreciated 
possibilities of the new industry, to the technical literature 
of which he made extensive contributions. 

To many of the old readers of the “American 
much of Mr. Arnold’s writings on the variety 
to which he turned his facile pen will be recalled 
pen names of Hugh Dolnar and John Ronald. 

Mr. Arnold was about 75 years old at the time 


appearance 


which he 
widespread 


automobile 


Machinist” 
of subjects 
the 


wide 
under 


of his death. 
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Morgan En- 
started in 


rose to 


associated with the 
1882, when he 
and successively 
general superintendent 
died at his home in 


John H. 
gineering Co., 
the machine 
be draftsman, 
and finally assistant to 
Alliance on Apr. 16. 
Williams, for many 

I., died in that city on 


was 
Ohio, since 
shop as an apprentice, 
mechanical engineer, 
the president, 


Lloyd, who 
Alliance, 


dealer 
rrevious to 


years a machinery 
Apr. 18. 
Williams 


John Parker 
in Providence, R 











the establishment of his own business, Mr. was 

connected with the Diamond Machine Co Early in his career 

he taught mathematics at Pratt Institute and the Adelphi 
Academy in Brooklyn, N. Y 

-_ = : 

PERSONALS ; 

; 

i 

Alois V. Fix, who has been employed in the Buffalo plant 


Otis Elevator Co, in varying capacities, has been made 
superintendent. 

Wolff, who during his eight years with the 

Buffalo, N. Y., plant was in charge of 


has been appointed toreman. 


of the 
assistant 
J. G. 
vator 
departments, 
Harold G. 


Ele- 
various 


Otis 
Co.'s 
general 
Wyman 


Carter has become metallurgist with the 


& Gordon Co., Worcester, Mass Mr. Carter was formerly a 
chemist with the Henry Souther Engineering Co., Hartford, 
Conn 

B. F. Stowell, for the past nine years master mechanic of 
the Hendee Manufacturing Co., has become associated with 
the Van Norman Machine Co., Springfield, Mass., where he 
will act as mechanical engineer 

Oscar Rivers, for some years assistant superintendent of 
the Otis elevator plant in Buffalo, N. Y., has succeeded G. H. 


Kummerer as superintendent. Mr. Kummerer has been sent 
to Russia to establish another plant there for the Otis com- 
pany. 

Herbert C. Barnes, for the 


Standard Roller Bearing Co., 


past six years connected with 


the Philadelphia, Penn., formerly 
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in charge of the tool and machine design department and later 
in charge of production, has resigned his position with that 
company to become general superintendent of the Apple Elec- 














tric Co., Newark, N. J. 
BUSINESS ITEMS 
After May 1 the New York offices of the Edward R. Ladew 


Co., Inc., will be located at 133-137 Center St., where increased 
facilities will be available. 

The Wagner Electric Manufacturing Co. of St. Louis has 
changed the address of its Minneapolis office from 1040 Se- 
curity Bank Bldg. to 307 Security Bldg. 

The Chicago Pneumatic Tool Co. announce the removal of 
two of its branch offices: New York office, from 50 Church St. 
to 52 Vanderbilt Ave.; Boston office, from 191 High St. to 
185 Pleasant St. 

R. M. Clough, for several years located in Tolland, Conn., 
has acquired a new factory site in Meriden, Conn., where he 
will have increased facilities for the manufacture of his line 
of machinery and tools. 

The Pittsburgh branch office 
moved into the Frick building in 
quarters. R. B. Anthony, Pittsburgh 
make his headquarters there. 

The Cc. & C. Electric & Manufacturing Co., of Garwood, 
N. J., announce that their St. Louis agent, the Morse Engi- 
neering Co., have removed from the Central National Bank 
Building to the Chemical Building. 

A three-story addition to the plant of H. H. 
Co., Syracuse, costing $40,000, will be built for its die-casting 
department. Employment is given to 100 men in this 
department. The new addition enable it to take care of 
its increased business. 

A larger Chicago store 
Grinding Wheel Co., Tiffin, 
many years at 45 Vesey St., New 
clay St., where increased facilities 
grinding wheels will be available. 

The Tap & Die 


Bristol Co. has been 
secure larger 
manager will 


of the 
order to 
district 


Franklin Mfg. 


now 
will 


been leased by the Sterling 
The L. Best Co., located for 
York, has moved to 75 Bar- 
for displaying Sterling 


has 
Ohio. 


Greenfield Corporation of Greenfield, 


Massachusetts, which is comprised of the following screw cut- 
ting tools manufacturers: Wells Brothers Company, Wiley & 
Russell Mfg. Co., and A. J. Smart Mfg. Co., has made the fol- 
lowing changes in its New York, Philadelphia and Chicago 
stores: The corporation maintains now one store only in 
New York, which is located at 28 Warren St., the former lo- 
cation of the Wiley & Russell store. The Wells Brothers 


Company’s store at 107 Lafayette St. has been discontinued. 
In Chicago, the Wiley & Russell Mfg. Company's store at 545 
W. Washington Blvd. has been discontinued and the stores 
consolidated at 13 So. Clinton St., the former location of Wells 
Bros. Company’s store. 

At both of these stores, as well as at 38 N. Sixth St., 
Philadelphia, a complete stock of Wells Bros.’ Wiley & Russell 
Mfg. Co.’s, and A. J. Smart Mfg. Co.’s goods are carried. 





TRADE CATALOGS 











Mutual Machine Co., 27 Wells St., Hartford, Conn. Circu- 
lar. Universal joints. Illustrated. ; 

The Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. Bulletin 
No. 5000. Hydraulic pumps and valves. Illustrated. 

Etna Machine Co., Toledo, Ohio. Holton cutting off and 
centering machine, Holton “V” block. Illustrated, 5x7% in. 

DeLaval Steam Turbine Co., Trenton, N. J. Pamphlet. 
“Steam Turbine Drives for Rolling Mills.” Illustrated, 24 


pp., 6x9 in. 

Mossberg Wrench Co., Central Falls, R. I. 
Pull and Sim-Plex countershafts and belt shifters. 
8 pp, 3%x6 in. 


Catalog. Sim- 
Illustrated, 


Allen-Bradley Co., 495-7 Clinton St., Milwaukee, Wis. Bul- 
letin B-7. Direst current automatic motor starters. Illus- 
trated, 12 pp., 6x9 in. 

The Canton Foundry & Machine Co., Canton, Ohio. Pam- 
phlet. “The Auto’s Turn. Universal automobile turntables. 
Illustrated, 24 pp., 6x9 in. 

Celfor Tool Co., Buchanan, Mich. Catalog No. 15. High 


re: amers, countersinks, lathe tools, ete. Il- 


5x7™% in. 


speed twist drills, 
lustrated, 92 pp., 


Chicago Pneumatic Tool Co., Fisher Building, Chicago, Il. 
Bulletin No. 34-M. Class O steam and power driven compres- 
sors. Illustrated, 36 pp., 6x9 in. 

National Twist Drill Co., Detroit, Mich. Catalog No. 9. 

‘arbon and high speed twist drills, reamers, milling cutters, 
a Illustrated, 180 pp., 5x7% in. 
The Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. Panama- 


Exposition Souvenir. “About Hydraulic 
Illustrated, 5x8 in. 


Tool Co., Chicago, Ill. 


Pacific International 
Presses and Pumps.” 


Chicago Pneumatic Bulletin E-35. 


U niversal electric drills. Illustrated, 8 pp., 6x9 in. Form No. 
212. Boyer riveting hammer. Illustrated. 
Thurston Mfg. Co., Providence, R. I. Catalog. Die milling 


swedging machines, circular slotting saws, etc. Il- 


machines, i 
6x9 in. Circular. Die filing machine. I)l- 


lustrated, 16 pp., 
lustrated. 
250. 


Bulletin No 


Van Dorn & Dutton Co., Cleveland, Ohio. 
“A Feature of Lowest Operating or Maintenance Cost.” Grade 
hardened and grade treated motor gears and pinions. Illus- 


trated, 4 pp., 9x11% in. 
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Prices--Materials and Supplies 
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PIG IRON—Quotations were current as follows at the 
points and dates indicated: 


Apr. 30, Apr. 2, May 2, 

1915 1915 1914 
No. 2 Southern Foundry, Birmingham $9.50 $ 9.00 $10.50 
No. 2X Northern Foundry, New York. 14.25 14.25 14.75 
No. 2 Northern Foundry, Chicago... 13.00 13.00 14.25 
Bessemer, Pittsburgh... 14.55 14.55 14.90 
Basic, Pittsburgh ; 13.45 13.45 13.90 


MISCELLANEOUS METALS—NEW YORK 


Apr. 30, | Apr. 2, | May 2, 
1915 | 1915 1914 
Cents per pound——— 

Copper, electrolytic (carload lots)* 19.00 16.00 14.374 
, re $1.00 48.50 34.00 
Lead.... : 4.20 4.20 3.90 
Spelter....... 14.00 9 25 5.10 
Copper sheets, base.... , 24.00 20.75 19.75 
Copper wire (carload lots) 20.00 16. 60 15 50 
Brass rods, base... . — 20.25 16.30 14.00 
Brass pipe, base....... panied 21.00 19.15 16.00 
Brass sheets... ° ‘ 20.50 16.30 4.50 
Solder 4 and } (case lots) sie iadtedeia 29 09 31.25 24.50 


*Lake copper sells at 23c 


STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 





Apr 30, Apr 2. May  § 7 
1915 | 1915 1914 

- - Cents per pound ———~ 
No. 28 Black. . i 2.60 2.60 2.70 
No. 26 Black.. .% 2.50 2.50 60 
Nos. 22 and 24 Black...... ee 2.45 2.45 2.55 
Nos. 18 and 20 Black.. re 2.40 2.40 2. 50 
No. 16 Black.. ‘ ‘ ee 2.35 2.35 2.45 
No. 14 Black.. . . 7 2.25 2.25 2.35 
No. 12 Black 2.20 2.20 2.30 
No. 28 Galvanizedt +00 4.00 3.70 
No. 26 Galvanized? 8.75 3.75 3.40 
No. 24 Galvanizedt 3.55 3. 55 3. 25 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Apr aL. Apr May 2, 
1915 | 1915 | 1914 
-— ——Cents per pound— 
Steel angles base... 1.85 1.85 | 1.80 
Steel T’s base....... 1.90 1.90 1.95 
Machinery steel (bessemer)... 1.80 1.80 1.85 


SWEDISH (NORWAY) IRON—To consumers in general 
the price is quoted at $3.75 to $4 Very large orders may be 
placed at $3.25 These prices are at New York No difficulty 


is experienced in securing supplies 


WELDING WIRE—Demand for the popular’ sizes has 


caused a lc. advance for \%, sg; and Prices as follows 


Cents per Cents per 
Size Pound Size Pound 
 peudsaeeeasevense wate 7.00 eer re va _aa ee 
coi gudh dlavenewece vs . 7.00 No. 14 ‘ 10.00 
tall” apenas ani te cs 7.00 , Pe ee 10.00 
rrr a ee = 8.50 No. 18 aa na a 16.00 
Pe) Ce a<du cee eenese ‘ 9.00 No. 20 8 eal . 20.00 
MACHINE BOLTS—The current market price is 70 and 
10% off the list price To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows 

Diameter — 

Length 3 ‘ ; j j l in 

1} in. $0.46 SO 65 $1.39 $1 94 $2.84 $4.0 

2 in... 0.48 0.69 1 50 2.07 3.02 4.32 

23 in... 0.50 0.73 1.60 2.21 3.21 1.56 

3 in. 0.53 0.79 1.71 2.34 3.40 4.80 

3} in 0.55 0.82 1.81 2 48 3.59 5.04 


COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 Ib. lots from warehouse, New York 


Size, in Cents per Ib Size, in Cents per Ib 

vs to & 10.00 ito & 7.00 
9.00 a to & 7.00 
8.00 je to 5.00 


TOOL STEEL—(Third Grade)—Rounds, squares and octa- 
gons are quoted at the following net prices per pound, in 
lots of 100 Ib., jobber’s warehouse, New York (5% to 2 in. 
base) 


Size, in. Cents per Ib Size, in Cents per Ib 
is 30.00 i 14.00 
. 22.00 } 13.00 
x 17.00 1, 13.00 
} 15.00 } 12 50 
OILS—An advance in linseed oil, due to the high price 





of flaxseed, brings the quotation to 62@63c.. New York, for 
raw, and 63@64c. for boiled oil. Prime lard oil sells at 92G 
94c. per gal., and Extra No. 1, 62@64c. 





STANDARD MACHINERY STEEL — Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 


York: 


Diameter, Diameter, Diameter, 
in Per 100 Ib in Per 100 Ib in Per 100 Ib 
u $1.10 ; $2.60 2 $3.00 
; 3.60 ots 2. 60 »t 3.10 
6 3.00 34 2.75 2} 3.35 
5 2.80 3} 2.85 6h 3.60 
$ 2 70 +} 2 oO ‘ 3.85 


STANDARD PIPE—tThe high price of spelter has resulted 
in much higher prices for galvanized pipe Revised discounts 
are as follows: 

Black Galvanized 


}- to 2-in. steel, butt welded 81% 724% 
2}- to 6-in. steel lap welded R00 724% 


7- to 12-in. steel, lap welded 664 


At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows 


——Cents — Cents ~ 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
% -in 2.20 3.50 2-in 7.40 11.15 
l-in 3.40 5.20 21.-in 12.20 18.60 
14-in 41.60 7.00 3-in 16.10 24.20 
14.-in 5.50 8.40 t-in 22 90 34.50 


MONEL METAL—tThe following prices are net per Ib 
for hot rolled rounds and flats For prices of square and 
hexagonal bars add two cents per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Ib 29000 Ib 500 Ib Less than 
Size, in and Over and Over and Over 500 ib 
Ato 3 4 The > my Or, "9 
to Th 24 00e, —-23.2e. DT mn 7 
1#} to 2] 25. Ok 2% 25e 6 Ti OF 7h 
244 to 4 26. 75e 27 . 25¢ 27 . tk 2s ik 


HOT ROLLED FLATS 
Width in Inches 


Thickness, in btol 1k to 2} 2] to 6 
ito %& 20 ODe 28 We 
sto l On (Whe 27 Wh 26 OOe 
l%& to 2 26 Oe 25, O0e 


COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York, 


Thickness of Outside Diameter in Inches 

Wall, B.W.G i i i i i l 1} 
992 6.75 6.75 6.7 7.37 S ON 9 35 10 26 12 42 
IS 7.92 7.92 7.92 9.25 11.21 12.32 3 5O 16.00 
16 O38 9.38 9.3 11 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.7 
11 16.83 on Oo 23.42 "4 79 32 S85 


DRILL ROD—This sells to consumers at the following dis 
counts Third grade, 65°) off; second grade, 40% off, and first 
grade, 25% off. 

At these discounts the net prices are as follows 


ROUND POLISHED DRILL ROD 


rst Second Third 

Size, in Grade Grace Grade 

#§ to 1} in..... 7. 5e 10. 00e 17. Wk 
#2 to 3 in..... 41. 20k 33. 00e 19 2he 
vs to D iicsaes 4 5 CW 36 O0e 21 00 
0.178 to 0.4218 3 2he 15. O0e 26. 2he 
0.125 to 0.270 62 2h5e 19 Se. 20 OSe 
0.202 to 0.120 67 We ‘M4 O00e $1. Se 


MUSIC WIRE—Nos. 14 to 40 sell at 60c. per Ib. coil in 
lots of less than 100 Ib. 25% off is quoted on lots of 100 Ib. o1 
more while generous discounts are allowed on large orders. 

CHEMICALS—Sal soda in lots of 20 bbl. sells at 60c. per 
100 Ib., in lets of less the price is proportionately higher 
Caustic soda is quoted at 3c. per lb. Cyanide mixture in lots of 
50 Ib. is quoted at 19c. per Ib. 

SEAMLESS DRAWN TURBING—(Tron Pipe Sizes)—The fol- 
lowing prices are quoted from jobbers warehouse, New York, 
in cents per pound: 

Diameter, 


in Brass Copper Inches Brass Copper 
} 19. SOc 2° We 7} 20. We 23. 50e 
1 19. 50e 22. 50e i 21 We 24. We 
13 19. 50e 22 We 1) 23. We 26. We 
15 19. We 22 We 5 25. We 28 We 
2 19. We 22 Ae 6 26 50e 20 MWe, 
2) 19 Oe 2? MWe 7 28 Se 31 We 
3 19 50e 22 We 8 10 We 33. 50e 


TRON WIRE—The following prices are net per Ib. in 100 Ib. 
lots or more from jobber’s warehouse, New York: 


Birmingham 

Wire Gage 100 Lb B.W.G 100 Lb B.W.G 100 Lh 
5to 9 3.00 17 150 22 6 60 

10 to 11 3.30 18 4.80 23 6.90 

12 3.45 19 5.70 24 7.20 

13 to 14 3.75 20 6.00 25 7.50 

15 to 16 4.20 21 6.30 26 7.80 
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METAL WORKING 


NEW ENGLAND STATES 


awarded the con- 
reinforced-concrete 
Monks & Johnson, 


The H. Ross Maddocks Co., Inc. has 
tract for the construction of a three-story, 
garage at 690 Beacon St., Boston, Mass. 
78 Devonshire St., is Engr. 

William Duncan has secured a permit to 
foundry at 156 Liverpool St., East Boston, Mass. 

Fire, Apr. 22, damaged the plant of the a rave Machine 
Co., Nay St., East Boston, Mass. Loss, $250 

Fire, Apr. 24, destroyed the building at a First and L 
St., South Boston, Mass., occupied by the Boston Art Metal Co., 
Burns Electrical Supply Co., J. W. Moore, machinist, and the 
E. W. Hatch Machine Co. Loss, $100,000. 

The Van Norman Machine Tool Co., Springfield, 
build two additions to its present factory. 


build a _ steel 


Mass., will 


is revising plans for 


J. P. Kingston & Sons, Knowles Bldg., i 1 
a three-story, brick garage for the Logan, Swift & Brigham 
Co., Worcester, Mass., manufacturer of envelopes. 


Work has been started on the construction of a one-story, 
67x100-ft. factory for the Stafford Iron Works, Worcester, 
Mass. G. Stanley Walls is Gen. Mgr. Noted Apr. 29. 

The Bridgeport Projectile Co., Bridgeport, Conn., recently 
incorporated, has purchased a site in the East End and will 
construct a plant for the manufacture of munitions of war. 
Half a million dollars’ worth of equipment will be installed. 
James C. Knight, Security Bldg., is in charge. 

Work has been started on the construction of a one-story, 
50x352-ft., brick and steel factory for the Union Metallic Cart- 


ridge Co. on Bond St., Bridgeport, Conn., estimated to cost 
$40,000. 

The Whitney Mfg. Co., Bartholomew Ave., Hartford, Conn., 
manufacturer of machinery, chains, etc., will build a four- 
story, 60x64-ft., reinforced-concrete addition to its factory. 
William A. Boring, 32 Broadway, New York, N. Y., is Arch. 

The Waterbury Tool Co., New Britain, Conn., has purchased 
a second site in Waterbury, Conn., and is expected to con- 
struct a building. 

Walter Lany, Rockville, Conn., will build a 40x70-ft., brick 


or concrete block garage, to cost about $3000. M. B. Payne, 
New London, Conn, is Arch 

A permit has been issued to C. 
to build a garage to cost $5600. 

The Chase Metal Works, Waterbury, 
work on the construction of a two-story, 
and steel factory on Thomaston Ave. 

The Scoville Mfg. Co., manufacturer of brass goods, has 
purchased a site on Doolittle Ave., Waterbury, Conn., and 
ground has been broken for the construction of a factory. 


J. Stein, Stamford, Conn., 
star.ed 
brick 


Conn., has 
60x180-ft., 


MIDDLE ATLANTIC STATES 

The Harrison Mfg. Co., Lockport, N. Y., manufacturer of 
automobile radiators, has awarded the contract for the con- 
struction of an addition to its plant. The estimated cost is 
$15,000. 

The Prospect Garage Co., New York, N. Y. (Borough of 
Bronx) has awarded the contract for the construction of a 
50x182-ft. garage. The estimated cost is $40,000. 

Louis Richard has had plans prepared for the construc tion 
of a four-story garage at 110 West End Ave., New York, 1 
(Borough of Manhattan). The estimated cost is $40,000. 

The Auto Specialty & Equipment Co., New York, N. Y. 
(Borough of Queens), Long Island City, is preparing plans 
for the construction of a five-story, 50x96-ft. factory. 

The Brow nyard Fireproof Door & Window Co., 267 Mill 
St., Rochester yr, contemplates building a factory at 
Winton Rd. and the N. Y. C. R.R., Rochester. 

The Rochester New York Realty Co., 401 Cutler Bldg., 
Rochester, N. Y., will build a 66x57-ft. garage at 55 Franklin 
St. The estimated cost is $8000. 

The Syracuse Heater Co., 409 Snow Bldg., Syracuse, N. Y., 
is building an addition to its plant. 

The Snead & Co. Iron Works, Jersey City, N. J., manu- 
facturer of architectural iron and bronze w ork, will build a 
new concrete addition to its plant near Pacific Ave. 

The American Smelting & Refining Co., 165 Broadway, New 
York, N. Y. (Borough of Manhattan), will build a tin smelting 
plant at Maurer, N. J. The plant is estimated to cost $100,000. 

Cc. Biertuempfel, Newark, N. J., will build a new machine 
shop on Barbara St. 

Livio Di Girolamo, Newark, N. J., will build a 
commercial garage on Bank St. 

M. Kirkjahn, Princeton, N. J., will build an 
garage on Chambers St. 


51x103-ft. 


addition to his 


Fire, Apr. 21, destroyed the garage of Tibben & Douglas, 
Doylestown, Penn. Loss, $7000. 
A. C. Krumm & Sons, Philadelphia, Penn., will build a two- 


story, 32x70-ft. garage at Tenth and Dakota St. 

The Estate of Caleb J. Milne is receiving bids for the con- 
struction of a two-story, 76x80-ft. brick and concrete garage 
at 20th and Rittenhouse St., Philadelphia, Penn. 
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Samuel Sternberger will build a one-story, 87x120-ft. garage 
at Broad and Callowhill St., Philadelphia, Penn. Sauer & 
Hahn is Arch. 

Cc. M. Swartley, 


Philadelphia, Penn., will build a 46x163-ft 


garage on Ridge Ave. The estimated cost is $5000 

M. J. Dunn is constructing a two-story, 92x110-ft. brick 
garage on North Center St., Pottsville, Penn. 

The Carpenter Steel Co., Reading, Penn., will build an 
addition to its plant. 

The Warren Casting & Tool Co., Warren, Penn., will build 


75x75-ft. addition to its factory. The estimated cost is 


1 
$15,900. 

The Wilmington Casting Co., 
a 90x50-ft. addition to its factory 

Bids will be received until 10 a.m., May 11, by the Pay- 
master-General, U. S. Navy, Washington, D. C., for machine 
tools as follows: Schedule 8206, Class 83, two selective geared 
head lathes, 16 in. by 6 ft. bed, Class 84, one universal milling 
machine, constant speed drive type, complete with oil pump 
attachment, countershafts and pulleys for line shaft 2} 
diameter, running 150 r.p.m., capacity 25x8x18 in., both for 
delivery at Washington Navy Yard. Schedule 8207, Class 83, 
one three-ton steam-driven locomotive crane, for delivery at 
Newport Naval Torpedo Station. Schedule 8209, Class 91, 
one trimming press, geared, with side cutting-off attachment, 
motor driven, complete with motor, for delivery at Norfolk 
Navy Yard. Schedule 8211, Class 93, one shear, rotary, motor- 
driven, complete with motor and circular cutting extension, 
for delivery at Norfolk Navy Yard. Schedule 8212, Class 94, 
one combined stake riveter and punching machine, for de- 
livery at Boston Navy Yard. 

Fire, Apr. 21, destroyed the 
McDonald, 318 Maine Ave., S. W 
unknown 


Wilmington, Del., will build 


machine shop of Soper & 
Washington, D. C. Loss 


SOUTHERN STATES 

The American Valve Co., recently incorporated with a cap- 
ital of $20,000, plans to construct a plant at Bristol, Va., for 
the manufacture of valves. 

The Virginia Ry. & Power Co. will build a one-story, brick 
garage at Richmond, Va. The estimated cost is $4000. 

The Pavey Electric Co. will build an iron and brass foundry 
at Charleston, W. Va. 

W. W. Magoon and associates, Huntington, W. Va., have 
taken over the L. A. Wolcott machine shops and will build 
an addition. 

The Huntington 
capital of $100,000, 


Alloy Co., recently incorporated with a 
: plans to construct a plant at Huntington, 
Va., for the manufacture of alloys of different metals and 
The estimated cost is $25,000. 

_ The Independence Motor Car Co., Lima, Ohio, will move 
its plant from Lima, Ohio, to Atlanta, Ga., and will establish 
a new factory. W. A. Williams is Mer. 

The Kehoe Iron Works will build a plant on 
St., Savannah, Ga. The estimated cost is $50,000. 
The Lead Hill Machine & Foundry Co. plans to establish 

a foundry and machine shop at Arcadia, Fla. R. E. Lee is 
Pres. 

It is reported that E. B. Hall and associates contemplates 
constructing a 60x100-ft. garage at Winterhaven, Fla 


furnaces. 


East River 


The Tennessee Valley Motor Co. will establish a garage 
and repair shop at Huntsville, Ala. 
Plans have been prepared by C. E. Chapman, 7122 St. 


Charles Ave., for the construction of a garage at New Orleans, 
La., for Conrad Kolb. 

The American Steel Metal 
Hagan Ave., Rendon and Gravier St., 
will construct a plant. 

Work will soon be started on the construction of a 50x100- 
ft. garage at Memphis, Tenn., for Edward Abele. 

Plans are being prepared by Marr & Holman for the con- 
struction of a 125x170-ft. concrete garage at Nashville, Tenn., 
for George W. Killebrew and the Bransford Realty Co. 


Works has purchased a site at 
New Orleans, La., and 


MIDDLE WEST 


Alex Switzer has purchased a site on West Columbus Ave., 
Bellefontaine, Ohio, for the construction of a two-story, 45x 
220-ft. garage. Estimated cost, $30,000. 


Plans have been prepared for the construction of a goaste- 
ft. addition to the plant of the Union Metal Mfg. Co., Canton, 
Ohio. Noted May 28, 1914 


The Boyce & Emmes Machine Tool Co. has awarded the 
contract for the construction of additions to its plant at 2245 
Spring Grove Ave., Cincinnati, Ohio. 

Plans are being prepared for the construction of an addi- 
tion to the plant of the Huenfield Co., manufacturer of ranges 
and hardware specialties, Spring Grove Ave., Cincinnati, Ohio. 


_The Lakewood Motor Washer Co. will equip a plant at 
1263 West Second St., Cleveland, Ohio, for the manufacture 
of water motors for washing machines. 


The Van Dorn Iron Works has obtained a permit for the 
construction of a machine shop in connection with its plant 
at Ewald Ave. and East 79th St., Cleveland, Ohio. Estimated 
cost, $10,000 
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How | Use The American Machinist 


By F. E. SCHMIDT, Factory Supt., C. A. Dunham Co., Marshalltown, Iowa. 





HERE are several ways of using 
[te “American Machinist,” but 

the most important one, I believe, 
is this; I use it through the hands, and 
thoughts, of the men who are working 
under me. 


I am a factory manager. We make a 
small article constructed mainly of 
brass, although a few parts are cast iron. 
My men are not isolated. I can see 
them all from my desk. I can call them 
around me at a moment’s notice. I urge 
them to read the “Machinist.” Some 
of them subscribe for it, but for those 
who do not, I grant the privilege of read- 
ing my copy. My copy is the dirtiest 
looking thing you ever saw before the 
week rolls by. But it is legible and a 
little dirt on its pages only lends en- 
chantment to the bound volumes. 


An up-to-date periodical, unlike a spec- 
ial treatise prepared by one man, dif- 
fuses the ideas and experiences of many 
men. It helps to fuse the ideas of these 
men into one great practical plan. I 
have noted it myself that the theories 
and experiences taught in a text book 
oftentimes are hard to follew and not 
infrequently fail in my own hands. But 
when I read the plain, condensed experi- 
ences of the men who write for the 
“American Machinist,” and note the 
different twists and curls (if 1 may be 
permitted to so term them) of different 
men who are trying to accomplish the 
same thing, I get a more definite idea of 
the way to do the thing myself. 


A cutting tool must be occasionally 
sharpened. A machine tool must be 
properly oiled. An operator, a foreman, 
or a higher executive must be interested 
in his work. He must provide himself 
with the means for keeping his interest 
at the high pitch required to approach 
the ever-advancing goal set by modern 
progress. Ability alone wins few bat- 
tles, but add to this desire and you have 
a means to an end. 





It is a proved fact that among the best 
associates for the advancement of per- 
sonal interest along any branch of edu- 
cation or practice, is the carefully se- 
lected periodical. The “American Ma- 
chinist” supplies the want in machine 
shop practice. Its field is broad, but 
very well covered. 


The superintendent tries to reduce 
costs. He advocates large quantity pro- 
duction orders. This distributes the 
preparation time over a large number of 
parts. However, when slow, antique 
methods and machines are used, the 
gain is offset by the loss. Sudden “more 
important” orders delay production. Set- 
ups are repeated. Cost data is held up 
indefinitely. A further problem con- 
fronts the superintendent. In order to 
maintain his gains and avoid the objec- 
tions, he must increase his production 
rates. 


The columns of the “American Machin- 
ist” solve the problem. Numberless 
suggestions are offered. The design of a 
jig, fixture, attachment, or a special ma- 
chine may be directly or indirctly ac- 
credited to the proper use of the “Amer- 
ican Machinist.” Likewise the selec- 
tion and purchase of a standard or 
special mechanism from the trade, is the 
result of following the ‘‘continuously ad- 
vertised” products in the advertising 
section. 


By the association of ideas the general 
plan of any improvement is obtained. 
After the idea come the details of design 
and construction. Here we make use 
of the sections on standard parts, sub- 
stitutable design and the like. The 
practicability may be tested through as- 
sociation with “Discussion of Previous 
Questions” and “Letters from Practical 


Men.” 


Increasing production rates decreases 
labor costs. Overhead is figured as a 
per cent. of labor. Overhead, then, de- 
creases with decreased labor. Material 


cost tends to become the determining fac- 
tor for manufacturing cost. The 
“American Machinist” publishes com- 
parative base prices. The trend of pro- 
duction costs can be estimated. Mate- 
rial can be more economically pur- 


chased. 


As a criterion to judge financial condi- 
tions, no better can be offered than the 
industrial building progress. The “New 
and Enlarged Shop” columns can be 


used to assist in determining business 
prospects. 


The reader can keep in touch with the 
questions of deeper significance in the 
machine tool industry, by following the 
editorial articles. Such problems as 
demand the general interest of the in- 
dustrial public are here discussed. 


Before closing, I wish to outline my 
method of indexing and filing my copies 
of the “American Machinist.” The con- 
tents are first digested and discussed 
with my draftsmen and foremen. Ar- 
ticles of local interest are then indexed 
on 3’’x5”’ cards and filed at my right 
hand. For instance, information on 
screw threads, drills, taps, gearing, 
milling, turning, grinding, press work, 
screw machine tools, drawing reom, 
belting, and so on, are entered with a 
brief description on their respective 
cards. This concentrates the frequented 
subjects along with other information 
always necessary in an up-to-date shop 
practice card index. The accumulated 
numbers are bound, with their corre- 
sponding index. Dust never gathers on 
the bound volumes. The broader sub- 
jects, requiring more time to study, are 
found by referring to the indexes of the 
various volumes. 


The assistance I have obtained from the 
“American Machinist” in my work is 
reason for its demanding my respect. 
I hope to be numbered among its sub- 
scribers until my eyesight fails me. 
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Manufacturing a Special Type of 
Piston Ring 


By 


ETHAN 





SYNOPSIS—The 
pot lo the finished product, in making a two-part 


various operations, from the 
piston ring are described. The method of caring 
for the cast-iron dust and shavings from the bor- 
ing mills is worth noting. Of the various in- 
spection tests given at different stages, that for 
testing the stre ngth of the rings Ls the most un- 
usual, and also rapid and effi le nf. 





Of the numerous types of piston rings, the plain con- 
centric ring was the earliest used. The advantage of this 
ring consisted in its having a uniform bearing on the 
sides of the groove, and because of being the same thick- 
ness throughout, it was possible to fit it closely to the 
bottom of the groove, eliminating a space for the carbon 
to collect when 
Cn the other hand, at no point in its circumference, does 


used in an internal-combustion engine. 
such a ring exercise the same pressure against the cylin- 
der wall, and, as a consequence, there is power waste, un- 
equal wear and friction loss, 

This type of ring is now seldom or never used, but its 
successor, the eccentric ring, is in common use and too 




















DisK-GRINDING THE Por Fia. 3. 


FLANGE 


‘ 
» @ 
Fig. 2. 


familiar to need to be illustrated. The theory on which 
it is made is to so taper the thickness toward the split 
ends that a uniform pressure will be exerted on the walls 
of the cylinder all around. 
the big defects of the concentric type, but its shape leaves 


This tends to correct one of 


considerable space beneath for the collection of carbon 
and it does not have a uniform bearing on the sides of the 


groove. Also, on account of the thinner ends, the leak 





Toots ror Borinc 
TURNING 


VIALI 


at the split is apt to be more. From this it will be seen 
To combine 
hoth. the Mi 
Quay-Norris Manufacturing Co., St. Louis, Mo., designed 


and manufactured what is termed the “ 
The methods of manufacture are of 


that both types have good and bad points. 


the good and eliminate the bad pomts of 


leak proot” ty yx of 


piston ring. interest, 

















Fie. 1. The “Leak-Proor” Tyre or Piston Ringe 
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Cast-Iron Cuip-CoLLectiIna 
CANS 


AND Fa. 4. 


This type of ring, which is shown in Fig. 1, consists 
of two cast-iron rings of L-shaped cross-section which fit 
nugly together, with the split end of each ring set dia 
metrically opposite ear h other and so held by a small pin 
suitably set. This setting allows the rings to reinforce 
each other at the weak points and gives a practically un 
vlinder The 


so that the ring 


form pressure all around on the walls. 


combination also is uniform all around, 
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As the split in each part is 
the L, the 
illustration is 18 


concentric. 
the 


ring 


is in effect 


hacked by flange of leak is negligible. 


The outer shown in the in. In 
as it came from being 
but 


The two smaller rings shown 


diameter and in the rough, 
The 
split or otherwise machined. 


just 


turned. two parts fit together, have not been 


are completely finished and ready for use. 

While the majority of the immense quantities of these 
rings made by the firm mentioned are for use in automo- 
bile they 


pumps, pulmotors, 


motors, are also supplied ior air COM PTressors, 
engines, and, in 


Over 


lungmotors, steam 


fact, for anything havine use for a piston ring. 


1000 different sizes are carried constantly in stock. 
THe First OrEration 


The pots from which the rings are made are of the fa 
miliar flanged type, except that the flanges have two bolt- 
ing ears on them. The first operation is to smooth olf 
the bottom of the 
Kig. 2. 
A and B 


the hardened 


flange on a disk grinder, as shown in 
The pot to be ground is placed in the V-blocks 
swinging butted 
The yoke D is then swung into 


A few swings of the 


on the carrier and against 
stop t}. 
position and the screw F# tightened. 
carrier, While pressingsthe work against the wheel, and 


] 


the job is done. Attention is called to the efficient hood 


ing and exhaust system used on this machine. 


From the disk grinder the pots go to a boring mill and 
horing mill, as shown in Fig. 
3, is fitted with what is practically a large box tool. The 
A and B, and the bor- 


tool [;. 


are bored ana turned. The 


turning tools are held in the bars 


ing is done with a Davis boring The way the 


pots are centered under the boring tool is by using a spe 
device D. This is made to fit like a cap over the 


] 
lower end of the 


clal 
boring tool, slots being cut on opposite 
at #. The lower 
so as to automatically 
Af- 


ter the casting has been centered, the clamping bolts F 


sides of the rim for the cutter, as shown 
part of this cap is turned bevel, 


center the casting when the boring bar is run down. 


and G@ are tightened by screwing up the nuts underneath 
the plate 77. With the casting locked in place, the bar is 
run up, the centering device removed, the tools brought 
down to the cutting position and the feed thrown in. A 
shown at J. 


turned and bored casting is 


AN Errictent Cast-Iron Cutpe-ILANDLING SYSTEM 


dusty nature of cast-iron turn- 


The 


Owing to the crumbling, 
Ings, they are often a source of considerable trouble. 
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system used in this shop does away with all of the common 
annoyances and reduces the work of handling to a mini- 
A sheet-metal rim J will be observed around the 
This is part of a hop- 


mum. 
outside of the boring-mill table. 

















Fie. 7. RoLuIne IN THE LETTERING 














Group oF Rinc-Turnina LATHES 


Fig. 5. 


Fia. 6. Group or Rine-GrinDING MACHINES 
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per-like receiver connecting with a pipe or chute leading 
This chip chute leads into a 
special type of collecting can fitted with casters, as shown 
in Fig. 4. The top A will fit any one of a number of such 
cans kept on hand, and as soon as one can is full, it is 
When 
a number of cans have been filled, they,are run under a 
A door in the side of 

enables the handler 


down to the floor beneath. 


run to one side and an empty one put in place. 


crane and hoisted out to a wagon. 

each can, like the one shown at L, 
to dump the chips and powdered cast iron into the 
wagon with little trouble and practically no dust. It 
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fitted with special box tools and cut-offs. Some of thes 
lathes are shown in Fig. 5. Here the parts of the rings 
with the L-shaped cross-sections are formed. With the 


two parts of the ring placed together, they are ground 
to the required thickness on the grinders shown in Fig. 6, 
fitted 


The word 


which are with magnetic chucks. 


rolled into the 


“leak proof” Is sick ol the 


ring in the Dwight-Slate lettering machine shown in Fig 


?. Burrs are removed on small grinding wheels like th: 
one shown in Fig. 8 The wheel A is run by a small 
motor under the guard £#. Dust is carried off through 











Burr GRINDER 
Lloop 


Fie. 8. AND 





THE 
MACHINE 














Fig. 11. Drimitine tHe Pin Hoie 


was found necessary, in making this arrangement, to have 
the chute M set with a very steep slope to prevent the 
chips from clogging and piling up inside until the 


chute was choked up. 


CUTTING AND GRINDING THE RINGS 


After being turned and bored, the castings are allowed 


to “season for about two weeks: then they fo To lathes 











RiInG-SPLITTING Fie. 10. Eccentric CLAMPING 


DEVICE 











Fic. 12. Drivine in THE PIN 


the wheel hood D. The rough 


edges and burrs are removed by taking 


the suction pipe C’ trom 


the ring in the 


fingers and running it around on the grinding wheel. 
SPLITTING AND PINNING 
The rings are split in the machine shown In Figs. 9 
and 10. This machine is a standard make familiar to 
most of our readers, but the ring-clampi device 1s a 
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little unusual. The ring to be split is placed at A 
over a locating form. It is then locked by means of 
the clamp B and is fed to the cutter C by pushing up 
the lever D. The clamp is quick operating, as the lever 
KL, Fig. 10, turns an eccentric F’ and presses down or 
releases the ¢ lamp as desired. 

The segments removed in this splitting process vary 
with the sizes of the rings, the operator setting the dis- 
tance of the saws by means of a micrometer whenever a 
hange is made. The amount removed governs the tension 
of the rine when compressed, and this amount has been 
carefully calculated and charted for the various sizes, 
so the operator has definite figures to set to. 

A small brass pin is used to hold the interlocking see- 
tions of the ring in proper opposition. The hole for this 
pin is drilled as shown in Fig. 11. The ring to be drilled 
is laid over the plug A with the upper split outward. 


The lower split is located by means of the strip B, over 


which it is placed. The ring is then held with the fin- 
gers while the hole is drilled. The pin is next driven in 
as shown in Fig. 12. It is then cut off and filed flush 


with the outside and inside. 


TESTING AND NOTCHING 
The streneth of all rings is tested 1) pressing them 
down over a taper disk of suitable shape and size. The 


taper disks used is shown at A. A disk like this, of a size 


method of doing this is illustrated in Fig. 13. One of the 


to correspond to the rings to be tested, 1s placed on the 
post B with the small end upward. Rings are then 
placed on the disk and pressed down over its large end 
by means of the four fingers (. These fingers are set 
radially for different diameters of disks by screwing the 
nut D up or down. They are kept in contact with the 
tapered surface of the disk, so as to shove the rings down- 
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when the foot treadle is released. This forms an extreme- 
lv quick and effective method of testing rings for flaws 
or weak spots that would cause them to snap when ex- 
panded enough to slip over the piston into the grooves. 























Fig. 13. Expansion-Testing DeEvICcE 





Fig. 14. Tuer Norcuina Ma- Fig. 15. Spriit-Grinping Ma- Kia. 16. THe GrinpiIng-MANDREL 
BENCH 


CHIN} CHINE 


ward properly by spiral springs, as E, attached to each 
finger. The downward movement is obtained by means 
of a foot treadle attached to the rod F, which connects 
with lever G. The spring #7 pushes the rod and lever up 


If no provision were made, the small brass pin, used to 
keep the ring sections in position would also prevent the 
ends of one of the se tions from being pressed together, 
since it is set in between the ends of the split. This is over- 
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Fig. 17. GrInpDING THE OvTsIDE DIAMETER 


come by notching the ring at the split just enough to make 


room for the pin. This notching is done with a celluloid 
wheel A, Fig. 14. The notched 
is placed at B, over the locating piece C and between the 
strips D and EL. 


and the operator grasps the handles F and G@ and swings 


section of the ring to be 


The spring of the ring holds it is place, 


the work down onto the grinding wheel. Various sizes 


of rings are provided for by adjusting the strips D and BP. 


GRINDING TO FINISHED DIAMETER 


The 
by placing the rings on a flange 
work in a 
first placed in a retaining sleeve bored to the size of the 


outsides of the rings are ground in the usual 


d mandrel and doing the 


regular grinder. The rings to be ground are 


rough diameter. In order to fit properly into this sleeve 
and to have the split ends meet evenly, 
ring is ground as shown in Fig. 15. The 
is placed on a table which is tilted to correspond to the 


the split of each 


ring to be ground 


angle of the split. Two converging strips A and B are 
used to press the ends of the ring evenly against the thin 


When 


placed in a 


grinding wheel (. 
the rings are 
bench shown in Fig. 16. 
as F, for holding the 
the left, and 
clamping nut is 


ground the required amount, 
sleeve, as )), and taken to the 
This bench has special sockets, 
mandrels upright, as shown at 
turning while the 
screwed on. At the left of the 
filled and at F, 
clamping flanges that goes on the mandrel and between 
which the rings are held. The After 
the rings have been securely ( lamped between the mandrel 


also to prevent their 
being 
sleeve, one of the 


mandrel is shown a 


nut is shown at G. 


flanges, the sleeve is removed and the mandrel placed 

a grinder, as shown at //, Fig. 17. The then 

ground to the finished size. 
After from the 

razor edges are 


rings are 


slight burrs and 


rings on emery, 


coming erinder, the 


taken off by rubbing the 


as shown in Fig. 18. The rings are then placed on hooked 


rods and thoroughly washed in gasoline to remove any 
dirt, abrasive or grease. The rings then go through a final 


inspection, after which they are ready for the shipping 
room, 

The production of alloy-treated rails in the United State 
which was 257,324 tons in 1910, fell to 59,519 tons in 1913 and 
27,937 tons in 1914 Of the latter number 23,321 tons were 
titanium steel and 4616 tons manganese steel. Only 490 tons 


of alloy rails were made by the besseme: 


process, 
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Fig. 18. THe Last Suop Operation 
Speed and Feed ts for 
Imdividual Machi: Tools 


By Tlenry REKERSDRES 


For the purpose of standardizing machine-tool opera 
tions without the expense of a special slide-rule for each 

achine, the writer conceived the ea of a simple indi 
vidual tool chart 

By analyzing the operation characterist of a oma 
chine, the best performance of a rand of tool steel 


FEEDS NO. 15.20.30 4 
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: ace (Cutting) i M 
Fic. 1 Curves GIVING SPINDLE SPEEDS AND PErMtIs 
SIBLE FEEDS ror THE LATIIE IN QUESTION 
heat-treated and eround In the most ‘ rable manne 
ean be obtained for that machin This data can 
put into proper form and used as a standard chart fi 
the machine, and if followed will give the combination 
feed, speed and cut which is a may m for the 
ticular job in hand. 
Of the 12 variables given by Taylor, the individual 


tool chart shown in Figs and 2 for a “Lo-swing” 


excludes the following 
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All the tools 


are the same in these particulars for this machine. 


The SIZe and shape of the tool to be used. 


The use or non-use of a cooling agent on the tool. The 
lathe taken for illustration operates continually with a 
lubricating compound. 

The number of tools to be used at the same time. If 
more than one tool is used this factor becomes a variable. 

The life of the tool or the length of continuous service 
between grindings. 

The hardness the material to be Charts 
are made for the principal grades handled on each ma- 


turned. 


oft 


chine. 
The « utting pressure on the tool. 
The speed combination to be used to give the proper 


cutting speed and the pressure required to take the cut. 








uttingSpeed on Lathe 


d(Ft.per Min)C 


20 


Jr 
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Per ipheral 














uo 
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% 4 «4% 
Diameter of Work, Inches 
LATHE CHarr 


Kia. 2. Lo-SwiIna 


The stiffness of the work. In the Lo-Swing this fae- 
tor is practically constant, since the work is supported 
hoth in the middle and at the ends. 


Factors TAKEN CARE OF 


The following variables are taken care of by the chart: 
The diameter of the material or work. 

The depth of cut to be taken. 

The feed to be used. 

The cutting speed to be employed. 

The cut- 
ting speeds are arranged to read in diameters of the work 
These values are re- 
plotted from the speed chart, Fig. 2, which turn is 
The feeds are in inches 


Ilow this is accomplished is shown in Fig. 1. 


for each different spindle speed. 
in 
taken directly from the machine. 
per revolution of the spindle and are taken directly 
from the machine. 

With the exception of the curves A, B, C 
for this lathe, and can be 


and D, the 


chart is a constant made in 
duplicate or triplicate or for as many different kinds 
of The curves are determined 
from actual cutting tests on the machine to which they 
are to apply. When a certain tool steel has been selected 
for a shop and all the tools are uniformly treated, and a 
A can 


materials as are handled. 


certain length of time is set for regrinding, curve 
he located with three points by taking a q'y-in. eut and 
noting with what speed the tool will last the required 
length of time with a low feed, a medium feed and a high 
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feed. With other depths of cut, curves B, C, and D can 
be similarly fixed. These will give the actual cutting 
characteristics for this machine and 
basis for future work. With a table giving the normal 
time required for setting up and taking down a job, which 
is readily obtainable from examinations of time studies 


be used as a 


can 


on the machine, this chart becomes valuable as a basis 
for making time estimates on jobs. 

In conclusion, the statement should be made that this 
scheme is not as comprehensive as the Barth Rule, but 
is a simpler method whereby some of the essentials of 
that rule can be put within the reach of the majority of 
shops. 

Although millers with high-speed cutters have not yet 
been investigated in this connection, it is believed that 
such operations will lend themselves, with a little modi 
fication, to the same method of standardization. 


Electric Drive for Old Steam 
Hoist 


The illustration shows a somewhat unusual drive 
which has been made to transmit power from an elec- 
tric motor to an old steam hoist. This equipment was 
built for the Down Town Mines Co. of Leadville, Colo.., 
and is entirely self-contained. It drives the hoist by 
means of the short connecting-rod, or “drag link,” shown 


hanging from the pin of the crank disk. This drag lin! 











r 





ELEctRiGC Drive ror OLp STEAM Horst 


connects the crankpin to one of the crankpins on the 
steam hoist, taking the place of the connecting-rod from 
the old steam cylinder which formerly drove it. 

This is simply another indication of the way in which 
steam power is being replaced by electricity, particularly 
in the mountains where hydro-electric power plants have 
reduced the cost of electric current. 


Es 3 


It is pointed out by the “Foundry” that when polishing 
aluminum it is advisable to avoid the use of coarse abrasives 
if possible, as they drag pull the metal and render the 
surface difficult to finish If, however, the castings are rough, 
first polish with No. 70 emery, then grease on No. 120 emery 
with a compressed canvas wheel, and follow with No. 160 
emery on a felt wheel. The final luster is imparted by buffing, 


lusing a good grade of white polish on a stitched cotton wheel. 


or 


If the castings are not rough, they should be finished first 
with No. 120 emery followed by No. 160 emery, and then 
buffed. 
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igs and Fixtures 
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im the Small Shop 


By JoHn H. Van DEVENTER 





SYNOPSIS No one can de ny that jigs and fix- 
tures are great time savers when conditions are 
suited to their use. There is a big chance for er- 
rors in judgment in their choice and use, however, 
that sometime S Te sults in loss instead of gain, In 
th is artic le ,an alte mpl is made to quide the small- 
shop owner or manager to a proper choice. A plan 
is outlined wh T h will he lp to determine if the pro- 
posed jig. fixture or lool will be a good investment. 





“Tt will pay us to have a jig for that piece, Mr. Jones,” 


says the foreman. 

“Can't see it that way, Henry,” says the boss. 

One is looking at the time saving in the shop on an op 
eration which to his mechanical mind is taking much 
longer than it should. The other is keeping a watchful 
eye on his bank balance and trying to keep within limits 
of a certain small-tool-investment total which he has de- 
cided should not be exceeded. 

The difference of opinion on this subject is one that 
begins to exist as soon as one man looks after the means 
of getting out the work and the other man pays the bills. 
In fact, this difference sometimes exists in the mind of 
the small-shop owner who has to do both. When he puts 
on his shop spec tacles, various jigs and tools seem to he 
absolutely necessary, but when he changes them for his 
office eyeglasses in order to look over his bills payable and 
balance, it is just as strongly evident that the old way 
of doing business will have to be good enough for some 
time to come. 

Every question has two sides to it, except those that 
have six or seven. The jig and fixture question must 
be included in the many-sided class, for there are almost 
as many ways of looking at it as there are viewpoints for 
a cubist picture. A great deal of money is unwisely in- 
vested on this account, but on the other hand, a great 
deal of possible profit is let go by for lack of spending 
enough. There is but one cveneral way in which to attack 
this problem logically, and that is from estimating what 


return can be made on a given investment. 
WHAT THE Suor MAN SEES IN A JIG OR FIXTURE 


It hurts a real mechanic to see a job done in a make- 
shift way when he knows of a much better method. TI sup- 
pose an expert operating surgeon feels the same way when 
he sees an injury that would have made a “beautiful” 
operation cured by simple means. Strange to say, the 
patient does not feel this way about it at all. He lacks 
the “artistic” point of view in looking at such things, and 
sees only his own general welfare, and if he has any say 
in the matter he is going to take the simplest course of 
treatment that will bring results, one that will not upset 
his system any more than necessary. 

Another peculiar thing about making improvements in 


the way of doing things in the shop is that there is no 
apparent limit to it. I have never yet seen a jig or fix- 
ture built that could not be bettered. Everyone who has 
had to do with designing and building these things knows 
that he could better them the next time. At the same 
time, it is hardly possible to stifle the natural disgust that 


arises in having to strap a piece fast to the faceplate, line 
it up, and nibble away at it, when the same thing could 


be slapped into a fixture and machined in “jig time 


Wuat Tue Boss Has To Sel 


The boss must look | 


eyond the mechanic’s point of 
view and take many more things into consideration. H 


but “Will it pay 


question Is not “Will it save time?” | 

The problem is really harder in the big shop than in 
the small one. A small shop hasn’t any too much money 
to spend for what is really necessary, and this simplifies 
matters a whole lot. As the darky in jail for indulging 


] 


his taste for poultry said, “It sure am a load off ma mind 


not to hab to decide between chicken and duck for d 


Sunday dinnah.” 


WHat SOMETIMES IILAPPENS To JIGS AND FIXTURES IN 


: 
rik Bia Stops 


It is a dangerous thing for a ma ne-shop toreman ol! 
a superintendent in a iarge shop to be a mecha ical gen 
ius—not dangerous for him, but for the owner of the shop. 
One absent-minded genius of my acquaintance used to 


spot a job in the shop that was going too slow to suit him, 


spend three or four days in working up a highly ingenious 
jig or fixture and then hand the drawings over to the tool 
maker. This worthy would wait as long as he could be 
fore starting the job, knowing that his bess would mean- 
while get another “bue” and forget all about it. Of 
course, some of them had to be made, and this was where 
the firm lost money, lol nstead of heinge satisfied with 


what he had done, the ingenious superintendent would at 


once have another idea, much superior, which would re 
sult in discarding the expensive apparatus. Fortunate 
ly, this toolroom, like most others, had a limited capa itv, 


and this, with the well-intentioned smothering on the part 
of the foreman, kept the firm from losing more than it 
could afford to. 

In the big shop, making the jigs is not the only ex- 
pense that is incurred by their use. They must be stored, 
issued and kept track of. The latter r quires quite a com 
prehensive system in itself, and in many a big shop ther 
are jigs which have cost good money and are lying idle 
simply because they are overlooked and not connected 
with the job by means of a definite system. 

The feature of rivalry is one that costs the large shop 
money for jigs and fixtures. Unprofitable tools are some 
times kept in use to preserve the reputation of their orig- 
inator, particularly where he has the say in such matters, 
And when one foreman Is succeeded by another, it is not 


an unknown occurrence to have most of the defects in 


manufacture that have been previously met with, at 
tributed to the jigs and tools for which he was sponsor. 

I have cited these things to cheer up the small shop 
owner a bit by showing him how much worse off the large 
shop owner is in these matters. The small-shop owner 


does not need an elaborate system to kee p track of his 


jigs and tools : very olten he can count them on his fin 


vers, And any mechanical renius which Is displaved is 
in such close connection with the pocketbook that it Is 
properly and promptly restrained and held within profit- 


able limits. On the other hand, the small-shop owner's 
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problem with respect to jigs, fixtures and special tools is 


money to spend for them, he 


must make each cent that he spends bring in the very 


sreater, since, having less 


greatest amount in return. 


THe First Strep i FINDING IF AN INVESTMENT Is 
PROFITABLE 

There are several distinct steps to be taken in any shop 

to determine if an investment of this kind is permissible. 

The first question is, How much will it save? The least 

important part of this, and the one which very often looks 


largest to the shop man, is the length of time that is cut 
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rate of pay of the mechanic him- 
may imagine we are paying both 

A jig that takes a job away from 
and 


we must see beyond the 
self to that which we 

mechanic and machine. 
a heavy expensive machine and puts it on a lighter 
cheaper one, not only in operating 
time and the difference the 
wear and tear on the large eX] 


saves the difference 
in operator’s rate, but saves 

ensive machine and leaves 
it open for something else, 


How Lone Witt Its UsEFuLNEss LAstT ? 


question to ask is, How long will the use- 


jig or fixture last ? 


The second 
fulness of the Here is where a good 


Esti- 
mated 
Annual Probable Life One Year Probable Life Two Years Probable Life Five Years 
Saving Per Cent. Earned on Investment Per Cent Earned on Investment Per Cent. Earned on Investment 
Effected 10% 20 &% 30°; 10°; 50% 10% 20% 30% 40% 50 ¢ 10% 20% 30% 10% 50% 
$10 8 60 7.90 7.30 6.380 6.40 15.10 13.20 11.60 10.40 9.40 27.80 21.80 17.80 15.10 13.20 
20 17.20 15 90 14.70 13.70 12.80 30.30 26. 30 23.20 20.80 18.90 55.50 13.50 35.70 30.30 26.30 
30 25.80 23.80 22.00 20.60 19.20 15.50 39.50 34.90 31.20 28.30 83.30 65.20 53.50 45.50 39.50 
10 34.50 31.80 20 40 27.40 25.60 60.50 52.60 16.50 11.60 37.80 111.00 87.00 71.40 60.50 52.60 
rh) 13.10 39.70 36.80 34.30 32.10 75.70 65.70 58.10 52.00 47.20 139.00 108.80 89.30 75.70 65.70 
60 51.70 17.60 44.10 41.10 38.50 91.00 79.00 69.80 62.40 56.60 167.00 130.00 107.00 91.00 79.00 
70 60.40 55.60 51.50 47.00 15.00 106.00 92.00 81.40 72.90 66.00 194. 50 152.00 125.00 106.00 92.00 
0 6900 63.50 58.90 54.90 51.40 121.00 105.20 93.00 83.20 75.50 222.00 174.00 143.00 21.00 105 20 
0 77.60 71.50 66. 20 61.70 57.80 136.00 118.50 105.00 93.60 85.00 250.00 196.00 160.00 136.00 118.50 
100 SO 70 73 68 64 151 132 116 104 94 278 218 178 151 132 
200 72 159 147 137 28 303 263 232 208 189 555 435 357 303 263 
300 258 238 220 206 192 455 395 349 312 283 833 652 535 455 395 
1K) 345 318 204 27 256 605 526 165 416 378 1110 870 714 605 526 
500 131 397 368 343 321 757 657 581 520 472 1390 1088 893 757 657 
600 517 176 441 411 385 910 790 698 624 566 1670 1300 1070 910 790 
700 604 556 515 170 150 1060 920 814 729 660 1945 1520 1250 1060 920 
SOO 690 635 589 549 514 1210 1052 930 832 755 2220 1740 1430 1210 1052 
900 776 715 662 617 578 1360 1185 1050 936 850 2500 1960 1600 1360 1185 
1000 S60 790 730 680 640 1510 1320 1160 1040 940 2780 2180 1780 1510 1320 
2000 1720 1590 1470 1370 1280 3030 2630 2320 2080 1890 5550 4350 3570 3030 2630 
3000 2580 2380 2200 2060 1920 1550 3950 3490 3120 2830 8330 6520 9350 1550 3950 
1000 3450 S180 2940 2740 2560 6050 5260 4650 4160 3780 11100 8700 7140 6050 5260 
5000 4310 3970 3680 3430 3210 7570 6570 5810 5200 4720 13900 10880 8930 7570 6570 
6000 5170 1760 1410 4110 i850 9100 7900 6980 6240 5660 16700 13000 10700 9100 7900 
7000 6040 560 5150 1700 1500 10600 9200 8140 7290 6600 19450 15200 12500 10600 9200 
S000 6900 6350 5890 5490 5140 12100 10520 9300 8320 7550 22200 17400 14300 12100 10520 
9000 4760 7150 6620 6170 5780 13600 11850 10500 9360 8500 25000 19600 16000 13600 11850 
Esti- 
mated 
Annual Probable Life Seven and One-Half Years Probable Life Ten Years Probable Life Fifteen Years 
Saving Per Cent Earned on Investment Per Cent Earned on Investment Per Cent Earned on Investment 
Effected 10% 20° 30° 10° OG 10°; 20% 30% 10% HOG 10% 20% 3065 10° ae 
$10 34 20 25.40 20 30 16.90 14.40 38.50 27.80 21.80 17.80 15.10 44 20 30.60 23.50 19.00 16.00 
20 6800 51.00 10.60 33.80 28 80 77.00 55.50 43.50 35.70 30.30 SS 30 61.20 17.00 38.00 32.00 
20 102.00 76.50 61.00 50. 60 13.30 115.50 83.30 65.20 53.50 45.50 132.50 92.00 70.40 57.00 48.00 
10 136.50 102.00 81.20 67.50 57.60 154.00 111.00 87.00 71.40 60.50 177.00 122 50 93.80 76.00 64. 00 
50 171.00 127.00 103.00 S440 72.00 193.00 139.00 108.80 89.30 75.70 221.00 153.00 117.00 95.00 8000 
60 205.00 153.00 22 00 101.00 86.50 231.00 167.00 130.00 107.00 91.00 265.00 184.00 140.00 114.00 9600 
70 239.00 178.00 142.00 118.00 101.00 270.00 194.50 152.00 125.00 106.00 310.00 214.00 164.00 133.00 112.00 
il) 273.00 204.00 162.50 135.00 115.00 308 .00 222.00 174.00 143.00 121.00 354.00 245.00 187.50 152.00 128 00 
90 307.00 229.00 183.50 152.00 130.00 348.00 250.00 196.00 160.00 136.00 398 .00 276.00 211.00 171.00 143.50 
100 342 254 203 169 144 385 278 218 178 151 442 306 235 190 160 
200 680 510 106 338 288 770 555 135 357 303 883 612 470 380 320 
300 1020 765 610 506 133 1155 833 652 535 455 1325 920 704 570 480 
100 1365 1020 S12 675 576 140 1110 S70 714 605 1770 1225 938 760 640 
500 1710 1270 1030 S44 720 1930 1390 1088 893 757 2210 1530 1170 950 S00 
600 050 1530 1220 1010 S65 2310 1670 1300 1070 910 2650 1840 1400 1140 960 
700 300) 1780 1420 1180 1010 2700 1945 1520 1250 1060 3100 2140 1640 1330 1120 
800 2730 2040 1625 1350 1150 3080 2290) 1740 1430 1210 3540 2450 1875 1520 1280 
900 3070 2290) IS35 1520 1300 3480 2500 1960 1600 1360 3980 2760 2110 1710 1435 
1000 $420) 2440 2030 1690 1440 3850 2780 2180 1780 1510 4420 3060 2350 1900 1600 
2000 6800 5100 1060 3380 2880 7700 5550 4350 3570 3030 SS30 6120 1700 3800 3200 
3000 10200 7650 6100 5060 1330 11550 8330 6520 1350 4550 13250 9200 7040 5700 4800 
1000 13650 10290 8120 6750 5760 15400 11100 S700 7140 6050 17700 12250 9380 7600 6400 
5000 17100 12700 10300 S440 7200 19300 13900 1OSS80 S930 7570 22100 15300 11700 9500 S000 
6000 20500 15300 122°") 10100 8659 23100 16700 13000 10700 9100 26500 18400 14000 11400 9600 
7000 23900 17800 14200 11800 10100 27000 19450 15200 12500 10600 31000 21400 16400 13300 11200 
S900 7300 20400 16250 13500 11500 30800 22200 17400 14300 12100 35400 24500 IS750 15200 12800 
9000 30700 22000 18350 15200 13000 34800 25000 19600 16000 13600 39800 27600 21100 17100 14350 
(Table includes 6 per cent. interest on money invested over and above the per cent earned) 
$300. during that time? 


Example 1. What is the maximum permissible investment on a s 
return on investment is expected, $25s; 


Answer—lf 10 per cent 

Example 2. What is the maximum sum I may spen 
4 return of 30 per cent 

Answer—$135 


TABLE OF 


from an operation. The most important part of it is that 
which the piece is made or the number 
is likely to be repeated within 
an operation in one 
vendi- 


of the quantity in 
of times that the operation 
One cent clipped on 
of the big automobile plants would warrant an ex} 
ture far greater than to save $10,000 in the cost of a spe- 
clal ma hine of which but one is to be built. 

another question that comes in with that of 
In looking at this 


a given period, 


lhere js 


quantity, and that is the one of rates. 


pecial tool that will have au 
if 50 per cent 
1 for a lathe that will last for 10 years, 


MAXIMUM PERMISSIBLE INVESTMENT 


probable life of 1 year and save 


return is demanded, $192 


and save me $200 per year over the I expect 


present machine? 


TO ACCOMPLISH A GIVEN SAVING 


“Tam figurine 10 


many fall down. One shop owner said. 
and fix 


years for my machine tools, and surely these jigs 
tures are much more durable and have no moving parts to 
wear out.” He was looking at it in the wrong way. Ver) 
few jigs and fixtures die a natural death, and very few of 
them retire on a pension after a long and useful life. 
Most of them are kicked out without ceremony in their 
prime. Changes of design have more te do with this than 
any otner one thing. A universal jig or fixture is rare. 
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Appliances for the oddly shaped pieces that most folks 
manufacture, like clothes for oddly shaped people, must 
There are no “hand-me-downs.” When 
and if your jigs 
means practical 


be made to order. 
the piece is retired, the jig goes with it, 
are to have 10 years of infallible life, it 
ly that you are going to build the same old machine for 
that period of time, and if you can stand still for 10 years 
without losing your place in the procession, you must have 
an exceptionally dead line of work. 

Conservative shop owners figure the probable life ol 
their fixtures and small special tools at not over 
one year. 


jigs, 
During this space of time they must not only 
pay for themselves, but pay the interest on what they cost 


and bring in a profit besides. 
How Mucu Writ Ir Cost? 


Many a man would lose less money, if he paid less atten 
tion to keeping track of the cost of his products and more 
to keeping track of the cost of his jigs and tools. It is 
as easy to keep time and weigh material on a job of this 
kind as it is on work that is going to be sold. One advan 
fact that it ; 
how much you have spent for this kind of work, is that 


tage of doing this, outside of the tells you 


it gives you a line on how much it will cost in the future. 
If your jigs and fixtures average 25c. per lb., it is not 
unreasonable to figure the cost of a proposed one on this 
basis. But unless you have records of cost on this Ih 
your estimate on future costs will be more or less of a 
blind guess, and the whole process of figuring out whetly 
the investment will be a profitable one will be shrouded 
in more or less doubt. 

One reason why jigs and fixtures have been such a bur 
den from the standpoint of cost is that all ideas of reason 
seem to be dropped in the presence of these things, and a 
sense of awe and mystery replaces them. The average 
tool maker is likely to take his problem too seriously and 
It is not his fault, and | 
do not the 
dignity of a tool-maker’s profession, for it is a profes 
But when you sell complicated, 


make his work too expensive. 
intend to criticize this admirable feeling of 
sion rather than a trade. 
finished and accurate machines at 3c. per lb. and make 
money on them, you are going some and you must elim- 
inate all display to accomplish it. The textile people 
do this, and their jigs, which you may see illustrated from 
week to week in the AMERICAN MACHINIST, are plain to 
Yet 


the point where they might almost be called crude. 
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they “pring hom the hacon” tT? The people who se them 


and thev should be studied by all small-shop owners w 


wish to cut out the frills and get dow to tacts, 


PERMISSIBLE INVESTMENTS 


What is a 


ture, supposing that you had the money or the 


pernilss le investment ina tool, jig or {ix 
means of 
itself 


interest on its 


vetting it?) The appliance must not only pay for 


during its probable life, but must pay the 


cost and bring home enough profit over and above these 


two items to make it worth while bothering about. The 
whole thing resolves itself into balancing the first cost 
and probable life of the appliance against what it will 


earn or save. The actual steps that I have detailed above 


are summarized as follows: First, estimate the probable 


saving that the appliance will make If vou can't estimate 


this, don’t make it. Second, assign a probable length of 
life to it. If you are in doubt about this, follow the com 
mon practice as indicated in tiv ollowing classification : 


Jigs and fixtures, one year: small stane tools. two 


years 5 standard machine tools of a delicate nature, 7% 


years 5 ordinary machine tools, 10 years: heavy machine 


tools, 15 vears. ‘Third, estimate what the appliance will 


If you buy it, this is an casy matter, and you 


cost. 


make it, you can at icast make a lair estimate, Fourth, 
pick out a minimum per cent, return that you will expect 
Having these things figured or estimated, use the a 
companying table as a guide to how much may be spent 
for the device in qui stion., And remember that 1f you 
cannot by sure, or fairly sure, Ol a certain PritTeaUaa at 
nual saving or a certain length of usefulness or a certain 


maximum cost, you had better not throw your money 


away on a jig or fixture, 


ie) 


Manufacturing Methods in |} 
ducing Dieselek ms ime Parts 


rO- 


By Francis J. G. Revrer 


Diesel engines are manufactured on a 


firm of Sulzer brothers, Winte riiur, Swit erland, Which 


MaACS the Sulzer- Diese! two-cvelie ehygine ub ley 


patent. 


This firm is one of the pioneers of Switzerland’s lay 


industrv: the name of Sulzer ts record Winterthur 


as far back as the 11th Century. ctor 


Heo oper- 
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Fic. 1. A Lance MItier 


Fie. 2. Dnaituixna a Larner Castine 
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ation in 1775, making brass castings, the first iron casting 
being produced in August, 1827. 
A large horizontal miller is shown in Fig. 1; 


of the milling cutters may be judged by comparing them 


the size 


with the head of the operator. The base of a large Diesel 
engine is shown fastened on the bed of the miller by 
means of bolts and straps. The milling cutters consist of 
a machine-stee! blade holder and shank, with inserted 


high-speed tool-steel blades. 
DriLLING A LARGE PIECE 


The hase of a motor 1s shown In Fig. 2 set up for drill- 
ing on a special floor. The drilling machine is of the 
radial tvpe with individual-motor drive, the construction 
is such that it can be moved along and set for various 
angles. 

A horizontal drilling and boring machine at work on 
a cylinder cover for a large motor is shown in Fig. 3. The 
head of the long bolts which hold the casting are too large 
to go in the T-slot of the table: thev are therefor 
strapped on the table, an angle-plate resting on the ma 
chine to support the back of the piece, which is cylindri 
eal. The front has a boss which rests on the table. 


TURNING A LARGE CRANKSHAFT 


A large lathe used especially for turning crankshafts 
is shown in Fig. 4. The work is placed on two supports, 
the tops of which are cut V-shaped. These are provided 
with two eye-bolts which clamp a V-shaped cover tightly 
The extremities of the shaft are sup- 


The V-shaped supports 


against the shaft. 
ported by adjustable V-blocks. 
can be clamped as required by means of the two slots 
shown. Each support also has a screw which can be 
tightened against the crankshaft to counteract the pres- 
sure of the turning tool. 

The circular tool holder is composed of a large revol\ 


he 


ring with two slides and two carriages, each having a 
turning tool made of a steel body and a high-speed tool- 
steel blade. 
are all on a slide, the longitudinal movement of which, 


The ring, its carriages and their bearings 


together with the rotating movement of the ring, is trans- 
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mitted from an electric motor through gears and worm 
gears. On top of the main slide is another slide for the 
transverse movement which is imparted by hand through 


a screw and nut. 


Proportions of Clutch Pads 
and Screws 


By Joun LEAFSTROM 


The illustration shows two types of clutch pads for 
shifting clutches. The proportions given in the tables are 





Standard Thread 

; TO atone: ‘ 
E 

<B>~<-C->Fx | 


bec A--—> K<--G-> 
CLUTCH-PAD SCREWS-STEEL 





CLUTCH PADS—BRONZE 


Proportions of Clutch Pads Proportions of Clutch-Pad Screws 
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PROPORTIONS OF BRONZE AND STEEL CLuTCcH Paps AND 


SCREWS 


suitable for the different sizes of clutch sleeves indi- 
cated. The sizes are arranged to permit a small number 
of clutch pads to cover a considerable range of clutch- 


sleeve 81Zes, 
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Fie. 3. Cyninper Cover on A Hort- 
ZONTAL DRILLING MACHINE 
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TURNING A LarGe CRANKSHAFT ON A Spectat LATHE WITH 
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Machining Operations on KAnitting- 
Machine Parts 


By Ropert 











SYNOPSIS 


ing and mibling operations, the cam hlock is 


When performing lhe second drill- 
lo 
cated by nveans of a tonque machined in the first 
milling ope ration. The mil ing fixture jor the oul 
pans is provided with a rectangular block which 
fits into the cored hole in the part, thus locating 
it, Four SCTCWS are tighte ned on il to hold il in 
position. Tt will be observed that two of the screws 
are filted in posts which may be 
so that the part to be machined may conveniently 


hy placed in position, 


swung around 





Some of the operations and tools used by the Ilemp- 
hill Manufacturing Co., when making 
the Banner automati 


scribed in a previous issue; 


Pawtucket, R. 1., 
knitting machine have been de- 
othe interesting operations 
are illustrated and described in the present article. 

The milling of the sides of the cam blo k, Fig. FP is per- 
formed in the fixture shown in Figs. 2 and 2-A. This 
is designed to hold eight castings at once. These are 
located by tongues which fit into slots machined in a pre- 
vious operation and are pushed against stops which locate 
them sidewise. The clamps shown are then tightened, 
thus holding them securely. 


The gang cutters consist of three 6x%4 in., twe 3x2 


MAWSON 


} 


and two 4x34 in. These operate at 38 r.p.m. with a feed 


of 0.022 in, per revolution 


ling the eam blocks 1s shown in 


us cl wl a ct 
The casting 


The jig 
Figs. 3 and 3-A, 


s located by a tongue which 


fits into the slot milled in a previous operation, The 


cover is fastened with a hinge pin, and a screw is tight 
ened on the part to hold it securely. The construction 
of this jig may be seen better by reference to Fig. 3-A. 

The following holes are then drilled: Two No. 5. SiN 
No. 19, one No, 20, two No. 51, one No, 32, four 3¢-in. 
and one }$3-in., the tools being guided by bushings for 





, 
| 
| 
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Fig. 2. Minune tue Cam Briocxs 
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Fig. 5. Minurne tue Orn Pans 





Fie. 6. Driiwt Jie ror Orn Pans 
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each operation. The jig is provided with a number of 
angular surfaces to suit the positions of the various holes 
drilled. 


MACHINING THE OIL Pans 


The first machining operation on the oil pans, Fig. 4, 
is milling. This is performed in the fixture shown in 
Figs. 5 and 5-A. The casting is located by a block which 
sets into the rectangular cored hole. The knurled screws 
A are then tightened to hold it in the fixture. The 
blocks which carry the rear binding screws are made with 
a circular post which can be swung around in the fixture. 
This enables the casting to be placed in the fixture in a 
convenient manner. 

The machining operation is performed with the 214-in. 
end mill B, which operates at 68 r.p.m. with a feed of 
0.057 in. per revolution. 

The jig used for drilling the oil pans is shown in 
Figs. 6 and 6-A. The tool is placed on the casting, and 
the screws A are tightened. This forces the casting against 
the stops B, thus locating it. The following holes are 
then machined: Two No. 6, two No. 20, four ,},-in., four 
*/gq-in. and two 44-in., the various drills being guided 
through bushings in the jig. 


DRILLING THE BoTToMs OF FRAMES 


The jig used when drilling the bottom of the frame 
is shown in Figs. 7 and 7-A. The jig is placed on the 
frame with the stop A resting against it and is slid along 
until it fits the contours of the casting. The tool is then 
fastened in position by means of the two knurled nuts B, 
which draw the clamps against the casting, thus holding 
it and the jig in contact. 

Four *s-in. holes are machined, the drill being guided 
through bushings in the jig. 

When drilling the holes in the front of the frame, the 
jig shown in Figs. 8 and 8-A is used. The jig is located 
by means of pins at A, which fit into holes previously 
drilled. The plug B is placed in the jig and into the 
134-in. hole in the casting. 

A No. 8 and three No. 20 holes are machined 
being guided through bushings in the jig. 


the drills 


Moving Machinery on Rolls 
By ENTROPY 


Anyone who follows the engineering journals might 
gain the impression that all moving of machinery or other 
heavy articlessis done by means of overhead cranes and 
similar modern contrivances. A reasonable cest of manu- 
facture is dependent on economical means for transport- 
ing such things as a matter of routine, but in the instal- 
lation of machinery and in a great deal of emergency work 
around a shop, the much despised roll is a necessary evil. 

Yet it is not so much of an evil as it looks, if it is in 

the hands of a man who has some notion of the principles 
‘which govern its actions. Too often, its use is accom- 
panied by much sweat and use of crowbars which might 
be avoided, if a moment’s thought were given to what 
actually happens when it is left alone. 

The simplest proposition is indicated in Fig. 1, where 
A represents in plan a machine which is being moved on 
the rolls B and C. If the rolls are placed as shown, the 
machine will advance in a curved line, describing an ap- 
proximate circle, whose center D is the point where the 
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center lines of the rolls meet. The word approximate is 
used advisedly, because it is undesirable to go into the 


mathematics of the action and because the actual direction 


of motion will depend somewhat on how the weight is 
balanced on the rolls and on the opposite ends of the same 
roll. If we lay a roll on a smooth floor and start it roll 
it will travel in a straight line at right-angles to its 


In order to travel in the circular path indicated 


ing, 
length. 
in Fig. 1, both ends must slip. If the load is balanced on 
the center of the roll, then the center should travel with 
If the load is 


not balanced on the center, then there will be unequal slip 


out slip and the curve would be a circle. 


ping of the two ends, and the load will travel more nearly 
on the circle whose circumference goes through the point 
on the roll which does not slip. 

When the third roll is introduced, if it also points to 
the same center as the first two there will be no difference 
in the 
thrown in hap-hazard, as it usually is and as is indicated 


path which the machine will take, but if it is 


in Figs. 2 and 3, exaggerated of course, then the motion 
will be the resultant of a lot of slipping and will depend 
largely on the proportion of the load which CH h roll Cul 
In Fig. 2, 


meet, the motion will probably be in a circle with a center 


ries. where the center lines of the rolls nearly) 
about halfway between the points ol intersection of the 
about F. In Fig. 3, if 


equally distributed between all the result 


B 
\ 


center lines, or at the load is 


three rolls, will 


f \ | ey 
A ' ‘| 
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FIG.4 FIG.5 
DIAGRAMS ILLUSTRATING PrincrpLes oF Rott AcTION 


IN Movina MACHINES 


likely be a straight-ahead motion, the end rolls neutraliz- 
ing each other’s action and also neutralizing much of the 
effort put into moving the machine. If the greatest pres 
sure comes on 7, then the machine will 


tendency to turn in the direction of J, while if the load is 


G and have a 


on F and G, it will turn in the direction A. At the in 
stant, these two directions are nearly the same, but as 
soon as the machine has gone a few inches, they become 


divergent paths. From this, it will be seen that mequal! 
ties in the size of the rolls and the surface of the floor o1 
a vielding of the skids may produce a tendency to change 
from the geometric one which 


the direction of motion 


might be exper ted. 


TURNING SHARP CORNERS 
Again, if an attempt is made to get around too short 
a turn, as in Fig. 4, the rolls will not roll at all, but the 
machine will have to be slid bodily over them. The easiest 
way of getting around a very sharp corner is to use a 
spline of hardwood about 6 or 7 ft. long, 3 in. wide, and 
14 in. thick in the center, tapering nearly to nothing at 
the ends O, Fig. 5. 


this spline until only one roll \V ts 


The machine is rolled lengthwise of 


under it and the ma 
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chine is balanced on the S] line and 1 
can then be swung around by hand, with very little effort, 


‘oll at its center. It 


until it is at right-angles with its present position, when 
the roll will drop off the spline. 

The secret of easy handling of machinery in this way is 
to keep the rolls all pointing to one place, and to do it 
when they are put under the machine, rather than by 
There is no ex- 
The 


only time it should be necessary to change the angle of a 


whanging at them with sledge hammers. 


cuse for the mutilation of rolls which is often seen. 


roll while it is carrying a load is when the direction of 
motion must be radically changed, as for example, when it 
must dodge other machines first on one side of its course 
and then on the other. Then, it is easier and quicker to 
jack up one end and change the rolls by hand than it is to 
sledge them around. 

The employment of some one man to have charge of all 
such work, and then seeing to it that he uses his head to 
save his back, wil! pay a very cvood profit. 


co 
Management and Responsibility 


By J. P. Bropuy* 


! 


purpose of this intelli- 


management and 


The article is to diseuss as 


gently as possible the real 
Let us take the case of a shop manager. 


meaning of 
responsibility. 
Such a man’s duties cover the complete control of every- 
thing pertaining to the business, as far as manufactur- 
ing is concerned. He has a great amount of thinking 
how exact 
the work should be produced, how to the 
of the various parts, and as to the manner in which 
Through it all he must 
keep in mind the need of a frictionless personnel among 


to do as to how and what to manufacture, 


reduce cost 
the departments are conducted. 


the leading men. 

The manager has great responsibility on his shoulders, 
for if the net earnings are low at the end of the year, 
he is the man to be blamed. For this reason he must 
be skillful the best 
from his this 
ordinates are the men of consequence who have charge 
of departments, from the drafting to the shipping room. 

This is where the word “responsibility” enters strong. 


enough to obtain possible results 


subordinates, and, in instanee, the sub- 


A manager who takes himself too much respon 


sibility in the way of details which should be 


upon 
turned 
over to the heads of departments is burdening himself 
and is in danger of destroying his own efficiency. He 
must be cautious in the distribution of work to be done 
by his leading men, and he must be sure that the men 
close to him will have time to think seriously over the 
many problems which come up hourly and daily. Im- 
properly distributing responsibility sometimes means de- 
stroying the efficiency of a manufacturing plant to the 
extent of lowering materially its earnings, 
is the same the world 
The willingness of an indi- 


Hluman nature over—we can 
do so much and no more. 
vidual, let him be superintendent, master mechanic or de- 
partment head, to take on all the work you hand him does 
not necessarily mean that he is successfully performing 
his duties from day to day. He is doing it to the best 
of his ability, no doubt, and if he is questioned, he will 


probably say that he can do it well without additional 
*Vice-president and general manager, Cleveland Automatic 
Machine Co 
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help. Vhe far-sighted manager should grasp the fact 
that this man is overloaded and is neglecting many things 
he should take care of. Responsibility wrongly placed 
is detrimental. 

In a plant having 1000 employees there may be 12 
important men. If the manager is not strong, six of 
these men may actually be overworked, and the other 
six, although performing duties which are satisfactory 
to the manager, may nevertheless be doing in a day what 
could easily be taken care of in one-half that time. The 
first six may be doing in one hour what sould rightfully 
take twice as long—no man should be overburdened. In 
many cases friction has its source in overestimating a 
man’s ability or in neglecting to keep the dependable 
men as closely together as possible. 

This explanation is an effort to bring out as strongly 
as possible what management and responsibility really 
are. Responsibility commences the minute you have a 
drawing made to be sent into the factory for manufac- 
turing purposes. If the man at the head of your draft- 
ing room is overworked, there is a possibility of neglect 
in making your drawings. One thing after another is 
forgotten and the consequence is that the parts which 
are being manufactured have constantly to be changed 
or made over. 

There is great responsibility in the tool and fixture 
design department. This is important, for if one per- 
son aims to think out all the tools and fixtures without 
having the assistance of men of the right caliber for 
the job, he will be what I would call overburdened in 
his labor, and his efforts will not be satisfactory for the 
reason that he has too much responsibility. 

Responsibility reaches from the president of the com- 
pany to the man that sweeps the floors. Take, for in- 
stance, a foreman in charge of a department of 40 
men. He may be the most willing man in the world, 
ready to put forth his best efforts hour of the 
day, but if he has no time to think properly, there is 
a possibility—and a great one—that many of the men 
in his department will at times be waiting for something 
to do or at times fail to turn out a fair day’s work. 
Again, the foreman may be overworked to the point that 


every 


he forgets, and through forgetfulness neglect creeps in, 
which may mean that he is producing today what should 
An all-important 
thing in any business is to produce the right thing at 


have been taken care of yesterday. 


the right time. 

A manager, who has to be on the alert, constantly 
and everlastingly making inquiries about one thing or 
another because he is not sure what ts taking place, is 
A good manager should appear to be 
doing almost nothing. He should be at liberty to dis- 
cuss matters with the heads of departments at practically 
any time; he should be at liberty to meet anyone who 
may come to the plant without abruptly ending the inter- 
In other words, he should be free and not at any 
Many an im- 


a weak proposition. 


view, 
time bothered with insignificant details. 
portant thing will come to a smart manager or head of 
department when he is at leisure. An over-crowded brain 
is more or less undeveloped. The manager should be firm 
in his decisions, but at the same time flexible in dispo- 
sition and willing to change his mind, if it is pointed 
out to him that he is wrong. Otherwise, he has only o1 
dinary stubbornness, and as far as management goes, 
stubbornness is bound to be unsuccessful. 
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Proportion in the Design of Ma- 
chine Frames and Supports 


By DeExTER S 





SY NOPSIS—Elementary principles of good de- 
sign in regard to form and arrangement are often 
violated in machine frames, bases and legs. A num- 
ber of examples are given, including press frames, 
planer housings, and lathe legs. In each case the 
wrong features are pointed out and the changes 
necessary to bring improvement are indicated. This 
is the fourth and last of a series of articles deal- 
ing with the ornamentation and proportion of ma- 
chines and machine parts. 





It was shown in a preceding articlet that pure orna- 
mentation as an element in machine design is not only un- 
necessary and expensive, but is downright destructive 
of good appearance in parts that have been properly pro- 
portioned. Economy in manufacture and a constantly 
rising standard of good taste in design have eliminated 
ornamentation in many lines of product though, as was 
shown in the article just referred to, many relics of the 
ornamental period still exist. A few of the elementary 


T = 











Fic. 1. Fria. 2. 
AN APPEARANCE OF UNSTABLE EQUILIBRIUM AND ITs 
CORRECTION 


principles of good design that were referred to briefly in 
this article have not, however, found universal recogni 
tion. 

It will be remembered, for instance, that any machine 
to appear well must satisfy our general knowledge of na 
tural laws, such as that of gravitation. The machine 
shown in Fig. 1, which has been redrawn from a re- 
cently published trade catalog, while well designed, per 
haps, so far as the details are concerned, has an appear- 
ance of unstable equilibrium because of the location of 
the base with reference to the center of gravity of the 
machine. The machine looks as though it might easily) 
topple over. The base is placed directly under the frame, 
of which it forms a part, and if it had to support the frame 
only, it would be correct. By shifting the lines of the sup- 





*Professor of machine design and construction, Sibley 
College, Cornell University. 
+See “Proportion and Decoration of Machines,” page 767 


KIMBALL* 


port and bringing the center of the base more in line 
with the center of weight of the entire machine, as shown 
in Fig. 2, an appearance of stable equilibrium is attained 
This principle is so obvious that it is difficult to under- 
stand why the error of plac ing the base as in Fig. 1 is so 
common. 

It should be noted also that sfraight vertical lines are 
more effective than curved outlines in obtaining an ap 
pearance of equilibrium. This can be demonstrated by 
making the line ZL in Fig. 2 curve inwardly, keeping the 
base the same. Furthermore, if a straight-sided support 
is high for its width, the sides should taper slightly from 
the base to the top, or otherwise the support will appear 
to be wider at the top than at the bottom. 

The outline of every member will, in general, indicate 
its purpose if properly designed, and this outline should 
be maintained as far as possible and should not be oblit- 
erated by other features of the design. This is particu 
larly true of the frame itself, since it is the most im 





Kia. 3. Fia. 4. 
AN EXAMPLE OF PRESENT AND OBLITERATED 
PRINCIPAL OUTLINE} 


AAARA 


——— FIGS FIG.6 FIG? FIG8 FIG9 
MopIiFrIcATIONS OF THEORETICALLY Correct DestIans 





portant member of the construction and usually affects 
the appearance of the machine more than any other mem 
ber. 

Fig. 3, for instance, shows a punch frame in which 
the several sections have been designed in accordance 
with the stresses induced, and the support and the sev 
eral attachments for restraining the moving parts appear, 
as they should, as attachments to the main frame, the 
principal outline of which has not been obliterated by 
them. The design, therefore, looks purposeful. In Fig. 
t the same frame is shown with the attachments merged 
into the main member in such a manner as largely to 
obliterate its outline, thus destroying the character of 
the design. It is surprising how critical the eye is in such 
matters, and the outline of the main member need stand 
out in relief only a very slight distance to obviate such 


flatness in design as appears in Fig. 4. 
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THoUGHTLESS MopIrICATIONS OF CoRRECT OUTLINES 

Not infrequently a machine member is given a correct 
theoretical outline and then the usefulness of this out- 
line is destroyed by thoughtless modifications. This is 
particularly true of the use of the parabola for machine 
members suc h as are shown In Figs. 6, % and 8. 

Referring to Fig. 5, let P be the load applied at the end 
of the cantilever, a the distance from the load to any 
section, # the width of the section and / the thickness 


of the section. Suppose further that this thickness is uni- 


form throughout the member. Equating the bending 
moment to the resisting moment of the section 
bh? 
Pa l ro 
b 
6 Pa 
he 
pb 


where p is the stress at the outer fiber. 
If now if it be desired 


to keep the stress at the outer fiber the same at all sec- 


p he eviven a fixed value, that is, 


tions, the last expression, which gives the relation between 
the distance a and the width /# and which therefore de- 
lines the outline MNR, is that of a parabola. For this 
reason the parabola is often referred to as the “curve 
if equal strength.” 

Now it should be carefully noted that this is strictly 
true only when the member is a solid of uniform thick 
ness (or of such other shape as will give this outline) 








FIG.14 


FiG.I3 
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nl modifications of this theoretical form should be made 
with caution. 

If, for instance, small openings ave cut in the member 
near the neutral axis, experience shows that the theory 
is not materially vitiated. This is especially true where 
res of the openings are reinforced by heavy heading. 


the ed 
If, however, openings are made such as are shown in Figs. 
6, 7 and 8, all of which are redrawn from recent practice, 
it is obvious that the theory of uniform strength no 
longer applies. “ore important still, the theory of stress 
in solid beams no longer applies, and designs of the kind 
shown in Figs. 7 and 8 are more logically treated as 
structures than as beams. This has been recognized in 
Fig. 8, and occasionally one sees quite complex structural 
effects of this kind made in cast iron. 

It is obvious that the use of the parabola for designs 
such as these is purely imaginary so far, at least, as its 
application on the ground of equal strength is concerned, 
though it may be defended, perhaps, on the ground of ap 
pearance. Even this is doubtful, however, since the back 
+ and 8 are compression members and 


Figs. 


chords of 
would not naturally be curved. A design such as is shown 
in Fig. 9, where the back member is a simple straight 
strut designed to withstand compression, is perhaps the 


most logical. 
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The greatest criticism of all such structures as those 
shown in Figs. 7, 8 and 9 is that they cannot be computed 
satisfactorily by the theory which is applicable to built- 
up structures, from which they are copied. Furthermore, 
the internal stresses due to shrinkage would vitiate any 
such computations if they could be made. It would be 
difficult, for instance, to know whether the diagonal strut 
in Fig. 8, which is intended to be a compression member, 
might not have an initial tension that would be difficult 
to overcome by means of any external load applied at the 
top of the member. The fact that these members are 
usually designed for stiffness rather than for strength in 
no way vitiates the foregoing discussion 


MACHINE LEGs 


Probably no machine members are in such a backward 
state, so far as good appearances are concerned, as that 
class of machine supports commonly dignified by the name 


a 








\ 
} 
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FIG.A 














FIG10 ] [ 


AND CABINE' 


FIG.12 


MACHINE Leas SUPPORTS 





MostLty Bap 


Perhaps, if this latter name could be dropped 


from our mechanical vocabulary, there would be less 


of legs, 


temptation to make such spidery patterns as that illus- 
trated in Fig. 10 or such dachshund effects as that shown 
in Fig. 
from recent publications, 


11, both of which have been carefully redrawn 
Designs of this sort have little 
or nothing to recommend them. They are expensive to 
make; they are weak In appearance, and certainly are 
not handsome. 
Figs. 10, 11, 
machine-tool catalogs recently 
efforts of the supports in’ Fig. 
and to resist a tendency that does nol exist are indeed 


13, 15 and 16 are all reproduced from 
The frantic 
13 to oppose each other 


published. 


ludicrous. Spreading the feet of the supports as illus- 
trated is not necessary so lar as stability is concerned 
and results only in increasing the bending moments due 
More 
floor space is required by such spreading and certainly 
The leg shown in Fig. 
The legs should 
is a continuation 


to the weight both in the bed and the supports. 


there is no gain in appearance, 
14 is better and much easier to make. 
also be designed so that the outline L’ 
of the line L, as shown in Figs. 14 and 17. 

The combination of supports shown in Fig. 15 is even 
more startling and cannot be defended on the grounds 


of beauty or utility. The apparent attitude of indeci 
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sion as to which direction it is best to walk is very amus- 
ing. The entire combination of supports at the left- 
hand is about as bad as it can be while those at the right 
are strongly suggestive of the rear supports of a camel. 

Similar comments apply to Fig. 16, which is clearly 
a relic of the idea so well preserved in the sewing-machine 
support. Such ornate curves have no place in machine- 
tool design. They are useless and expensive and certainly 
not handsome. The arrangement shown in Fig. 17 is bet 
ter. Here the legs are treated as simple struts spread 
out at the foot only enough to insure stability and tied 
together by a simple tension member. It is not always 
possible, of course, to make machine supports with such 
simple straight-line outlines as are illustrated in Figs. 
14 and 17; in fact, it is often desirable and proper to use 
curved outlines, but where curves are used they should 
be as simple as possible. 

Many of these problems are solved in the best possible 
manner by the use of the box or cabinet support. Fig. 
12 shows the bed of Fig. 11 thus supported, and an equal- 
ly good solution can be made for the legs in Fig. 10 by 
the use of a modified cabinet support. The box support 
shown in Fig. 12 makes it possible, also, to reduce the 
number of points of support which is a marked defect 
in such designs as Fig. 11. Ideal support is obtained 
when the machine can be made to rest on three points, 
since the machine cannot then be thrown out of line by the 
settling of the foundation. Three-point support is diffi 
cult to obtain, however, and box supports probably mini 
mize the troubles due to settling more than any other 
form. 

The machine members illustrated in the foregoing dis- 
cussion have been taken from the machine-tool field, but 
similar examples can be found in almost every line of 
machines. It should be noted that the reason why such 
outlines as those of Figs. 10 and 13 are incorrect is that 
they are not the forms which would result from an analy- 
sis of the functions they are called upon to perform 
they are not logical. We would laugh heartily at a man 
with legs like Fig. 10; why inflict them on a defenceless 
machine ? 

It is true that “what is right looks right,” but only 
by throwing such inheritances as these out of the window 


and starting afresh with an analysis of the functions that 


5 
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the machine member in question is to be called upon t 


perform can we determine in the first place what is 
really right in design. Fancy curves and other orna 


mented features can never make the member look rig! 


if the logical proportions are lacking. 


Making Small Rotary Pumps in 
California 
EpIrorntAL CorreEsroNn DENCE 
Coast 


The necessity for irrigation in parts of the Pacific 


my 
| nese are 


states requires the building of many pumps. 
made Ih a great vVarl t\ of sizes, some being designed for 
regularly organized irrigation plants which supply water 


} 


to large sections, while others are used on the 
Some type of ro 


individual 
ranches and are comparatively small. 
tary pump is generally used, the great majority being of 
the centrifugal pattern. 

The Baker-Hansen Manufacturing Co., Oakland, Calif., 
builds a rotary of the type shown in Fig. 1, which is 


adapted for various purposes from oil and fire pumps to 


This consists 


high-pressure pumps for irrigation work. 


of the body A, the impeller head, or rotor, B and the 
blades C, four being used in the pump shown.: The 
bore of the pump body is not circular, but consists of four 
ares, two drawn with a different radius, yet joined to 


make a continuous, smooth sliding surface for the ends 


of the blades. 
Thus, 


arrow, the area in front of the blade DP is constantly de 


The rotor fits one side of the case. as can be 
seen, when it is revolving in the direction of the 
creasing and consequently forcing the water into the out 
let at the side. 

These Cases are bored lha large 


engine lathe by means 


of the attachment shown in Fig. 2.) The desired contour 
is laid out on the cam A, which is mounted on and driven 
by the shaft B from the face gear of the lathe by means 


of the gear C. This gives a fixed relation between the 


work and the cam so that the bore may be correctly lo 
cated with regard to the rotor-shaft bearing. 
With the case mounted in the chuck and the 


in position, the rotation of the work, and with it the shaft 


boring tool 


B, causes the cam A to move the tool in and out by means 


ry 
Phe 


of the roller V, which is mounted on the cross-slide, 





ee 








INTERIOR OF Ro- Fia. 2. 


rary Pump 


Fig. 1. 


BopieEs 





Device ror Borinc Pump 











EccENTRIC CHUCK FOR 


SMALLER PUMPs 
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springs F are attached to the same brackets, as F’, that 
carry the driving shaft and cam. These springs keep the 
cross-slide firmly in contact with the cam A and produce 
the desired bore accurately and rapidly. 

In Fig. 3 is shown a small pump of the same type with 
a bore of the same shape. On account of its size, it has 
been found easier to carry the pump body inside an eccen- 
tric chuck. This moves the work instead of the tool, but 
produces exa tly the same result. 


"—° 
7 


Broaching a 22-Inch Gear 


The illustration shows an interesting development of 
broaching as a manufacturing operation. This is a No. 4 
machine, built by the J. N. Lapointe Co., New London, 
Conn., the gear being mounted on a large rotating index- 
ing fixture to which the supporting bracket for the broach 
is rigidly connected. This indexing ring has three han- 
dles so as to be easily turned, the indexing teeth being cut 
on the outside and the locating pin placed directly above 
the broach. 

This gear, which is -a drive for a heavy auto truck, is 


91/ 


22-in. pitch diameter, 3 diametral pitch and about 24%4 


~ 


in. thick, the material being Lo-pomnt carbon steel with 
a small proportion of nickel added. 





i reste. 4 Ber, , 








BROACHING A 22-INCTT GEAR 


There broaches—one for roughing and the 


other for finishing 


are two 
these being made from one solid piece 
They 
can be adjusted with regard to the work by means of a 
The first broach roughs 


of steel and for working on four teeth at a time. 


tapered key on which they slide. 
out the gear; then, without dismounting this, the finishing 
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broach is put into place and completes the gear. The time 
for machining is about one-half that of any other method. 
The pinion, which is 6 in. in diameter, is shown at the 
bottom of the gear. The pull on the broach is given as 
60,000 pounds. 
® 
Supporting Frame for Air 
Chisel 


By E. A. THANTON 


A convenient frame for supporting a heavy air hammer 
when chiseling off rivet heads on locomotive boilers is 
here shown. It is made of light structural channel and 
angle iron, and all four legs are securely braced and 
tied together. A bar for the hoist carrier to ride on 








Arr CHISEL 


SUPPORTING FRAME FOR 


extends the top. The air hammer is hung by 
short chains from the hoist hook, and the hoist-operating 
There is a 


across 


chain is within easy reach of the workman. 
hole in the middle of the top bar at A. The carrier can 
be run over this and a pin thrust through the hole B in 
With the carrier locked in this way, 
hoisted by the big crane 


the roller frame. 
the will 
with the crane hook in the eye cc. 

Just at the left of the frame is shown a self-supporting 
ladder. The runners are made of heavy timber with 
metal cross-pieces. for the 
base and the ladder is strapped to this base by iron 


frame balance when 


Heavy planking is used 
braces. ‘These ladders may be used for numerous things, 
though they are commonly used to hold work scaffolds, 
planks being laid on the rounds of two ladders at what- 
ever height is needed. They may be carried around the 
shop by the crane or moved short distances by the work- 
men just as the work requires, 

* 
the complete machine-shop equipment 


As an indication of 


installed on some of the modern battleships and tenders, the 
following equipment of the U. S. S. “Melville’—a _ torpedo- 
boat destroyer tender—will be of interest: Three 22% in. geared 


drills, two 16-in. friction-driven sensitive drills, one 24-in. 
portable radial drill, two double-emery floor grinders, one 
couble floor buffer, two hacksaws, two center grinders. All 


electrically driven and were of the latest 
Clark, Jr., Electric Co., Louisville, Ky. 


these tools were 


type made by the Jas 
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Results of ChecKing Swedish Gages 





SYNOPSIS—Results of a number of investiga- 
tions carried on to determine the degree of accu- 
racy of the well-known Swedish, or “Johansson,” 
gages. The only discovered errors are expressed 
in millionths of an inch. 





| American engineers and mechanics have been in- 
terested in the Swedish, or “Johansson,” gages from the 
time of their introduction. Among other things, there 
has been much speculation as to their degree of accuracy. 
In a lecture, C. E. Johansson, their developer and maker, 
presents the results of a number of investigations or 
checking measurements on these gages. A part of the 
measurements were made in Mr. Johansson’s laboratory ; 
the others, at the Bureau International des Poids et 
Mesures in Paris. The following article, forming a part 
of the lecture, has been translated from the Teknisk 
Tidskrift Mekanik of Stockholm.—Enptror. ] 

The Johansson standards have several times been the 
object of careful study at the foremost national bureaus 
of standards—Kaiserliche Normal Richtungs Kommis- 
sion in Charlottenburg; the Physical Laboratory of Ted- 
dington, London; the Bureau of Standards in Washing- 
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Fig. 1. ARRANGEMENT OF GAGES AND Mirrors 
ton; and the Bureau International des Poids et Mesures 
in Paris. As to the latter, we have been in lively corre- 
spondence with it for several years, and have now come 
into such close touch with it that we may be said to be 
in actual collaboration. Thus, we have sent to this bu- 
reau several of our standards for checking, and have re- 
ceived from them some of their standards for checking 
according to our methods. In measuring they have hither- 
to used mainly two methods: The interference method, 
and that of measuring by means of auxiliary gage blocks— 
the so-called optical method. 

At present, however, investigations are being carried 
on by means of a third method, in which the measure- 
ments are made by means of the Hartman’s comparator. 
|The principle of this machine was given in the AMER- 


ICAN MAcHINIsT, Vol. 40, page 849.] These investiga- 
tions are not yet concluded, and I cannot, therefore, give 
further details as to them. In the following. I shall 
limit myself to the first two methods referred to and the 
results obtained with them. In support of the statements 
which I shall make, I have, first, four certificates of the 
Bureau with respect to the check measurements made by 
it, and second, abstracts of two papers read before the 
French Academy of Sciences. 

Previous to the work of measuring, 
expansion of the steel uscd in the manufacture of the 
standards was carefully determined. This was carried 
A steel rod one meter long, 


the coefficient of 


out in the following manner: 
made by us for this special purpose from the steel used for 
the standards, was subjected to the same methods of 
treatment as are used in the case of the gages themselves 
for the elimination of stresses which occur during the 
process of hardening. 
at six different temperatures lying between 0.483 and 
37.960 deg. C. (32.869 and 100.328 deg. F.) on the mer- 
cury thermometer, with a gage of the International Bu 
reau, No. 13, of platinum and iridium. Next, the re- 
sults thus obtained were corrected by the method of least 


This steel rod was then compared, 


squares, whereby is obtained the following coefficient of 
expansion and its equation : 

The coefficient of expansion for the “Johansson” stand 
ard steel (11.650 0.00766 4) 107-8 

The formula is used in this way: 


ly = lo (1 + 0.000 O11 6544+ 


000 O00 OOF 66 £2 


where 
t = The rise in temperature in centigrade degrees; 
lo = Original length: 


l; Length when raised ¢ degrees C in tempera 


ture. 
As an illustrative example let 
f 20 deg. C., and 
lo 100 millimeters, the length of the bar at 0 


C. What is the expanded length of 
the bar, or the length at 20 deg. C.? 
0.000,000.007. 


deg. 


I 100 (1 + 0.000 01165 & 20 
Ob 100): 
] 100 (1 + 0.000 233 0.000 003 064) ; 


l; 100 (1.000 236 O64) ; 
1 = 100.023 606 4 
As regards the checking proper of the standards, it was 


~ 


mm. 


executed partly by means of the interference method, and 
two auxiliary 


partly by means of “Johansson” gage 
blocks, of which, however, only one pair was used for each 
test. By the first method the International Bureau has 


calibrated five 1-mm. and five 5-mm. standards. 


Tests BY THE INTERFERENCE Metiop 

The checking by the interference method was carried 
out as follows: Each of the gages destined for investi- 
gation was located between the two mirrors of the inter- 
ferometer in such a manner that, when alternately a 
monochromatic sheaf of light is projected (in both direec- 
tions) and is simultaneously caught by the mirrors and 
one or another of the surfaces of the gage, there can be 
determined with great precision, in terms of the length of 


light waves, the distance between bie two mirrors which 
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project over the gage, as well as the two distances be- 
tween each side of the gage and the mirror opposite to 
it. This is done by means of the light, which appears 
in the form of small streaks due to the reflection from 
different surfaces lying close to one another. The black 
points which were marked on the mirrors, one in the cen- 
ter and the others placed in symmetrically located pairs, 
permit of an exact determination for each of the light 
emissions and for both the gage and the mirrors. The 
number of wave lengths is then determined by means of 
the method known as the method of coincidence. The 
diagram in Fig. 1 indicates the position of the gages be- 
tween the two mirrors. 

The sources of light used in this method were a Cooper- 
Hewitt mercury-vapor lamp and a neon lamp, the latter 
having been designed by G. Claude for meterological work 
of this kind. The rays used were the four principal rays 
of the mercury-vapor lamp and four selected from the 
neon lamp. 

The method made possible in-the first place a direct 
and exact control of the construction of each gage. By 
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Fig. 2. JOHANSSON AUXILIARY GAGE BLOCKS 





a preliminary investigation of three systems of rays, one 
could determine from the start the shape of the sides of 
the gage. In the gages of 1-mm. thickness, they proved 
to be noticeably out of shape (with the exception of the 
gages marked with two points which have preserved their 
plane), and appeared somewhat like a hyperbolic para 
boloid. The error, however, never exceeded one-half of a 
micron [one micron is one-one-thousandth of a = milli- 
meter]. This, however, did not make the value of the 
gage less definite, as both sides followed one another and 
remained parallel to one another for their entire length. 
Moreover, this warping, caused probably by some internal 
stress in the metal as a result of hardening, disappeared 
when the gage was united by cohesion to another one of 
larger dimensions, the thinner gage being pressed against 
the plane surface of the larger one. Each gage was adii- 
tionally checked by measuring the three thin layers of air 
by means of eight different sheaves of rays, the four 
principal rays of the mercury-vapor lamp and the four 
selected rays of the neon lamp. Furthermore, two or three 
check measurements of each gage were carried out under 
as different conditions as possible and with a certain 
interval of time in between. The deviation, however, 
never exceeded two to three hundredths of a micron from 
the assumed probable maximum average value. As a 
matter of fact, this method presupposed that the optical 
surfaces at which the reflection originates and the me- 
chanical, or actual, surfaces will coincide, an assumption 


which is not correct. , 
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The value of this double correction has been obtained 
by measuring (by the same process) the extreme optical 
surfaces of a number of combined gages, each of which 
had been previously measured separately. The difference 
between the sum of the separate measurements and the 
value obtained for the combined gages divided by the 
number of contact surfaces, pair by pair, gives the error of 
measurement for each surface and for the separate meas- 
urements. This error is estimated by combining a cer- 
tain number of gages each of 1-mm. thickness into sets 
of from two to five and by making up one set of two 
gages, each 5 mm. thick. 

These experiments, the results of which usually dif- 
fer each time, by a different amount, but always by an 
amount below the possible error of observation, confirm 
the claim that the “Johansson” gages, provided the nec- 
essary care has been exercised in placing them together, 
can be brought into contact with one another with per- 
fect reliability. They have further shown that, in order 


Measurement Measurement 


Designation at Corrected for 
of 0 Deg. C. 20 Deg. C. 
Gage Mm Mm 
1° 1 — 0.00028 1 — 0.00004 
} v0 1 - 0.00029 1 — 0.00005 
1 000 1 — 0.00028 1 — 0.00004 
] 0000 1 — 0.00026 1 — 0.00002 
] 00009 1 — 0.00029 1 — 0.00005 
5° 5 — 0.00128 5 — 0.0001 
00 § — 0.00129 5 — 0.00011 
500 5 0.0013 5 — 0.00012 
F 00 5 — 0.0013 § — 0.00012 
F, 00000 5 0.00128 5 — 0.0001 


TABLE 1. INTERFEROMETER CHECK MEASUREMENTS 
MADE BY THE BUREAU INTERNATIONAL 
DES POIDS ET MESURES ON 
TEN SWEDISH GAGES. 

to obtain the practical values of the gages from those 
found by the interference method, it was sufficient to add 
to the latter a constant quantity 0.08 micron [0.08 of a 
micron = 0.000 08 mm. = 0.0000032 in. approximately |, 
because, in order to obtain the actual value of a gage, 
however small it may be, it is necessary to have regard 
for the layer of lubricant which is required to make co- 
hesion possible, half of which is considered as an integral 
part of the gage, since its value remains the same what- 
ever lubricant be used, that is, vaseline, oil, kerosene, ete. 
(This is true after the first two mentioned lubricants 
have undergone the process of evaporation.) The lubri- 
cant used for the purpose of securing cohesion in this ser- 
ies of tests was raw vaseline. 

The certificate concerning the calibration of the 5- 
mm. gages has approximately the same contents. Here, 
however, the perfection of the planes of the gages, as well 
as the parallelism of the surfaces, are called attention to 
in the following words: “The quality of the surfaces of 
each gages was established from the start by the prelimin- 
ary investigation by the three systems of rays. The 
batches of rays, rectilinear and separated by equal inter- 
vals from one another, have given, as regards these five 
gages, an incontestable proof of their extraordinary per- 
fection of planes. The irreproachable parallelism of the 
surfaces of the gages is proved by placing a gage between 
two glass mirrors, the parallelism of which is shown by 
the similarity of the color of the rays, and thereby ob- 
taining similar rays of light reflected on the surfaces of 
the gage.” The values obtained appear in Table 1. 
TrEsTS BY THE OptTicaL METHOD 

These results can be considered as probably reliable 
to within two or three units of the last decimal. 

The five l-mm. gages, together with a number of larger 
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of the “Johansson” 
of this method fol- 


gages, have been also tested by means 
auxiliary gage blocks. A description 
lows : 

Bearing in mind the lower degree 
results obtained with this method of checking, one may 
still consider it as a valuable method, at least in the case 
of the smaller gages. This method is also called the op- 
tical method. 

It was originated and used for industrial measurements 
with the appearance of Johansson parallel-plane gages 
and is due directly to their application. It is more suit- 
able for assigning to the gages practical values for all the 
cases in which they may be applied than for determining 
the real distance between the surfaces of the gages. These 


of precision in the 


gages possess to a high degree the property that they 
can be placed together in contact to form what may be 
said to be a single piece, and be considered and used as a 
single gage. This combination is obtained, however, not 
by laying one gage directly over another, but by sliding 
one surface against the other in the presence of some 
liquid or semi-liquid substance, preferably some greasy 
matter, which, however little of it there may be, acts as a 
lubricant. I have, however, no time to discuss in detail 
the important part played in this connection by the lubri- 
cant. But I must point out the fact that the sliding of 
the surfaces, one against the other, gives a proof of the 
Corrected 


Measurements, 
Originals 


Corrected 
Measurements, 


Designation Originals 


of Made at Made at 
Gage 15 Deg. C. Mm 22 Deg. C. Mm 
100 100 0.0235 100 0.0001 
50 50 0.0118 50 0.0000 
250 25 — 0.006 25 - 0.0001 
2500 25 —. 0.0059 25 0.0000 


TABLE 2. CHECK MEASUREMENTS MADE BY THE BUREAU 
INTERNATIONAL DES POIDS ET MESURES ON FOUR 
SWEDISH GAGES, USING THE OPTICAL METHOD 
AND JOHANSSON AUXILIARY GAGE BLOCKS 
existence of an interstice between them. The two planes 
are in such a condition that, although extremely close 
together, the one is not in absolute contact with the 
other. This circumstance would be a source of error only 
in the case where the layer of grease or oil covering a 
surface could be subject to variations exceeding the guar- 
anteed limit of precision. Our own investigations, as 
well as those carried out later by the International Bu- 
reau, have sufficiently established the degree of the con- 
tact, that is, the thickness of the intervening layer of 
grease. Consequently, for practical purposes, it is suffi- 
cient to establish for each gage its value together with 
the two half-layers of grease, which later can be consid- 
ered as integral parts of the gage. Therefore, one can 
deduce the following equation for the practical value of 

a gage: 


E» = E, — 25 = Ey +a 

where E; denotes the theoretical value, that is, the length 
of the common perpendicular; a the thickness of one of 
the layers of grease, known as being constant; Lp the 
practical, or usable, value of the gage. 

The measurement of gages by the optical method was 
carried on by using two “Johansson” auxiliary gage 
blocks which had been previously carefully investigated 
for this purpose. These auxiliary gage blocks are pro- 


vided on one of their side surfaces with a graduated 
scale located in a longitudinal direction with respect to 
the gage, as shown in Fig. 2. 

After the auxiliary blocks have been put together end 
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to end, as above described, the distance between two ar 
bitrarily chosen divisions on the scale, one on each of the 
gages, is measured. Then the gage selected to be checked 
is located between the two auxiliary blocks, and the dis- 
tance between the same points is measured over again. 

The difference between the results thus obtained gives 
in this way real values adaptable for checking the gages 
under certain conditions. These checkings were carried 
out by eight different measurements in eight symmetrical 
positions, between the gages especially checked, on the 
auxiliary blocks. Furthermore, each gage was subjected 
to two entirely different measurements under conditions 
as different as possible, this being done by means of two 
different pairs of auxiliary gage blocks with some time 
intervening between the measurements and by two differ 
Kach measurement is preceded and fol 
The deter- 
minations in question are carried out by eight series of 
The results of the two groups of measure 


ent observers. 
lowed by a determination of the constants. 


measurements. 
ments, one of which was carried out at a temperature of 
15 deg. C. 
to the same temperature by means of the coetlicient of ex 
They have 


and the other at 22 deg. C. were then reduced 


pansion found in a separate investigation. 

been found to agree with one another to such an extent 

that the slight deviations can be ascribed as much to er- 
e 


Values of 
Differences 


\ B (Column B) 

Designation Check Transposed 

ol Measurement Into Inches 
Gage in Mm (Approximate) 

100 100 0.0002 0.000 008 

100" 100 0.0001 + 0.000 004 

50 50 + 0.0000 + 0.000 000 

25 rf 0.0001 0.000 O04 

oF 2 0.0000 + 0.000 000 

5 5 + 0.0000 + 0.000 000 

1 1 0.0001 0.000 004 

1™ 1 0.0000 - 6.000 000 

1” 1 0.0000 + 0.000 000 

}oo™ 1 0.0001 0.000 004 

] ome 1 - 0.0001 0.000 004 
rABLE 3 CHECK MEASUREMENTS MADE BY BUREAU 

INTERNATIONAL DES POIDS ET MESURES ON ELEVEN 

SWEDISH GAGES, USING THE OPTICAL METHOD 


AND JOHANNSON AUXILIARY GAGES 
rors of observation as to possible changes in the gages 
in the interval between observations. 

Table 2 shows the average values derived from these re 
sults. These results can be taken to be correct to within 
two or three units of the last decimal. 

In this connection, I must call attention to the fact 
that the interference method made it possible to show the 
perfection of planes and parallelism of our gages. A 
priori, the optical method did not presuppose this perfec 
tion. Actually, however, any error due to defective paral 
ielism, ought to become clear when the inversed position 
has been assumed, that is, when the gages, placed end to 
end, have been turned through one turn, and this error 
ought to have been eliminated when the averages were 
calculated. But the greater precision of agreement be- 
tween the results of measurement obtained in all different 
provided a valuable means 


positions with our gages, has 
In this connection, I will 


of checking their parallelism. 
present the results of checking 11 gages by this method; 
namely, two of 100 mm., one of 50 mm., two of 25 mm.., 
one of 5 mm., and five of 1 mm. thickness. 

The results given in Table 3, closely agreeing with 
one another, have established the dimensions for the vari 


ous gages in such proximity to their nominal values that 
the slight deviations which have been found to exist and 


which do not exceed a fraction of a micron, can, accord- 
ing to the data of the International Bureau, considered 
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[ The final colu.an 
of the table gives the deviation from the normal dimen- 
These values 


as due mainly to errors of observation. 


sion in approximate decimals of an inch. | 
are correct to within two or three units of the last decimal. 


- 
” 


A Power-Saw Testing Device 

To test a large number of machines under actual ser- 
vice conditions before shipping them out is often a diffi- 
This is especially true where such tests 
For instance, 


cult proposition. 
call for what is practically a waste of stock. 
the testing of power hacksaws in the ordinary way means, 
as a rule, the cutting off of a number of pieces of stock 
of average size. Were it possible to keep the machines 
being tested supplied with jobbing work of a suitable na- 
ture, the problem would be simple, but as this is seldom 
the case, there is generally considerable waste, which is 
more or less expensive. 

To overcome the difficulties and at the same time sup- 
ply a means of thoroughly testing the operating mechan- 
ism of its power hacksaws, the Armstrong-Blum Manu- 
facturing Co., Chicago, has devised an hydraulic resist- 
ance attachment. This device imitates, as closely as pos- 
sible, the resistance of the average piece cut to the action, 
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far as it will go, it is run up again. As it rises, the rod C, 
which is fastened to the frame by a bracket, pulls up on 
the lever D. This lever forces down a plunger in the 
auxiliary cylinder, which in turn forces the liquid back 
into the hydraulic cylinder and raises the lever carrying 
the V-block. In this way, the mechanism automatically 
sets itself for the next “cut.” The spring F is used to 
allow a certain amount of flexibility between the upward 
movement of the frame and the plunger in the auxiliary 
cylinder, so that it is not necessary to set the parts exactly 
to avoid bumping somewhere. 

In Fig. 2 are shown two of the hydraulic testers, placed 
in opposite positions, which will give the reader a good 
idea of their construction and action. 


* 


The latest application of the Schoop metal-spraying process 
connection with paper cartridge cases in lieu 
of brass or copper. Independence of the required quantities 
of brass and copper is, of course, the principal advantage 
claimed for metallized-paper cartridge cases. In addition to 
this, there is said to be a saving in weight of three to four 
grammes in each cartridge, as a result of which the soldier 
can carry a considerably larger quantity of ammunition than 
heretofore. In the Schoop process the liquid metal is crushed 
by means of compressed air and is then inflated by any known 
method into extremely fine particles. Metallized cardboard 


is reported in 























Fic. 1. Trestina , Power Hacksaw 


hoth eutting and feeding, of the saw blade. By the use 
of this mechanism, the machine can be given an actual 
test in all of the movements that will be required of it 
in actual service, and when shipped, the management 
knows that it is in first-class working order. 

A machine with one of the hydraulic testers in place 
Fig. 1. The device is bolted to the bed of 
the machine in place of the vise. <A stiff piece of steel, 
heveled on its lower edge, is put in the saw frame in place 
This beveled edge is set so as to work 


is shown in 


of a regular blade. 
in a V-channeled block A, 
arm B connected to the piston of the hydraulic cylinder. 
As the frame and blade are fed down, the end of the lever 
and the liquid in the cylinder is forced 
The cylinder has a valve in 


This 


which is attached to a lever 


B is forced down 
into an auxiliary 
it for regulating the amount of resistance given. 


cylinder. 


resistance, coupled with the friction of the blade in the 
V-block as it slides back and forth, closely imitates the 
After the frame had fed down as 


actual cutting process. 


Two oF THE Hypravutic TESTERS 


Fig. 2. 


or paper can in this way be provided with any durable and 


well-adhering metal coverings of any desired thickness. For 
the purpose above mentioned, very thin coatings of a few 
thousandth parts of a millimeter in thickness are claimed 


to be sufficient. 


& 

The average conception of the value of practice in training 
the human muscles for a particular duty is that such value is 
in direct proportion to the amount of practice. Experiments 
Hopkins University upsets this common 


conducted at John 


theory The acquisition of skill in archery was selected as 
the subject for observation Twenty untrained persons were 
divided into three groups One group shot 5 arrows with 


longbow per day; another, 20 shots per day; and 
The results showed conclusively that the 
group shooting only 5 times a day improved in accuracy with 
less expenditure of time in than required by 
either of the other groups for the same amount of improve- 
ment. A report on the experiments “The relatively 
greater efficiency of short periods of practice continuing for 
many days is in accordance with the results of the study of 


the English 
the third, 40 shots. 
practice was 


Says: 


animals and of speech habits in man, and indicates that in 
training to muscular feats, in both animals and men, the 
length of practice periods required is usually too great for 


maximum efficiency.” 
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Special Tools for Making Car- 
: Wheel Guards 
EDITORIAL CoRRESPONDENCI 
cylinder, Fig. 1, is shown in Figs. 2 and 2-A. Th 
| SYNOPSIS—In the chucking fixture used for fixture is held by four bolts to the head of the machine. 
| the air cylinder, the part is located by a V-block The casting is placed in the V-block A, the strap B 
to insure the hole being central with the outer being fastened with the wing-screw C. The screw D 
periphery. A simple type of indexing jig with forces the casting into the V-block and holds it securely. 
. pins against which the flange of the part ts The hole E is then bored, and afterward reamed to 
| placed is of interest. The chucking fixture used 143 in. diameter and tapped a 2-14 pitch thread. The 
for the screw jaws ts provided with a quick-act- outside is also faced square with the reamed hol 
ing fastening consisting of a wedge placed behind 
’ shoulders on the bolt. A short traverse of the DRILLING rit Aik CYLINDERS 
' nut holds the forging in position. The tools are The first jig used when drilling the cylinders is 
of simple construction, yet produce work quickly shown in Figs. 3 and 3-A. The casting is located by 
‘ and accurately. a plug which fits into the 1}3-in. reamed hole. The 
cover A is fastened down with the wing-screw B. Thi 
Some of the tools used by the Narragansett Machin screw bushing (, which is provided with pins for con 
! Co., Providence, R. I., manufacturer of the H. B. car- venient handling, is then tightened on the casting, thus 
wheel guard for the Consolidated Car Fender Co., lorcing it into position, The side of the casting is 
| Providence, R. I., are here shown. forced against an adjustable screw by the pin serew D. 
The chucking fixture used when machining the air The following holes are machined: Four jy-in. in 
Fie. 2. CHuckine Fixture ror Arr Fig. 3. Dritt Jig ror Atr Fic. 4. Inpex Jia ror Arr 
:' Cy LINDERS Cy LINDERS Cy LINDERS 
y De eEEE—e—e—EE — - -_ 
1 
3 
' 
e : 
1 
i 
. 
a 
: 
: 
; 
: 
. 
. 
Fig. 5. Puncu ANp Dre ror PIN PLATES Fic. 6. Cuvuckine Fixture ror Screw Jaw 
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the feet through bushings at the rear; one 8-in. through 
the bushing £; one ,;-in. through the bushing F, and 
a #$-in. through the slip bushing G. This bushing is 
then removed from the jig, and the hole in the casting 
is tapped a %-in. pipe thread. 

A simple but convenient type of index jig 
is used for drilling the exhaust holes in the sides of 
the air cylinder is shown in Figs. 4 and 4-A. The 
jig is made with a plug which fits into the 1}}-in. 
hole, and the the flange is brought 
of the stop-pins A. 
drill is fed through the bushing £B, drilling 


which 


reamed edge of 
against one 


The 14-in. 

















Fic. 7. Dritt Jig ror Gate Lips 
a hole through the casting. Eight stop-pins are pro- 
vided so that a similar number of positions may be 
obtained to drill the different holes. 
MAKING Reset-PrIn PLaTeEs 

The punch and die used for making reset-pin plates 
are shown in Figs. 5 and 5-A. These are manufa 
tured from No. 13 gage sheet steel. The steel is fed 
from the end A, and as the punch descends, four ¥-in. 
holes are pierced. The sheet is then moved along in 
the tool, and when the punch descends for the second 
stroke, the 1-in. hole is pierced in the center and the 
the length. Thus, for each 


piece is cut to correct 


stroke of the press, one plate is pierced with the four 
small holes and a plate is pierced with the large center 
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hole and punched to size, punch Is held by the 
shank B in the head and by the die on the bolster of 
the machine. The four posts C guide the punch in 


the die so that the punched part is correct in contour 
and alignment. 


The 


screw jaws is shown in Figs. 6 and 6-A, 


chucking fixture used LO! the connecting-rod 


the tool being 


held by four bolts through the holes in the flange of 
the machine. The chuck jaws A are machined to suit 
the contour of the forging, as may be seen by reference 
to Fig. 6-A. 

After the forging has been inserted in the chuck 
jaws, the bolt B is placed in position. The wedge C 
is then slid over shoulders formed on the bolt. The 
pressure of the nut when tightened on the bolt draws 


This 


provides a quick method of locating the forging in the 


the jaws together and holds the piece In position, 


fixture. A Y-in., 9-thread hole is then drilled and 
tapped in the end J), 
DriLLiInc Gate Lips 


The jig used for drilling the small holes in the ga‘e 
lips is shown in and 7-A. The 
located by a pin A which fits into the 1/4%-in. hole pre- 
viously drilled. The screw B is adjusted so that, when 
the piece is forced down on it by means of the thumb 
jig. 


Figs. 7 forging is 


screw C, it will rest square in the 


Four 4$-in. holes are machined in the forging, the 
drill being guided through the bushings D. The _ iece 
is simply pushed back against a finished surf: e at 
the rear of the locating pin, and the thumb-screw holds 
it securely for the drilling operation. 

& 
Maintaining Electric-Railw iy 
Equipment 
By Frep H. CoLvin 

The Southern Pacific Ry. runs a regular trolley sy-tem 
for serving the towns across the bay from San © ran 
cisco, the shops being at West Alameda, Calil The 
motors run at 1500 volts, this being transfo from 
13,000 volts generated by hydro-electric powe: plants 
in the mountains. This high voltage, however, does 


not come into the machine shop, 220 volts being used 
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CuTtinc OFF WITH A FLEXIBLE GRINDING 


WHEEL 


Fig. 1. 


REAMING THE ENDs OF THis 


CONDUIT 


Fia. 2. 
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there for running the tools, with no overhead trolley 
wires, 

This voltage is also used for moving the cars which 
happen to be in for repairs, current being carried to the 
car by a flexible cable and wound on an ingenious drum 
so as to take up all slack in the line and yet make con- 
tact at all times. In a somewhat similar way, current 
is taken from the crane, when it is at any point, and 
brought to the motor under a car which has been jacked 
up. The controller of the crane is used to handle the 
truck motor, which can be made to run itself out from 
under a car or back into place at the direction of the 
This saves much labor. 


crane operator. unnecessary 


In the car-cleaning and inspection shop, there are 
overhead trolley wires 


effort is made to prevent accidents. 


at the regular voltage, but every 


All 


switches are 
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For fitting up the cars with wiring in the metal con- 
duits, the machines shown in Figs. 1, 2 and 3 have been 
built. The first is for cutting off. This is a grinding 
head carrying a thin, flexible bond wheel about 18 in. 
in diameter. The pipe to be cut is laid in the angle- 
iron A in front of the wheel, and air admitted to the 
cylinder B by means of the valve C. While it might 
seem as though this was a little severe for feeding against 
® grinding wheel, the air can be admitted very slowly, 
and no trouble has been experienced on that score. 
The framework of the machine is built up of flat, com- 
mercial bars. 

The ends of the conduits are reamed in the machine 
shown in Fig. 2, this also being operated by compressed 
air. The vertical cylinder A clamps the tube in the jaws 
B, and the whole thing is fed toward the reamer C on 











Press FoR BENDING THE 
CoNDUITS 


inclosed and arranged so that a door must be opened be- 
fore current can be thrown in the trolley wires. Opening 
this door automatically blows a whistle to warn all 
who may be working on top of the cars that current is 
to be thrown on. There are signal lamps at each trolley 
wire, and when there is no current 
on the wire, but the lights 
turn to red. In this way, a man can always tell whether 


a line is dead or alive. 


these are green, 


when the current on, 


roes 


DriviNG GEARS SHRUNK ON 


The driving: gears are not on the axles proper, but 
Thus the 
axle is relieved of all torsion except that required to 


are shrunk on an extension of the wheel hub. 


drive the wheel on the opposite side. 

The hub fit is 11 in. in diameter and the shrinkage 
0.012 to 0.013 The heating 
is done with an oil torch. 

The machine work in keeping these cars up is not 


allowance is from inches. 


very heavy, renewing gears and wheels being a large part 
of it. This keeps the wheel press fairly busy, as well 
as the wheel lathe for truing up worn tires. 


Fig. 4. 































WASHING STAND FoR CAR CLEANING 


the carriage D. This framework, like the other, is built 
up of commercial bar. 


ANOTHER Atk MACHINE 


A somewhat different machine is shown in Fig. 3, 
this being designed for bending the conduits by air pres- 
sure. The pipe is laid over the rolls A and B, which 
can be adjusted to give any desired radius by moving 
them toward or away from the ram C, operated by the 
air cylinder D, which is controlled by the air valve £. 
Special heads are put in the ram to give the desired bend 
to the pipes. 

There is also a complete car-washing yard, as shown 
in Fig. 4. Three tracks are equipped with water pipes 
on each side to flush the sides of a car from the top 
down with a The illustration the 
spray from the right-hand pipe. This is controlled in 
sections and flushes the windows and sides, making it 
easy for the cleaners to do their work. 

There is also a complete air-brake department, appli- 
ances for re-babbitting journal boxes, and a good paint 


fine spray. shows 


shop. 
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Letters from Practical Men 


Ee 
Making Spring Collets 


The following method of making spring collets for the 
bench lathe is practiced by a firm which makes them in 
large quantities. The lug F, shown in Fig. 1, is very 
essential and will be referred to later. 

The stock is first roughed either upon centers in the en- 
gine lathe or in the turret lathe. When this is done, the 
large hole is bored, extending a short distance into the 
head of the collet. Before removing the part from the 
lathe, the end of this hole should be bored to 60 deg. 
or recentered so that the piece may be swung on centers 
for succeeding operations. Swinging upon centers, the 
thread is chased, and B, C and EF are turned to finished 
size. An allowance is left at D for grinding when hard- 
ened. The piece is splined on centers on the miller. The 
piece is now inserted in the spindle of the bench lathe and 


A B on -T i 
ame tems DY 4! 
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MAKING SprING COLLETS 


the hole drilled and reamed, due allowance being left for 
srinding after the piece has been hardened. For cutting 
the three slots, a cutter should be used which is not too 
large in diameter. The slotting cutter should enter thi 
piece so that it extends back to the center of B and should 
be run along until it cuts clear of the hole, care being 
observed that the cutter does not run into the lug any fur 
ther than necessary. 

In Figs. 2 and 3 are illustrated the different slots used 
If the hole in the collet is 
If the 


remove 


for different sizes of holes. 
large enough, a slot as shown in Fig. 2 will do. 
hole is so small that the regular cutter would 
more than one-third of the hole, then a slotting cutter 
should be used, which will produce the slot shown in 
Fig, 3. 

All the slotted portion should be hardened. The head 
of the collet to the end of the taper should be drawn 
brown, while the rest should be blue. The piece should 
new be swung upon centers and the taper D ground to 
fit either a gage or the spindle of the bench lathe. When 
this is done, the piece is inserted in the spindle of the 
bench lathe and the hole ground to size. 

Throughout the various operations, the lug F holds the 
collet in shape, especially while hardening, but it performs 
its most important function while grinding the taper D 
and the hole. Were it not for the lug, we could not draw 
the collet back into the spindle tight enough to insure 
the taper fitting snugly into the spindle, and this is neces- 
sary if the hole is to run true when finished. It would 
also be impractical to grind the taper without the lug 
and it is necessary that the taper should be ground after 


hardening. 


MACHINIST 


TT MMMM TUT LLL LU UL MTT 


AUMAADOELAUD CDE ODLOULLAAOOA NAN 








PC ee ee ee ee OS 


When drawing the collet into the spindle of the lathe 
preparatory to grinding the hole, it should not be drawn 
in so far that the angle of the taper is changed. Grind 
ing off the lug and polishing the face finishes the job 


GuSTAVE A. REMACLE. 


Newark, N. J. 
xs 


Milling Fixture for Punches 


When milling punches, the matter of a good fixture 
bothered us for some time. We first tried what was really 
a vise with long jaws and short setting-up screws, but it 
proved difficult to keep the work down on the base. In 
the end we developed a kind of bunter affair that worked 
well until we found we could buy formed cutters cheaper 
than we could make them and that the cost of these cut 
ters increased rapidly with the diameter, to say nothing 
of the more important fact that the smaller cutters warped 
less in hardening and were far more accurate and true to 


But our bunter fixture on these thin punches 


form. 
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MILLING FIXTURE FOR PUNCHES 
prevented us from bringing the arbor near enough to the 
work to permit the use of small cutters. 

Several aggravating experiences finally led us to design 
a fixture which meets fully all our requirements, At A 
the work is represented; B is a match, or splinter, to keep 
the tip of the clamp slightly raised from the table; and 
D is a toggle bar. When the nut is tightened, it is 
clear that the toggle bar tends to draw the tip of the clamp 
down, compressing the splinter and drawing the work 
down more firmly the tighter it is gripped. The bolt must, 
of course, be perfectly free in the holes through the fix- 
ture and the clamp. The 
through the table of the fixture is indicated at C, the pur 
pose of the slot being to permit measuring the work with 


bottom of a transverse slot 


a micrometer. This fixture proved inexpensive and satis- 
factory in every way. 


JouNn HUuNTTING. 
Brooklyn, N. Y. 
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Machine-Drive Record 


method of 
will be 


efficient 
keeping As 
the revolutions per minute, the speeds of belts in feet per 


In the illustration is shown an 


records of machine drives. noticed, 


minute, and the sizes of pulleys are given, so as to have 


complete data when ordering pulleys or belting. 
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This method is also convenient when changing machin- 
ery from one shop to another, as the designer has the data 


Belting 
1 1 counter drive 16H’ 9 + single 
2 1 over-head table movement counter 3’ 5” x 14” single 
3 1 over-head table movement counter 20’ 1" x 1} singk 
4 1 over-head counter 1’ 8” x 14” doubl 
5 1 over-head wheel counter 4’ 3” x 13” doubl 
6 1 chuck drive 16’ 0” x 1” single 
7 1 wheel arbor 22’ 2” x 14” singk 
8 1 table movement, right 4° 0)” x 2” singl 
9 1 table movement, left 4°13” x }” singl 
TABLE OF DRIVE DATA 


in front of him. The millwright can readily determine 
what sizes of pulleys are required if the line-shaft or 
machine speed is increased, 

A table is also shown which contains the width, length, 
To facilitate placing, each 
These data 


ply and location of the belts. 
belt is correspondingly numbered, as shown. 
have proved invaluable in the office. 
W. IL. WoLrGane. 
Toledo, Ohio. 


Countershaft Cone-Pulley 
Diameters 


I wish to call attention to an apparent defect in ma- 
chines using cone pulleys. As an illustration, I had a job 
in a lathe that could not be turned on account of the 
belt slipping on the small pulley of the countershaft. The 
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work had to be done, so we turned the countershaft pulley 
end for end so the large end of the countershaft cone was 
in line with the large pulley on the lathe. The job was 
then easily turned. It seems to me that the smallest pul- 
ley on the countershaft should be as large as the largest 
on the machine. 
E. E. Larson. 

Thompson, Iowa. 

| Thirty to forty 
generally made in the way indicated as can easily be 
verified by a visit to any junk dealer.—EbITor. | 


years ago countershaft cones were 


28 
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Improvised Boring Bar 


The illustration shows two aluminum half-core boxes A 
and B, with ribs cast inside at (. These boxes were orig- 
inally made with an allowance of 14 in. on the face of the 
ribs C for machining, as indicated by the dotted lines. 
Owing to the cost of finishing these surfaces, it was de- 
cided to remove this stock and substitute two 1-in. bosses 
on each of the three faces, making four finished spots on 
Not 
having a lathe or drilling machine large enough to handle 
this work, and as a machinist estimated that it would be 
worth $20 to $25 to perform the operation, it was de- 
This was accomplished as 


the casting when the half-cores were pasted together. 


cided to bore it out by hand. 
follows: 

The boring bar ) was made of 1,%-in. shafting, the 
cutter / being an old 12-in. round file, properly shaped 


























and tempered and held in position with a setscrew. A 
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AN Improvisep Borne Bar 

half-round hole was cut in the center of each end of the 
two boxes to act as the bottom bearings for the boring 
bar, and the top halves were made of oak 2 in. thick. These 
were held in place with clamps, as shown in the end view 
at F. The handle G for turning the boring bar is a piece 
of 1%-in. drill rod and the two set-collars H serve to 
hold the cutter in its proper position. The hole through 
the bar for the cutter E was bored on an angle of 1% 
deg. for draft, and the adjustment for each cut was made 
by loosening the setscrew and moving the cutter ahead the 
desired distance. The job was not quite as smooth as 
could have been done on a lathe, but it required only a few 
minutes to finish it with a file. This method was both 
satisfactory and economical, the cost of the entire job, 
including tools, not exceeding $12. 

Roy A. JACORSEN. 
St. Louis, Mo. 
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Discussion of Previous Question 


fy 


Wanted--a Spherometer or 
Micrometer 

The suggestion by F. P. Terry, page 222, with refer- 
ence to an optician’s spherometer is a good one. I had a 
young machinist who made one as illustrated. This has 
proved useful for many things. 

The frame B, Figs. 1 and 2, is of hard maple boiled 
in paraffin after finishing to avoid being affected by 
dampness; C is a piece of thin ground glass; and A, a 
piece of silvered mirror glass backed on the outside with 
wood veneer. This mirror assists in getting a correct 
reading of the hand, as is often done in electrical in- 
struments. 
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A SPHEROMETER FOR SHOP USE 


The balanced hand shown in Fig. 4 was taken from a 
steam-pressure gage, the outside of the brass hub being 
turned. This hand is mounted on a small shaft made 
with a head turned out of a piece of 3-in. rod. The 
head is cemented to the mirrgr, and the projecting bear- 
ing is a working fit in the brass hub and carries the hand 
just under the cover glass, as shown in Fig. 1. 

The two posts D and £ are of drill-rod steel, threaded 
where they go into the maple block B and ground and 
hardened at the other end. The feeler, or measuring leg, 
F is an aluminum casting with a hardened and ground 


steel measuring point. This feeler is shown in detail in 
Fig. 3. 

I bought a paper protractor and cut out its center, leay- 
ing a ring with the degrees marked. This I carefully 
centered about the hand J and secured to the cover glass C 


THUUAUUUOOOTHEEDUGUUOOUOOOUOOUUUUOUUUOUOUAUOUOOUOOUOUUNOOONOGLATAOuandcasnacedsononeneneenaerncgnGeend}CAUeq}OOOCLUUOOUOQQQUOUOU COOL CUeUuuadnneeegnenenneneeneneeeeeeeeeegUROEOUEU OUT em 


AULA 





with Zupon varnish. The cord A attached to the feeler 
F, Fig. 3, is a piece of oiled-silk sewing thread and is 
wrapped twice around the hub of the hand J. 

When properly made and assembled, the feeler J pro- 
jects beyond the plane of the posts D and F when free 
and the hand J is to zero. This should project such 
an amount that when the instrument is applied to a plane 
surface, the hand will again read zero. <A table on the 
back shows the value in inches of each degree from the 
ZeTO plane. This could easily be extended to show the 
radius or the diameter of a circle. 

Fk. W. Satmon. 

Birmingham, Ala. 


gt 


Original Thought vs. Precedent 


In theory, the ideas expressed in your recent editorial 
entitled “Original thought vs. Precedent,” page 346, 
sounds well, but it is doubtful whether they can be worked 
out in practice, 

In this world of many men of many minds there should 
be many original ideas, but as long as there is no central 
bureau where all ideas may be properly classified and 
indexed so that they may readily be found when needed, 
it is almost impossible to say which ideas are new. 

This is probably best seen at the patent ollice, where 
people are constantly trying to secure patents on ideas 
which to them are new, but which have been patented 
for many years, 

With reference to the propensity of designers to go over 
ground which their predecessors have already covered 
or, In other words, to follow precedent, there are many 
good reasons for this. Every year a batch of embryo 
designers is turned loose, and all of these must in their 
turn learn and unlearn many of the things which ex- 
perienced men have already passed over. 

The average draftsman is given very little opportunity 
or encouragement to use originality. When starting a 
new job, it is customary to hand him a sketch or draw- 
ings of similar work as a guide. A deviation from 
established practice is often frowned on as a waste of time 
and money. I have seen innumerable cases where work Was 
not only changed to suit precedent, but where men were 
censured for not following it. Very often work is changed 
by an incompetent official who insists on having his ideas, 
good or bad, incorporated in the design. 

The following of precedent Is practically true in 
plants where the work is highly specialized. In such 
places men become experts on repetition work. Specifica- 
tions and time limits are also big factors, with the result 
that the force gets into a rut. Woe to the new-comer with 
original ideas in such a place. He must follow precedent 
or get out. 

It is a fact that in some offices rules and precedents 
are as important as they are to lawyers and courts, Under 
these influences, men soon learn to follow the path of 


least resistance, which means to follow precedent and to 
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let the boss spend his time trying to find out what com- 
petitors are doing. 

Probably most important of all is the fact that most 


manufacturers are not looking for men with original ideas, 


for not only are they high-priced, but there is usually 
considerable outlay required for experimenting and bring- 
ing such ideas to perfection. 

Another thing to consider is whether the draftsman 
is offered sufficient inducements for doing more than his 
routine work. The beginner probably gets more pay 
than the “apprentice” did in past years; the experienced 
man less, when experience, better education and the higher 
cost of living are considered; and the average draftsman 
gets about the same pay as a skilled mechanic. 

Promotions are rare, since most concerns prefer to 
employ their executives from the outside. In comparing 
the working conditions with what they were years ago, 
probably the greatest the working 
quarters, which are generally cleaner, brighter and more 
In most places little improvement has been 


improvement is 


sanitary. 
made in the equipment, the drawing boards and the high 
stools still being of the old-fashioned back-breaking type. 

Some plants have made slight reductions in the working 
time and have granted a few more holidays, but in quite 
a number of other places nine and ten hour days are still 
the rule. Some places have put their men on an hourly 
basis, time clocks have been installed, and tracings are 
made by piece rates. Eventually, scientific management 
may obtain. 

If designing ever reaches the scientific stage, it cannot 
get there by the help of the designer unaided. There 
must be a change in the attitude of the manufacturer 
so that he will not consider the drawing room a necessary 
evil, but will, as in some countries, demand, appreciate 
and foster engineering talent. 

J. F. Bares. 
Springfield, Mass. 


~~ 


Straightening and Bending 
Cast Iron 


The article on the above subject on page 276 brought 
to mind a method of straightening used by me some years 
ago. 

The bars shown in the illustration were made in lengths 
from 10 to 20 ft. and machined on the faces F, but owing 
to distortion in casting and also to re- 
lieved stresses after planing away the 
scale, they had to be straightened. For 
this purpose the roller shown in Fig. 4 
was used, the supporting bracket A 
being block to 
bring the height of the top of the roller 
to about 2 ft. 9 in. 

The roller B was of cast iron about 
10 in. diameter and cored out, turned 
on the outside and on the trunnions. 
The bars were run over the roller and peened with a ham- 
mer on their hollow side and as the ends were barely sup- 
ported and sometimes even pressure was added, the weight 
of the bars assisted the operation. The effect of this is 
surprising to one seeing it for the first time, one blow 
every 6 in. for about 5 ft. sometimes removing a hollow 
of 14 in. in that length. These bars were used to form 
the frame of a machine, and as those in Figs. 


screwed to a wooden 





2 and 3 
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were used as gaging surfaces for assembling the various 
parts of the machine, it was essential that their faces and 
edges should be straight. 

On experimental work I have frequently been saved 
the time of waiting for new castings by bending stock 
castings while hot, as explained in the article referred to 
above. In one instance, I had a lever of 114x%@-in. sec- 
tion, 8 in. long, which I was able to bend over at the end 
about 5¢ in. by heating at the forge and holding one end 
in the vise and gently pulling the other, using a pair of 
tongs as a lever. It is also possible in some instances to 
save by this means castings which have been machined 
under size. 

A. F. Guy er. 
Nottingham, Eng. 


x 


Psychology in the Shop 


{ certainly agree with Entropy’s article on page 525, 
and in connection with it I must cite a small shop that 
was one of the best governed I have ever seen. 

The foreman had held his position for something like 
20 years and his personality made the men have confidence 
in him and drew the best out of them. If he had to call 
a man down, no one else in the place knew it. If there 
was a job for which he was in a great hurry, he would 
not go to one of his men and tell him to stop everything 
It would be, “Had you just as soon 


Vd 


and hustle it out. 
stop that job when you can and tackle this one? 
like it as soon as possible.” 

That would be all. He wouldn’t keep after the job, but 
would wait until it was brought to him. 

One of the things he disliked above all others was a 
“squeeler.” He would fire a man for that quicker than 
for anything else. I have often heard him say that if 
he couldn’t catch the men when they were up to some 
foolishness or mischief, he didn’t want anyone wasting 
his time running to him about it. 

There was a great deal of overtime in this shop, and 
such was the confidence of this foreman that he never 
came back after six o’clock unless sent for. He would 
lay out the work and go home, knowing it would be done 
when he got there in the morning. 

About four years ago this man retired, and the place 
was taken by a younger man. There have been four 
men on the job since that time, each one with about the 








FIG.4 A 


FIG.2 
STRAIGHTENING AND Benpina Cast Iron 


same measure of success. They have all fallen down on 
the psychology stuff. One of them even left the job with 
a black eye and several plasters and bandages. 
Psychology sounds good, but I write it like this, “Com- 
mon sense, good judgment, and consideration,” so that 
it will be better understood and perhaps easier to use. 
H. E. GREENE. 
Ilion, N. Y. 
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Changes in Printing Presses 


Although there are fewer printing presses exhibited 
at the Panama-Pacific International Exposition than 
were shown at the Centennial of 1876, there has been 
marked improvement in every detail, and particularly in 
the matter of design from the viewpoint of economical 
manufacture. 

Printing and folding machines are so closely tied to- 
gether in the production of large editions that one of 
the early drawbacks to speed was the fact that, previous 
to 1875, eight thousand per hour was the limit of fold- 
ing devices. The use of a rotary folding cylinder in- 
creased this output to 15,000, which was the capacity of 
the press at that time. 

The first folders, made by R. Hoe & Co., consisted of a 
combination “gathering cylinder” with a rotary folding 
cylinder and tapes conveying the printed sheets under 
horizontal folding blades. The first of these were put on 
the presses made for the Philadelphia Times and operated 
at the Centennial Exposition in 1876. One of these 
combined presses and folders is shown in the following 
page illustration. 

Cottrell & Co. exhibited the stop-cylinder press shown, 
and although all printing-press manufacture has advanced 
materially since that time, it is interesting to note that 
this same type is still used for many classes of printing. 

It is difficult to do justice to the advance which has 
been made in printing since 1876, and only a slight con- 
ception of the changed appearance can be gained by a 
study of the two lower illustrations. The Cottrell maga 
zine press is the latest development, while the newspaper 
press at the left is a marked innovation in printing-press 
construction. This press, designed by George E. Pan 
coast, mechanical superintendent of the Hearst publica 
tions, and built by R. Hoe & Co., makes it possible to 
manufacture large printing presses much as machine tools, 
by building units which can be assembled in almost any 
desired combination. 

Printing presses have hitherto been constructed on 
what is sometimes called the pyramid plan of design, in 
which the various functions were performed by mechan 
isms built into and around the frame of the press itself. 
This made nearly every press a distinct machine, depend- 
ing on the different requirements of the various purchas 
ers, and also made it impossible to manufacture the 
parts in large quantities. By the Pancoast plan, these 
units can be made in almost any desired quantity and 
assembled at will, according to the requirements of the 
purchaser. 

In the press shown, which is the one on which sec- 
tions of the San Francisco Evaminer are being printed 
at the exposition, the 12 units are capable of giving about 
any combination apt to come up in newspaper work. As 
arranged, it can print 12 colors on one side of a web 
of paper, though such a product would never be desired, or 
it will print six colors on each side of one web, or one 
color on each side of six webs, or any combination between 
the two extremes. It will also fold and deliver the product 
in one solid section, or in two, three or four sections, 
split in any size desired. Any of the printing elements 
may be reversed, and the number of various combinations 
which can be produced is almost beyond belief. 

This is the first real unit press, in that each printing 
element, consisting of a design cylinder, impression cylin- 
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der and inking mechanism, is an exact duplicate of the 
others. Each may be operated independently, and all 
are machined from one set of templates, jigs and dies, 
insuring interchangeability of all parts and great accu 
racy. This press is made up of 12 of these elements and 
may be added to indefinitely up to the limit of the driving 
power. 

Any of the printing elements may be reversed in a few 
seconds and driven in the opposite direction. This en- 
ables the operator quickly to shift the run from black to 
color. Both color and black fountains are applied to 
each inking device where likely to be used, but the color 
fountains may be shifted to other sections. The press 
is universal in that the side frames, drive and inking 
mechanism require no change to take cylinders of any 
diameter, from the smallest to the largest used in news 
paper printing. 

All parts of the press may be separated at will. The 
ink carriages can be moved away from the plate cylin- 
ders, leaving the entire circumference free for plating 
and enabling the pressmen to clean the press without re- 
moving the rollers. Each pressman can rotate the section 
he is working on without reference to the move-up of the 
balance of the press. 

Any printing couple may in a few seconds be disen 
gaged from the drive. It can then be turned over inde- 
pendently, thus allowing the full number of pressmen to 
continue at work without interfering with one another. 

It will be noted that the folder is at right-angles and 
to one side of the press proper. This is very desirable in 
color work, as it enables the operator to insert the black 
product in any desired relation to the color. By this 
arrangement all webs turn one angle-bar and none turn 
more than one. ‘This insures even tension and “drag” 
on all webs. ‘The delivery is so built that it may be ap- 
plied to the machine on the opposite side or set in line, 
facing in either direction. 

In color work, the web travels the shortest possible 
path between the cylinders, and in printing four colors 
a web hugs the normal, or impression, cylinders for one- 
quarter of their circumference. This insures perfect 
register at all speeds, as the variation in the nature of 
the surface of the color plate does not influence the travel 
of the paper. Another reason for the perfect register is 
the elimination of the multitude of spur gears generally 
used in color presses. A simple arrangement changes the 
ink ductor movement from the one-to-eight required 
for black work at high speed to one-to-four for color 
work. 

The pressman may walk upright across the press be- 
tween the impression cylinders, and can get at all ink 
fountains from the inside of the press. It is therefore 
possible to plate the machine with one “move-up.” Any 
page may be printed “second impression” by reversing the 
cylinder. 

All bearings are die-cast, enabling renewals to be made 
quickly. The cylinder journal-bearings are 4x8 in., in 
halves, with the grease grooves cast in. ‘They are housed in 
a cast-iron box and prevented from rotating by a lug 
cast on the back. In case a bearing runs hot, the lug is 
sheared off and the bushing rotates, which saves the shaft. 
Self-aligning roller-socket bushings are used to accom- 
modate a bent roller sto« k. All pipe rollers are In ball 


bearings. 
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The Angus Shops in 


By Joun H. 


VAN 





SYNOPSIS—A description of some remarkable 
mechanical achievements at the eastern shops of 
the Canadian-Pacific begins with this number. 
What has been done at this plant proves conclusive- 
ly that energy and incentive can overturn prece- 
dents set by customary practice. In this article, 
which will be followed by others describing the 
work in detail, the wartime activities at Angus are 
outlined. It tells, also, how a 33,000-lb. hay-bal- 
ing press was machined, erected and delivered in 
eleven days. 





If an eye specialist who had for years devoted his at- 
tention to the organ of sight should under the spur of 
necessity remove one’s appendix with the aid of a cork- 





Be 








Fig. 1. “A Sratrion-Tyre INDENTING 
serew and hacksaw, it would be considered rather a feat 
of adaptation. But on close analysis, one can hardly 
say that this would be more remarkable than the adapta- 
tions of skill and machinery which have been made at 


Angus since the beginning of the war. 


Press BuILT 
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DEVENTER 


Angus is the home of the eastern shops of the Canadian- 
Pacific Railroad. Normally, 8000 men are busy there 
building and repairing locomotives, freight and passenger 
cars, and almost every other species of movable railway 
equipment. It is one of the largest railway shops, and 
few, if any, are more completely fitted to turn out rolling 
stock and its appurtenances. Also, as is generally the 
case in railroad shops and which make the present trans- 
formation more remarkable, most of those who work there 
are distinctly locomotive and car-shop men. They have 
served their time at this kind of work. Like the eye 
specialist, they have been at it for years and have done 
little of anything else. 


A CoMPLETE TRANSFORMATION 


Today, Angus is an arsenal in full working order. It 


Te 


Mechanics 


are 


bristles with war activities. 
have that 
things as motion blocks or cross-head 


forgotten there such 


and turning out shrapnel 


Car builders who have been a 


pins 
shells. 


are 


customed to the generous fit allowances 
applied to freight-car trucks are draw 
ing brass cartridge-cases to the thou 
sandth part of an inch. Precedent and 
past practice have been overthrown in 
the face of the mandate—“Do it with 
what you've got.” 

In the manufacture of war materia! 


finds certain demands which ar 


staple and which lead to a standard 


one 


output and others which are spasmodi 


and consist of special constructions 
Angus has had its share of both. It ts 
one of the few Canadian shops, for ex 
ample, which is making both the shrap 
e nel shell and the brass cartridge-case 
for it. 


ucts, to which three large shop build 


In addition to these staple prod 


ings are devoted, some exceptionally 
fine work has been done at very short 
notice in the locomotive shops. 
MAKING ForGING PRESSES FOR THI 
Nova ScoriA STEEL COMPANY 


Take the shell-forging presses fol the 
Nova Scotia Steel Co. for example, iat 
fore completing shrapnel shells, one 


must have the forgings, and to make 
these, powerful presses are required ; 


their stroke is unusually long, and the 





must exert a pressure of some 300 tons. 
The weight of a press of this type Is 
over 62,000 lb.. and its size combined 


AT ANGUS = oan 
with peculiarities of design would seem 
to make it impossible to get such equipment in a hurry, 

Alive to the necessities of the case, Angus accepted the 
order for the first press of this kind made in Canada. 
Twenty days later, the first machine was shipped. In the 
interim they had designed and built the patterns, cast 
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and machined the parts, and assembled and tested the 
completed press. Moreover, as you will see in a sub- 
sequent article, much of the work was beyond the range of 


the available machine equipment. 


Hyprautic Presses ror Cartrripce-CaskE Work 
The same necessity for quick delivery led the Canadian- 
Pacific to build its own presses for cart ridge-case indent- 
ing and heading, as well as the accumulators with which 
these presses are operated. Presses weighing 500 and 
800 tons with rotary-station dial-feed tables are a little 


out of the regular line of work for a locomotive shop; 











AnGus-BUILT CARTRIDGE-HEADING PRESSES AND 
THEM 


Fig. 2 


ACCUMULATORS TO OPERAT! 
in fact, somewhat beyond the capacity of the machine tools 
that are found there. This did not stand in the way of 
producing them at Angus, however, and their action has 
been so satisfactory that a number of them have been sup- 
plied to other concerns in Canada. 


MAKING A THlay-BaLiInGc Press In A Hurry 


An ex eptional case of qui k delivery is that of the first 
hay-baling press manufactured at this plant, which is 
shown in Figs. 3, 4 and 5. The first intimation that the 
shops were to build such machines was received Wednes- 
day, Aug. 12, 1914. The first machine was running in 
the shop on Saturday, Aug. 22, 1914, and was delivered 
at the wharf the next day. By Tuesday noon, Aug. 25, 
it was pressing hay. The second machine was delivered 
Tuesday, Aug. 25; the third and fourth on Wednesday, 
Aug. 26, and the fifth on Thursday, Aug. 27, making a 
total of 15 days for the complete shipment of all five ma- 
chines. 

The fact that the machine itself weighs 33,800 Ib. and 
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is, to. say the least, a little complicated, makes this achieve- 
ment one worthy of noting. No drawings were available 
for the machine, patterns being made from a model and 
the design, improved in many respects over the original, 








Fie. 4. Rear View or tue Hay-Batine Press 

















Fig. 6. Jia Usep ror Baspirrine Hay-BALInG FRAMES 
proceeding simultaneously with the building of the first 


Phere hine. 


AcTION OF THE ITIAyY-BALING PREss 


The action of this hay-baling press is of interest, as it 
gives an idea of the nature of the machine built in such 
Loose hay is shoveled, or forked, 


remarkably quick time. 
At regular intervals, deter- 


into an opening at B, Fig. 5. 
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mined by a cam device, the board (' descends as indicated 
by the dotted line, forcing the loose hay into the space L 
just ahead of the ram G. This ram then moves forward, 
compressing the hay and clearing the chamber L at each 
stroke. When sufficient hay has been compressed to form 
a bale, a lever M is tripped by the machine operator. This 
drops a cast-iron block B in front of the plunger. There 
are a number of these blocks, and their function is to di- 
vide the hay into bales and to permit of its being wired, 
each block containing wiring grooves £ through which the 


a 





me 1 Ft 
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JIGS AND FIXTURES ON Hurry-Ur Work 


It might be thought that on rush work of this kind no 


time would be taken for jigs or fixtures. In this case 
the contrary was true. In Fig. 6 is shown a babbitting 
jig used for the main frame, which carries the gear and 
flywheel at the rear end of the machine. This fram 
weighs some 51% tons, and as a result of using the jig, 


one frame is quite interchangeable with another—a fact 
that had significan ce shortly aiter tiv irst machine was 
set in operation, as will be apparent a iittle later. 


axacaa— 


ey “~~ -— 
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Fie. 3. A MaAcuHINE THAT Was BUILT AND SHIPPED IN ELEVEN Days, INCLUDING PATTERNS 


soft iron wire is passed. The wiring operation is done by 
hand when the bales reach the opening //. 

The bales then pass through the space J, which is in 
closed with steel slats that furnish sufficient resistance to 
the passage of the bales to enable their compression to 
be accomplished by the thrust of the plunger—a thrust, 
by the way, estimated at 35 tons. 

While the hay-baling press may be called a crude ma- 
chine, the fact that the first one was completed in a strange 
shop in 11 days indicates a far from crude shop organi- 
zation, especially when it is remembered that drawings 
were not available to work from. 


These hay-baling presses were installed on one of the 
waterside piers at Montreal and were kept busy baling 
much-needed hay, which was shipped to France. The 
capacity of one machine is 60 tons in 10 hours, and just 
at the time when all of the machines were urgently needed, 
the main frame of one of them broke, due to an undiscov- 
ered defect. Had it not been for the use of jigs in build 
ing these machines, this would have meant a serious set 
back and probably a week’s delay. As it was, the new 
frame was in place and the machine running again within 
24 hours. The new frame was very simply installed by 


jac king the body of the machine up sufficiently to clear 








836 AMERICAN 
the floor of the dray on which the casting was sent over, 
and then backing the latter up until the bolt holes came 
line in line. 

It is interesting to note the effect of hay upon the steel 
strips which form the bale passage of the machine. Deep 
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which time the hay appears to deposit a sticky substance 
which helps to cause the scoring. 
THE Man Beninp THESE ACTIVITIES 


H. H. Vaughn is the man to whom credit must be given 
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Fig. 5. 


erooves are scored into the metal of these strips through 
friction of the wisps of hay, this taking place most fre- 
quently when the machine has been heated by friction, at 


————— 
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DETAILS OF THE Hay-BALING PREss 


for setting these various activities in motion. Early in 
the war his energies were applied to the new demands, 
(Continued on page 841) 


GENERAL VIEW OF THE CARTRIDGE-CASE PLANT 
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New Machine Tools in 1914 


The year 1914 was a record-breaker in the develop- 
ment of new machine tools and machine-shop appliances. 
The columns of the AMERICAN MACHINIST contained de- 
scriptions of 531 new things of this character. Of 
these, 503 were American in origin. 

The increases over the two preceding years are striking. 
During 1913, only 399 items were shown, and during 
1912, but 375. The increase of 1914 over these two 
years is a little more than 26 and 34 per cent. respec- 
tively. In round numbers, one-fourth more new ma- 
chines were put on the market in 1914 than in 1913, 
and one-third more than in 1912. 

It is of interest to analyze the total number into gen- 
eral classes. Such a classification follows: 


Number Put 
on Market 


Kind of Machine or Tool in 1914 
Power hammers : ; 2 
POMOTE ceccess a : : 5 
Bolt, nut and pipe-threading and cutting machines 6 
Tapping machines ark ied 4 
Gear-cutting and gear-testing machines st) 
Automatic machines ; 10 
Planers and slotters : 11 
Cold-saws, bandsaws and hacksaws 12 
Boring machines and boring mills 18 
ED (6 wnn4% °1 
Machine parts 24 
Lathes ..... 3 
Punches, presses and shears 39 
Grinders . 1° 
Drilling machines , } 
Miscellaneous machines and apparatus x 
Small tools 118 

Total 503 


Judged solely from the number of machines brought 
out, the efforts of the machine-tool designers seem to 
have been directed toward the various kinds in the fol- 
lowing order: Drilling machines; grinders; punches, 
presses and shears; lathes; millers; boring machines and 
boring mills; saws; planers and slotters; automatics. 

A little insight into the makeup of some of the items 
in these general groups is of further interest. The auto- 
matic machines included those for producing pieces from 
the bar, castings and forgings. Two were vertical and 
eight, horizontal. One was a five-spindle machine, and 
one a 734-in. bar machine, the largest one ever built. 

The total of 21 millers divides into five knee-and-col- 
umn type, three Lincoln type, one planer type, one ver- 
tical, one continuous vertical, one automatic and nine 
miscellaneous. Several of the latter were designed for 
special work. 

Of the 33 lathes listed, 15 have geared and 18 cone- 
driven heads. According to size they were as follows: 
Three 8- to 10-in.; three 13- to 14-in.; seven 16-in.; four 
18-in.; three 20-in.; three 22-in.; two 24-in.; one 27-in.; 
two 30-in., and five for special purposes. The latter 
include two axle lathes, one carwheel lathe, one chuck- 
ing lathe and one for oil-well tools. One included in 
the smaller group is a 9- to 15-in. precision lathe, and 
one in the 16-in. group, a toolroom lathe. 

The item for grinders includes 42 machines. These 
subdivide into four cylindrical grinders; ten cutter, 
reamer, saw and chaser grinders; three surface grinders; 





four floor stands; four disk grinders; five portable elec- 
tric grinders; one center grinder, one internal grinder, 
and five specials, 

The drilling machine item is the largest of the regu- 
lar machines. The 53 in this class comprise twelve 
sensitive; ten vertical; nine radial; eight multiple spin- 
dle; six bench, portable, electric and automatic; and 
eight miscellaneous and special. 

The present indications are that the year 1915 will 
not produce nearly as many new machines and tools as 
the preceding year. It is possible that the record for 
1914 will not be exceeded for some time, as all of the 
controlling conditions may not again occur simultane- 
ously for a number of years. 


Should New Machines Be 
Introduced in Dull Times ? 


The great record of development of new machines 
shown in the immediately preceding comments coincides in 
pomit of time with a falling off in business. Or, to put it 
a little differently, machinery builders have hurried their 
new products onto the market at a time when the demand 
for their output was decreasing. It is worth while to 
examine the wisdom of this policy, and with the hope of 
provoking discussion, we are glad to declare this convic- 
tion: The time to put new machines and tools on the 
market is when business is booming, not. when business 1s 
slac k. 


For the usual course, and the one followed last year 


by many manufacturers, the most easily recognized re: 
sons seem to be two: First, a desire to stimulate busi- 
ness by offering something new; and second, the use of 
shop elfort released from the rush of regular production 
in developing new ideas. Both of these are expedients 
and have no connection with a sound business policy. 

To examine the other side for a moment: In boom 
times there is little or no stock "in slack times there should 
be either finished or in progress a large amount of stock. 
New things should be brought out when stock is low: 
that is, normally, when business is rushing. The machine 
tool business is so firmly established on sound engineer- 
ing principles and firm industrial bases that there is 
no danger of stored machines becoming unsalable through 
radical improvements, startling inventions or revolution- 
ary changes in methods. The possibility Is very remote 
that any builder can endanger his competitor’s business 
through the discovery or control of any such innovation. 
There is a proper place and use for all machine tools made 
today, whether of the highest or the plainest types. These 
types are so firmly fixed that it is most unlikely that 
anything radically new can be brought out to make a 
sweeping over-night change. So, no manufacturer need 
fear for his stock because of the new designs of his com- 
petitors. 

But what is the effect of a manufacturer’s new de- 
signs upon his own business? Here lies a possibility of 
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danger: A manufacturer can easily become his own 
worst competitor; he can seriously disturb the salability 
This 


being so, we are brought to the conclusion that improve- 


of his own stock by bringing out improvements. 


ments should be brought out when stock is low, that is, 
in boom times. 

Approaching the question from another side, in ma- 
chinery-building field many men carry a double responsi- 
bilitvy—the worry of financial matters and the strain of 
developing new mechanical ideas. If new designs are 
brought out in slack times, it means that both these diffi- 
culties coincide; that is, financial corners must be turned 
and new mechanisms thought out at the same moment. 
It is doubtful if this is a happy situation. 

Is it not therefore better to bring out new machine 
tools when times are good than when times are bad ? 


* 


Maintaining Authority without 
Discharging the Man 


Qne of the most perplexing problems which the sup- 
erintendent has to meet is that which rises when a work 
man whom he knows to be a valuab!e man gets into a dis- 
‘an proposes to 


't has prob- 


agreement with his foreman, and the fore 
fire the offender on the spot. The disagree. 
ably been honest on both sides, each having ,o 
for his position. It is the kind of case where tue Supreme 
Court would probably split about five to four, with a tess 
up which way the five would vote. 

Of course he has to back up the foreman. If he has a 
number of foremen, he may shift the man to some other 
room, but if his is a small shop and there is only the one 
department, he is likely to lose more than just the man, 
for the rest of the shop will have taken sides one way or 
the other, and those that are on the side of the man who 
is fired lose efficiency and ultimately look up other jobs. 

A foreman must exercise his authority, or those under 
him will forget that he has any. He must lop off the of- 
fender when it is necessary, but for the sake of dividends, 


vround 


if for no higher motive, he must be certain that it is neces- 
sary. There ought to be no unpleasantness over a matter 
of opinion. 
over such a matter, the foreman should be able to say that 
he grants the right of the man to his own opinion, but 
that his actions must conform to authority, and he should 
be able to say this in a way that will make the man respect 


If a foreman and one of his men disagree 


him all the more. 

After all, as the poet said, man wants but little here be- 
low, and that little for most of us consists in the privilege 
of doing our own thinking and of saying what we think. 
We may think that the 6:30 train ought to start ten 
minutes earlier so we would not have to hustle quite so 
much on the other end of the route, but if we can ex 
press our opinions about it, we seldom want to do more. 

It is just so in the shop. Nine out of ten of the moun 
tainous troubles that disintegrate an organization have 
their birth in a little matter of opinion that was not worth 
two cents. It was so small that the foreman did not no- 
tice it until he 
it had been nipped in the bud at the start with a rough 
and ready expression of good will and good nature, there 
would have been nothing to grow. At the bottom, this 
gives us the key-note to the situation—the fact that the 


began to see a grouch spreading If 


foreman is so impressed with the necessity of doing other 
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things that he is apt to forget that he is dealing with hu- 
man beings who have much the same aspirations as he has, 
think much the same thoughts and by force of circum- 
stances only have failed to occupy the position which he 
holds. 

A little more thoughtfulness along these lines, not just 
this minute, but every minute, might help to reduce the 
cost of keeping up an organization. 

- 


Perpetuation of Methods 


On page 819 is an article giving the results of a number 
of test measurements of Swedish gages made by the 
International Bureau of Weights and Measures in Paris. 
The degree of accuracy indicated will probably be a 
surprise to many readers. There is evidence in the arti- 
cle that Mr. Johansson, the developer of these gages, 
has at his command three important methods and the 
necessary devices to put them into use. These are: A 
method for producing accurate plane surfaces; a method 
for determining the accuracy of plane surfaces and 
measuring the distance between two such surfaces; and 
a metallurgical method for producing a steel having little 
tendency to change shape during and subsequent to 
hardening. 

All of these methods would undoubtedly have a wide 
application in machinery building, provided they were 
known. Mr. Johansson is completely justified in keep- 
ing them secret and using them to his own advantage. 
But it is easy to believe that they are of such importance 
that they should be perpetuated and finally become the 
heritage of world-wide machinery building. It is essen- 
tial to progress that important methods be perpetuated. 

Acting on this belief, the American MacuHInist has 
written a letter to Mr. Johansson, asking to be assured 
that his methods will not be lost if any sudden calamity 
should overtake him. A paragraph from that letter 
reads: 

I am writing to ask if you have safeguarded the 
perpetuation of these most important methods. Are your 
methods and devices known to others, so that if any calamity 
should overtake you personally, these would not be lost to 
the great international machinery-building industry? 

Mr. Johansson’s reply will be given to the AMERICAN 
\IACHINIST readers as soon as it is received. 


Ky 


Probably no difficult engineering problem has ever in 
the strict sense been completely solved. The engineer 
has to make assumptions, to use approximate theories, 
to decide between material and negligible considerations, 
and to allow for unknown contingencies. Now, scientific 
training, if sufficiently advanced, does enable us to solve 
most problems which are clearly stated and data given, but 
The trained engineer 
with incomplete data reasons correctly, estimates proba- 
bilities and knows the limit of the trustworthiness of his 
Ile does not snatch ata pocket-book rule and 


its usefulness does not end there. 


conclusions. 
ignore the assumptions on which it is founded.—W,. Caw- 


thorne Unwin. 


¥ 

A keen observer soon realizes that successful life in the 
machinery world will not come easily to anyone who lacks 
a good understanding of others in the field—James Hart- 


NESS, 
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Shop Equipment News 
st 
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Station-Type Gear-Roughing Combination Internal and 
Machine External Grinder 
- The ring-gear roughing machine shown constitutes the The combination precision grinder shown is the latest 
1e latest addition to the list of station-type machines placed addition to the line made by the Hise y-Wolt Machine Co.. 
A on the market. It was recently developed by Gould & Cincinnati, Ohio, and was designed for wide range of work. 
e Eberhardt, Newark, N. J., for instal- ee a 7 
7 lation in the Ford plant. 
7 The notable feature is the octagon 
1e turret with a clamping capacity for 24 
A bevel ring gears. The turret rotates 
d continuously and is provided with a 
d gear mechanism for changing the rotat- 
d ing speed. This mechanism is so ad- 
le justed that the speed of rotation be- 
= tween cutting positions Is seven times 
as fast as while the cutters are at work. 
a The cutting action is almost appar- 
= ent from the illustration. As the tur- 
™ ret revolves the cutters pass across the 
4 front of the gear and consequently cut 
m grooves, first in one side of the blanks 
- and then in the other. Once during 
.. each complete rotation of the turret the 
1. gear blanks are all indexed one tooth. 
i One tooth in two blanks is cut in a pass 
d of each cutter; in other words, six teeth 
‘ are cut simultaneously at each turn of 
a the turret, or 48 teeth roughed out at 
each complete rotation of the turret. 
The cutter spindle, as well as the 
r turret-rotating mechanism, is driven 
y from a single pulley; a change-gear 
4 mechanism is interposed to secure the 
. correct speed for the cutter spindles STATION-TyPpe GrAR-ROUGHING MACHINI 
and the rotation of the turret. The 
indexing mechanism for the dividing heads of the work- For internal grinding, the angle-plate is clamped to the 
holding plates also receives power from the same source tool post of the machine on which the grinder is to be 
: as the spindle. used. As the angle-plate is fitted directly to the exten 
_ The gear blanks are clamped by a single nut and plate sion housing nearest the work shaft, a rigid support i 
washer. The machine is started up on one blank, and 
while the first operation is taking place, the second gear 
is put in place. About the time the turret is complete] 
; loaded, one gear is usually completely cut and ready to 
be removed, so that from then on the machine is cutting 
: practically all the time. | 
The gashing cutters are 514% in. in diameter and 1 
: at 140 surface feet per minute. There is left to b ( 
: moved from the sides ol the teeth by the real planer | 
proximately 0.010 in. of material. When the cutters ar 
operating, the turret Is rotating at a speed of from 15 1 
16 in. per min., and at about 112 in. when passing from Deerers s i lee ; ' 
one side of the gear to the other. The production of on 
, machine varies from 180 to 240 gears in eight hours. an obtained. This desien affords ample we 
: one operator can look after two machines. the operator, giving full view and access to the worl 
' It is obvious that the loading and unloading of thi as the motor is mounted back of the extension spindk 
turret is easily carried on while the machine is in a¢ The dove-tail engagement of the extension housing and 
tion, thus eliminating idle time. motor, permit the tightening or loosening of the belt by 
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raising or lowering the motor housing. The angle-plate 
fitted to the extension housing permits vertical adjustment 
of the grinding wheel, operated by a handle conveniently 
located. 

The machine can be operated with the shaft in a hori- 
zontal, vertical or other position. The motor is provided 
with a double set of oil cups, which insures ready access 
for lubrication at all times. A quick-acting switch, fast- 
ened to the attaching cable conveniently located about 6 
in. from the motor, can be operated regardless of the po- 
sition of the grinder. 

In general constructional features, this machine is sim- 
ilar to the regular line made by the builders. 


“os 
~*~ 


Motor-Driven Power Hammer 


The power hammer shown is essentia!ly the same type 
as previously made by Beaudry & Co., Boston, Mass., 
with the addition of motor drive. 

The motor drive led to another new feature, the fric- 
tion clutch shown in Fig. 2. The clutch is composed of 
a pulley B, a ring, a brake section A, a cam, a lever, an ex- 
pansion pin, a roll and a washer. The ring is split to fit 
the head of the expansion pin and this slot in the ring has 
steel which wearing surfaces. The 
brake section is keyed to the shaft. The pulley runs loose 
on the hub of the brake and is lubricated by means of a 
The cam is made in spiral form and is held 


faces make good 


grease cup. 

















Moror-DriveEN Power HAMMER 


in neutral position by a spring on the frame. A hardened 
steel roll is fitted into a slot in the lever, as shown. The 
expansion pin is fitted, adjusting screws and check-nuts 
making it possible, by removing the washer and sliding 
the pulley back, to make all necessary adjustments. 

The operator has the hammer under control according 
to the pressure exerted on the treadle. Light pressure 
allows the pulley to slip, giving a light blow, and by in- 
creasing the pressure on the treadle, the maximum blow 
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can be obtained. The brake is automatically released 
when the hammer is in motion. 
For this class of service a motor of not over 900 r.p.m. is 
used, requiring a belt-tightener attachment, as indicated. 
_ Adjusting Screws 
By SSS 


WIG 
i po. j lever 
Expansion Pin: J. 
= | WZ I Grease Cup 
4 — 











DETAILS OF FRICTION CLUTCH FOR POWER 
HAMMER 


Fig. 2. 


The hammer is made in a variety of sizes, ranging in a 
blow of from 300 to 3000 pounds. 


ic 


Cold-Saw Cutting-Off Machine 


The illustration shows a cold-saw cutting-off machine 
recently added to the line made by the Espen-Lucas 
Machine Works, Philadelphia, Penn. It was designed to 
be especially adaptable for handling and cutting off steel 
bars to length for the manufacture of shrapnel shells. 

















Cotp-Saw Currinc-Orr MACHINE 

The machine has feed and speed variations that can be 
used for sawing materials at an advance of up to 5 in. 
per min. Any amount of feed may be used, as the cutting 
capacity of the machine is limited only by the nature 
of the material that is being sawed. 

The drive is through a main shaft, phosphor-bronze 
worm-wheel and crucible-steel worm, running in oil. 
The spindle extends the entire width of the saw carriage, 
and the saw blade is bolted directly against the driving 
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gear to secure rigidity and diminish tortional strain 
between the gear and the saw blade. 

The saw carriage has a feed from 1% to 5 in. per min., 
which is obtained through a friction plate controlled by 
a handwheel, automatically locked, by which any change 
in cutting speed may be made while the machine is in 
operation. 

The saw carriage also has quick-return mechanism, 
which is controlled by the same lever, effecting any 
change in cutting speed desired. An automatic stop for 
controlling the travel of the saw carriage is provided. 

In the illustration, the stock support is not shown to 
its complete length. This support is provided with a 
guide clamp. 

- 


Angus Shop in War Time 


(Continued from page 836) 
this finally resulting in his giving up his regular work in 
order to have more time for them. It was through his 
efforts that the red-tape ordinarily necessary in a large 
railway plant was lifted sufficiently to secure quick results. 
He must also be credited with a broad conception of the 
ultimate possibilities of machines and men, considering the 
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erector who had been sent to Africa with a shipment of 
Pullman cars made for the De Beers Co. at the time he 
worked there. 


Tue Lost PULLMAN Cars 


This Yankee erecting man was a very capable fellow in 
his way when sober, which, unfortunately, was but a small 
part of the time. He took a decided fancy to the in- 
spector, who worked with him during his stay in Africa. 
Some years later, the inspector came to the States and, 
landing at the Pullman plant, happened to ask for his 
Yankee acquaintance. “He is not here any more,” 
“A year ago they sent him down to Mexico 
with a bunch of Pullman cars, and he lost them!’ One 
would not ordinarily think of a Pullman coach as an easy 
thing to lose, but, on reflection, it may not be so difficult 
after all. At any rate, this story indicates the fact that 
those in charge of activities at Angus have knocked about 
extensively and have possibly acquired a broad viewpoint 


was 
the reply. 


of men and means without which their present achieve- 
ments would have been impossible. 

One complete shop has been devoted to the production 
of shrapnel shells. Its capacity is 3000 of these per day, 
although it must be said that, in common with most other 
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remarkable adaptations of both that have been made at 
this plant. 

The versatility of railway mechanics and car builders 
may have helped. They are a widely traveled class as a 
rule, as evidenced by the inspector who told the story 
of the man who lost a Pullman car. This inspector had 
learned his trade in England, worked at car building at 
the De Beers mines in South Africa, landed over in the 
States with the Pullman Co., and finally hooked up with 
the Canadian-Pacific in time to help them make cartridge 
cases for his native country. He told of a Yankee car- 


BuLLpDOzERS Have FouNnD A 


New Frev_p or Application 
Canadian shell-producing shops, this capacity is seldom 
reached due to an insutlicient supply of the shell forg 


ings. 


MAKING CARTRIDGE CASES ON BULLDOZERS AND FroG 


PLANERS 


It would seem that as we apply it, experience opens one 
door a little wider and at the same time closes a dozen 
others. In other words, those whose experience has taught 
them a definite way to do a thing seldom think of other 
ways radically different, but equally practical. Improve- 
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ments, 1f they come, are made on the basis of the original 
methods. What the world loses or what it gains by this 
Instinctive habit is hard to tell. But sometimes exper 
lence and precedent get a severe jolt that upsets them con 
siderably, and this has taken place at the Angus shops 
in the matter of cartridge-case drawing. A shop in which 
freight-car trucks were formerly assembled has been 
pressed in use as a shell-drawing department. Bulldozers 
and frog planers have taken the place Oo! spec ialized shell- 
drawing machines and, strange to say, have done the job 
equally well, if not quite as rapidly. 

It is not hard to think of the idea after you have seen 
it carried out; but it needed some such jolt as the shock 
of war to produce the idea. As compared with the delay 
and expense which would be necessary to put in a spe 
cialized equipment for this work, the Angus shops have 
undoubtedly made a good investment. And after the war 
is over, if some Canadian-Pacific foreman is told to go 
ahead and build a flying machine, or something equally 
difficult and unknown to him, it is not likely that he will 


sav “LT don’t know how” or “I never did that kind of work 
hefore.” but he Wi | yo ahead with u tt he’s gol and get 
i/ out! 


Machine Tool Builders’ 
Convention 


The program for the semi-annual convention of the National 
Machine Tool Builders’ Association, to be held at Atlantic 
City, May 20 and 21, includes the following papers 

‘The Application and Use of Time Study Data,” by Robert 


T. Kent, editor, Industrial Engineering 
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“How to Profitably Operate 
White, superintendent of assem|! 
Company 

“Drop Forging,” by A. M. Ti 
Co. of New York 

“Neutrality,” by George G 
tional law, Harvard University 

In addition to these special 


reports on business and technic: 


oo 
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Get on 


An individual representing himself as Frederick H. Bro- 


kaw, Jr., and Frederick L. Bone 


sentative of the Allied Machinery Co. of America, and on 


that introduction has been end¢ 
machine-tool builders througho 


method of operation is to telephone, saying that he has been 
robbed of his funds and needs anywhere between $50 and 


$100 to travel to New York to 
important appointment in Chic 


pending upon the location of his prospective victim 


The last reported activity of 
ld, Mass 


f 
‘ 


Cutting Spiral Gears on Hobe 
bing Machines--Erratum 


On page 601, where the forn 

N 
1 

Cc 

the should be omitted and tl 
N 

le 

S .2 Pe 





a Night Force,” by Harold G. 


ling, Pierce-Arrow Motor Car 
lton, president, Drop Forging 
Wilson, professor of interna- 


papers the regular committee 
il subjects will be read. 


Guard 


1 has been posing as a repre- 
‘savoring to obtain loans from 
ut the country. His favorite 
catch a steamer or keep an 
‘azo or some other city, de- 


this individual was in Green- 


ula reads 


’c kK Cot 


1e formula read 
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ETM 
PIG ITRON—Quotations were current as follows at the lots of 100 Ilb., jobber’s warehouse, % to 
points and dates indicated: base) 
May Apr. 9 May 9 Size, in Cents per Ib Cents per II 
1915 1915 1914 , 30.00 14.00 
s 9 . 
No. 2 Southern Foundry, Birmingham $9.50 $9.00 $10.50 %2 22.00 13.00 
No. 2X Northern Foundry, New York. 14.00 14.25 14.75 16 17.00 1 3 00 
No. 2 Northern Foundry, Chicago... 13.00 13.00 14.25 3 1s OO 12. 50 
Bessemer, Pittsburgh. . 14.55 14.55 14.90 STANDARD MACHINERY and squares 
Basic, Pittsburgh... 13.45 13.45 13.90 are quoted at the following lots, 
York 
MISCELLANEOUS METALS—NEW YORK Diameter, Dia 
it Per 100 Ib in Per 100 Ib 
May Apr. 9, May 9, . : j 
1915 1915 1914 i $4.10 $3.00 
} 3.60 $y 3 
— Cents per pound wii) 31 3 
Copper, electrolytic (carload lots) 19.00 16.50 14.37 2 x0) ; ‘ 
1) ae 40.00 53.00 33.50 2 71) , 
Lead. . $4.20 4.25 3.90 
P< schecns 14.00 11 00 5.10 STANDARD PIPE—The hie has resulted 
Copper sheets, bas« 24.00 21.00 19.75 in much higher prices for galvanized discounts 
Copper wire (carload lots) 18.00 16.60 15 50 are as follows 
Brass rods, base.. 21.50 16.35 14.00 Galvanized 
srass pipe, base. 19.20 19.10 16.00 }- to 2-in. steel, butt welded 7240 
Brass sheets... 21.75 16.25 14.50 24- to 6-in. steel. lap wel 75) 
Solder § and } (case lots) 28.00 33.50 24.50 7- to 12-in. steel, lap weld Ca 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
M iV 9, 


May 


No. 28 Black.. 2.60 
No. 26 Black...... 2 
Nos. 22 and 24 Black.. 2 
Nos, 18 and 20 Black.. 2.40 
No. 16 Black. : 
No. 14 Black 2 
No. 12 Black. 2 
No. 28 Galvanizedt 4.00 
No. 26 Galvanized? 3 
No. 24 Galvanizedt ; 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


May Apr. 9% May °% 
1915 1915 1914 
(ents per pound 
Steel angles base 1.85 85 1.80 
Steel T's base ; 1.90 1.90 19 
Machinery steel (bessemer)... 1.80 1.80 LS! 
METALS—Prices of copper are fairly steady the high 
level of 18% @19%c. for electrolytii Lake copper sells at 21@ 
22c., while special brands command 2: The tin market 
dull, with five-ton lots selling at Spelter is most 
irregular, with a difference of lc. per between sales 
New York, sales have been made at Zine sheets 
l%c,. higher than last week at 17 's< Ib 
SWEDISH (NORWAY) IRON \ decided activity 
reported in the demand for this material Little difficulty 
been experienced in securing supplies, there has been 
slight increase in price In general, the consumer's price per 
100 Ib. is quoted at $3.75 to $4 However, very large orders 
can be had at $3.25 at New York On other side, the mills 
are reported to be very busy and a to the effect that 
Germany has placed some large war orders, is current 


WELDING WIRE—There is still some 


ular sizes However, prices remain 


Cents per 


Size Pound Size 
4 7.00 
i waa 7.00 Ni 
No. § 7.00 
1g £450 No 
No. 12 +00 N« 
MACHINE BOLTS—The current 
10° off the list price To steady 
orders more generous concessions 
discounts the net prices per 100 are 
Lengt} 1 
1} in $0.46 80 65 $1 
2 in 0.48 0.69 1 
2} in 0.50 0.7 1 
3} 6in 0.53 0.7! ] 
331 0.55 in , 
COPPERED BESSEMER ROD—The 
are quoted for 50 Ib. lots from warehouse, 
size, in Cents per ~ 
ts to & 10.00 i to 2 
el 9.00 2 to g 
ai 8.00 2 to } 
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1% -ir 160 7.00 

1. -in >. ied \ 40 

MONEL METAL—The following 

for hot rolled rounds ind flats 


hexagonal bars add two cents 
size of the rounds (Mill lengths, 


HOT ROLLED 


10,000 Ib 
s in und Over 
% to i's 24. THe 
to ly 24 (We 
H to 2] 25 (We 
45 { 26. 7 i 
HOT ROLLED 
Phickness, 
nN ry 2 We 
Sto | on Oe 
i > 
le to 2 
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net per ft. in cents from jobber's 


Thickness of Out 
Wall, B.W.oG 


IS 7.92 7.92 q.92 
i¢ 9.3 9.3 9.3 
13 2.32 12.32 12.32 
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NEW ENGLAND STATES 

The Windsor Machine Co., Windsor, Vt., has awarded the 
contract for the construction of a one-story, 140x180-ft. 
machine shop. 

Ernest H. Johnson will construct a brick garage at 63 
Brooksdale Rd., Brighton, Mass., Boston post office. 

Ground has been broken by the Merrow Machine Co., 
Salem, Mass., for the construction of an addition to its leather 
machinery plant. 

W. Cc. Bartlett, 28 Grenada Terrace, Springfield, Mass., 
plans to build a two-story, 75x87-ft. addition to his garage on 
Relmont Ave. The estimated cost is $20,000. 

Work has been started on a two-story, 
garage on Connecticut Ave., for A. & E. Henkels 
& Co., Springfield, Mass., is Arch. 

Robert M. Sauers, Springfield, Mass., has awarded the -con- 
tract for the construction of a one-story, 69x83-ft., concrete 
public garage on Winter St. 

The H. B. Smith Co., Westfield, Mass., manufacturer of 
heating apparatus, has awarded the contract for the enlarge- 
ment of its plant. 

Charles Jacobs & Co., will construct a brick garage at 1225 
Center St., West Roxbury, Mass., Boston post office. 

The H. H. Bigelow Estate, Worcester, Mass., has awarded 
the contract for the construction of a three-story, 46-112-ft., 
reinforced-concrete and terra cotta garage. Noted Nov. 5. 

A. J. Booth, Worcester, Mass., will build a one-story, 
55x108-ft., concrete public garage on Richmond Ave. 

The Wyman & Gordon Co., Worcester, Mass., manufact- 
urer of drop forgings, plans the construction of additions to 


24x102-ft. brick 
Ss. M. Green 


its plant, to include an administration building and a heat 
treating plant. Harry G. Stoddard is Gen. Mgr. 
The Brown & Sharpe Mfg. Co., Providence, R. I., manu- 


facturer of machinery and tools, has awarded the contract for 
the construction of a two-story, 49x146-ft. addition to its 
plant. 

Samuel Hyman, 27 
build a one-story, 35x70-ft 
St 


Providence, R. L., 
public garage on 


plans to 


Lippett St., 
Hewes 


concrete 


Work has been started on the two-story, 30x150-ft., rein- 


forced-concrete factory for the Bantam Anti-Friction Co., 


Bantam, Conn., manufacturer of ball and roller’ bearings 
Noted Mar H 
The Bridgeport Co., Bridgeport, Conn., has awarded the 


contract for the construction of a 100x400-ft. main building; 
a 60x550-ft. forge shop; a #60x150-ft. power plant; a 50x100-ft 
accumulator building; all of brick and steel. Noted May 6. 

The Bridgeport Brass Co., Bridgeport, Conn., has secured a 
permit to build a one-story factory on Houstonic Ave 

William L. Barrett, School St., Bristol, Conn., manufacturer 
of glass cutters, has awarded the contract for the construc 
tion of an addition 

The New London Ship & Engine Co., Groton, Conn., will 
build a three-story, 40x80-ft. addition to its plant 

The Whitney Mfg. Co., Hartford, Conn., manufacturer of 
hardware, plans the construction of a four-story, 60x64-ft., 
reinforced-concrete factory addition. 

The Hartford Machine Screw Co., Hartford, Conn., has 
awarded the contract for the construction of a five-story, 50x 
206-ft. factory and office building. Noted Apr. 29 


Cc. B. Nomejko, Hartford, Conn., will build a two-story, 
60xS88-ft. brick garage on Wethersfield Ave F. C. Walz is 
Arch. 

The Pan-American Reduction Co., Meriden, Conn., manu- 


facturer of manganese alloys and aluminum substitutes, has 
awarded the contract for the construction of a building in 
the north end. Noted Apr. 15. 


The North & Judd Co., New Britain, Conn., manufacturer 
of saddlery and hardware will build a seven-story addition to 
its plant on North Stanley St. 


The Winchester Repeating Arms Co., New Haven, Conn., 
will add a third story to its factory on Winchester Ave., to 
cost $24,000. It will also build a purifying plant on Argyle 
St., to cost $14,000; and a 45x144-ft. metal storage shed on 
Sheffield Ave. L. V Robinson is Arch. 


The Southington Mfg. Co., Southington, Conn., manufact- 
urer of hardware, contemplates an addition to its plant to be 
used as a polishing room. 

The Scoville Mfg. Co., Waterbury, Conn., manufacturer of 
brass goods, plans the construction of a 200x600-ft. factory on 
Hamilton Ave. John H. Goss is Gen. Supt. H. L. Thompson, 
57 North Main St., is Arch. 


MIDDLE ATLANTIC STATES 


The Crosby Co., manufacturer of metal goods, will build 
a garage in addition to its plant at William and Spring St., 
Buffalo, N. Y 

The Morrow Mfg. Co., Elmira, N. Y., manufacturer of ma- 
chine and auto parts, has awarded the contract for the con- 
struction of a one-story 179x450-ft. addition to its plant. 
Noted Dec. 17. 
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Fire, Apr. 23, destroyed the garage of the Cowing Livery 
Co., Jamestown, N. Y Loss unknown. 

The American Machine & Foundry Co., 346 Carroll St., New 
York, N. Y. (Borough of Brooklyn), plans _to build a four- 
story, 73x700-ft. foundry at 56th St. and Second Ave. The 
estimated cost is $250,000. 

The Mica Insulator Co., Schenectady, N. Y., manufacturer 
of electric supplies, is building an addition to its plant. 

H. G. Hammet, Troy, N. Y., will build a one-story, 50x65-ft. 
addition to his machine shop on Eighth Ave. 

The American Piston Ring Co., 378 Jeliff Ave., Newark, N. 
J., has awarded the contract for a one-story, 75x156-ft. plant. 
Noted Dec. 4, 1914 and Mar. 11. 

Harris, Silvers, Baker Co., 151 West 42nd St., New York, 
N. Y. (Borough of Manhattan), manufacturer of structural 
steel, will build a 100x300-ft., steel plant at New Market, N. J 
The estimated cost is $75,000. 

The Union Mfg. Co., Boyertown, Penn., manufacturer of 
stoves, ranges and sad irons, will build a 30x55-ft. addition 
to its plant. 

Fire, Apr. 25, destroyed the garage of J. J. Porter and J. 
L. Fisher, Beechwood Blvd., Pittsburgh, Penn. Loss, $30,000. 

The Chesapeake Iron Works. Bayard and Severn St., Bal- 
timore, Md., has completed plans for a two-story, 62x120-ft., 
factory. 


SOUTHERN STATES 


Charles Midelburg has awarded the contract for the con- 
struction of a one-story, 50x200-ft. garage at Charleston, 
W. Va. 

The Charlottesville & Albermarle Ry. Co. contemplates the 
construction of a garage at Charlottesville, Va 

The Pulaski Foundry & Machine Co. contemplates con- 
structing an addition to its plant at Pulaski, Va. 

Plans have been prepared by Albert F. Huitt, 1107 East 
Main St., Richmond, Va., for the construction of a two-story, 
19x28-ft. garage at Richmond, Va., for D. L. Antrin. The 
estimated cost is $4000 

Plans are being prepared by D. W. Anderson, 920 East Main 
St., Richmond, Va., for the construction of a two-story, 20x60- 
ft. garage at Richmond, Va. The estimated cost is $15,000 

W. FE. Dibrell has awarded the contract for the construc- 
tion of a two-story, 20x28-ft. garage at Richmond, Va. The 
estimated cost is $1000. 

The contract has been awarded for the construction of 
na one-story, 23x40-ft. garage at Richmond, Va., for the 
Joseph Bryan Estate. The estimated cost is $6000. 

The Ohio Valley Machine Works, recently incorporated with 
i capital of $10,000, will build a machine shop at Huntington, 
W. Va 

The contract has been awarded for the construction of an 
addition to the Rouzer Garage at Salisbury, N. C., for the 
Murphy Estate. 

John Frazer will construct a garage at Chester, S. C 
which will be occupied by C. B. Fennell. 

Fire, Apr. 29, destroyed Neill’s Garage, Depot St., Carrollton, 
Ga Total loss. 

We have been advised that the Birmingham Stove & Range 
Co., Birmingham, Ala., will rebuild its plant which was 
recently destroyed by fire with a loss of $50,000. Noted Apr. 22. 

The Naughton Grate Bar Co., Maryville, Tenn., contemplates 
equipping a plant for the manufacture of metal corrugated 
culverts 

The Tracy City Auto Co 
shops at Tracy City, Tenn. W. 

The Cumberland & Northern R.R., recently organized, will 


construct machine shops at Barbourville, Ky. 


will equip a garage and repair 
J. Williams is Secy. 


The contract will soon be awarded for the construction of 
a plant for the manufacture of a patented steel skid for J. R. 
Frank, Danville, Ky. 

Plans have been prepared for the construction of a garage 
at Louisville, Ky., for Breaux Ballard. 

Plans have been prepared by Meyer & Brenner, 824 Paul 
Jones Bldg., Louisville, Ky., for the construction of a two- 
story garage at Louisville, Ky., for J. T. Windell, 19 Reeser PI. 

The Poole Mfg. Co., Louisville, Ky., plans to construct a 
plant for the manufacture of a boiler tube cleaner. E. H. 
Hilpp is interested. 
damaged the garage of the Central Motor Co., 


Fire, May 2, 
Loss, $12,000. 


Owensboro, Ky 


MIDDLE WEST 


The Globe Metal Motor Co., 408 Cherry St., Canton, Ohio, 
will construct a three-story, 60x200-ft. garage and salesroom. 
E. J. Landert, 634 Renkert Bldg., Canton, is Arch. Esti- 
mated cost, $50,000. 

The Ohio Sheet Metal Co., recently incorporated, has taken 


over the plant of the Canton Mfg. Co., Fifth St., Canton, Ohio, 
and will equip it for the manufacture of sheet metal products. 
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(1) Looking through magazine for sheets an index of same is kept 
special articles to mark for further under various 3x5 cards. The 
reading. work is indexed under various 
(2) Looking through entire buying headings. CA KUHN 
section for new tools, appliances, Chief Tool Draftsman 


etc. that may interest us at present, 
* * * * 


or may hereafter be useful in our a the une of the 


particular line. These ads. are ne . 

then removed from the magazine advertising rer" of the 
and filed in a large loose leaf book Amencan Machinist, would 
for reference. This bookhasnumer “tate that we probably send out 
ous headings, such as drill presses, teen inquiries a week as a result 
drill attachments, broaching, etc. of these advertisements, and in some 
7. pages are baad ail the clip- instances we order the article re- 

ferred to. 


pings are filed between the blank 


pages. They may thus be taken It would be rather difficult to state 
from book for consultation or re- just what we have bought through 


placing with more useful matter. these advertising columns. How- 
ever, the columns have brought 
(3) Special articles are read. hundreds of articles to our attention 


(4) AD enatens which ic of intecodt that have interested us to a certain 


. df . d filed extent. 

is removed from magazine and file 

in a large loose leaf binder. We firmly believe that an adver- 
tisement has fulfilled its mission 

This binder is sufficiently large to when it attracts the attention and 

accommodate one year's issues. At interest of the reader to the article 

the end of the year, the loose are | 

leaves are removed from the binder J. F. GUIDER 


and permanently fastened witb Supt. of Mfg. Depts. 
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Drawing 18-lb. Cartridge Cases on 
Bulldozers and Frog Planers--] 


By Joun H. VAN DEVENTER 





SY NOPSIS—The demands of war cause machines 
to be put to unexpected uses, and their operators 


That bull- 


dozers and frog planers could be adapted to the ac- 


to develop unthought of capabilities. 


curate requirements of brass cartridge-case work is 
almost beyond the range of possibilities. Yet it is 
successfully done at the Angus shops, and the de- 
tailed description of the process is begun in this 
article. 





One of the editors of the AMERICAN MACHINIST was 
conversing several months ago with an official of a 
large brass-drawing plant—a man of great skill and ex 
perience. 

“Have you heard,” queried the editor, “that in Canada 
they are making cartridge cases on planers and_ bull 
dozers ?” 

“T have heard it rumored,” replied the expert, “but 
can hardly believe it. 
performed one or two operations on such machines, but 


They may have, in a crude way, 


heyond that it would seem impossible.” 
With these words he expressed the probable opinion 
of the 99 out of every 100 of those versed in such work. 
As a matter of fact, at the Canadian-Pacifice’s Angus 
shops they are using these apparently unsuitable machines 


ARRANGEMENT OF THE CARTRIDGE DEPARTMENT 


A truck-shop building was cleaned out and made over 
into the cartridge department. The arrangement of ma 
chines, Inspecting room, pickling and washing tanks and 
other equipment are shown in Fig. 2. 


A bit of dust or grit on one of the drawing dies or plung- 
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Fig. 1. 


for every press operation except heading and indenting, 
and they are not only getting a high-grade product, but 
they are rapidly nearing their ultimate capacity of 3000 
cases per day. Moreover, there is not one man employed 
on this work who had previously worked in a brass-draw- 
ing shop or had experience of a similar nature. 


THE EVOLUTION oO} 


1 CAarTRIDGE CASE 


ered more advisable to keep this shop free from smoke 
and dust than to try to avoid transportation. Therefore, 
as the nearest available building for the annealing fur 
naces was the blacksmith shop across the midway, th! 
shop was used for the drawing operations, and the indent 
ing and heading presses were also installed there. 
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List oF OPERATIONS 


5. 


The operations as performed on cartridge cases at the 
Angus shops are as follows: 


BULLDOZERS IN 





1. Blank 10. Anneal 19. Second trim 

2. Cup 11. Third draw 20. Head 

3. Anneal 12. Anneal 21. Semi-anneal 

4. First draw 13. Fourth draw 22. First taper 

5. Anneal 14. Anneal 23. Second taper 

6. Second draw 15. Fifth draw Head turning 
7. First indent 16. First trim . Parallel cutting 
8. Anneal 17. Anneal . Stamp 

9. Second indent 18. Sixth draw 17. Shop inspection 





There are six drawing and seven annealing operations ; 
the cupping and first four draws are handled on bull- 
dozers, and the last two draws, on frog planers. The round 
blank is punched out of strips of sheet brass, and each disk 
weighs 3 lb. 914 oz. at the start. By the time it has be- 
come a finished case, it has lost 1,45 lb. due to trimming, 
the finished weight being 2.49 pounds. 

All stages in the process are represented in Fig. 1. 
The round, flat blank punched out of strip brass is 
shown at A; the cup made directly from this is shown 
at B, and C and D represent the first and second draws 


respectively. The indented case is shown at F, the in- 
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1 New ROLE 


denting being performed after the second draw. The 
third, fourth, fifth and sixth draws are shown at F, G, H 
and J. At J is the headed cartridge case, while K repre- 
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Tore Boxes Usrep ror TRANSPORTING Brass 
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DiaGRAM SHOWING THE ARRANGEMENT OF CARTRIDGE DEPARTMENT AT THE ANGUS SHOPS 
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sents the completely tapered case with its base machined 
and ready for the primer, which, of course, is not fur- 
nished at this shop nor attached until the complete cart- 
ridge is in government hands. 


Moror-DrivEN MACHINES 
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rail, and the die-holder, on an angle-block on th: 
table. 


Little was known at the start about the pressures re 
quired to accomplish the various drawing and heading 
operations. To throw light on this subject, experiments 
were made with brass disks of the same composition as the 

































The bulldozers and planers are all motor-driven. There cartridge cases, the effect of pressure upon them being 
are four of each of these machines, one of the bulldozers studied. The results of these experiments are shown in 
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[<-> 3354-4 p< 5545 Fig. 3, and they served as the basis for caleulations when 
sate K K the presses were built. 
The evolution of the punches and dies for this work was 
a matter of much labor on the part of the toolroom fore 
| man, W. M. Whitehouse, and while Mr. Vaughn, of th 
Canadian Pacific, was assured in his own mind of th 
=! practicability of drawing such work on bulldozers, it was 
~ & z 7 
% 9 a matter that had to be proved, no precedent being known 
t > for such novel use of a machine of this type. The first 
VT 42--> set of plungers and dies were worked up to be tried on a 
; i single bulldozer. After experiments extending over two 
. 1 weeks’ time, successful cases were produced, and when 
8 & the first three of these had been secured, the Canadian 
N; ‘ ‘ . . 
Y Ss: Si Shell Committee was notified of the feasibility of makin 
xt ! cartridge cases in this way. The entire committee was 
anton wren at hand within a day or two to witness the demonstration 
18” TAPERING 2° TAPERING of bulldozers in their new role, and as a result, a large con- 


Fig. 6. Vakious Stages or THE Case Repropucep 


FROM ACTUAL SECTIONS 


being provided with three sets of plungers and dies and 
the others having but one set each. On the bulldozers, 
the die is mounted on a special crosshead, and the plunger, 


on the rail. On the planers, the punch is mounted on the 


tract for cartridge cases was placed with the Angus shops. 


THe BuLLDOzERS 
The bulldozers in the cartridge department are shown 


in Fig. 5. The machine in the foreground has seen about 


20 vears of active service und would scarcely be considered 


a suitable device for producing accurate work. It answer 


the purpose in first-rate manner, however, although re 
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Fic. 10. Frog PLaAner Usep ror THE Last Draw 





quiring the assistance of brace rods to overcome tlic 
spring. 

One of the bulldozers, a modern machine, has been 
equipped with three sets of plungers and dies. The cente! 
one takes care of the cupping of the disk, while the two 
outside ones handle the first draw. <A recess is provided 
behind the plate D, Fig. 7, to hold the flat disk as the 
plunger advances. Plates of this kind are necessary only 
for the cupping operation, as for all of the succeeding 
draws the cup, or shell, is slipped over the plunger while 
it is in its withdrawn position. 

An ingenious method of discharging the pieces after 
each operation has been devised in the simple form of 
galvanized-iron conductor pipes, as shown at A, B and C 
in Fig. 7. These convey the pieces to the back of the Fic. 7 Butipozer Dies ror THE CUPPING AND First 
machine, where they roll down a chute into boxes. As DRAWING OPERATIONS 
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DETAILS OF THE PLUNGERS AND Dtes USep For MAKING 18-Lz. British CartTripGe Cases 
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each case passes through the die, it pushes forward the 
ones ahead of it, causing them to climb the hills in the 


pipes. 


THE PLANERS 


Frog planers are used for the last two draws for 


two reasons-—first, they have a longer stroke than the 
bulldozers; second, they are more accurate. One of 
them is shown in Fig. 10. 
mounted on the planer cross-rail, from which the feed 
screws have been removed, and upon this the plunger 
holder A is secured, the plunger B fitting into it on a 
standard taper. As shown at F/, the die is held upon a 
heavily ribbed cast-iron angle-block which is in one piece 
with the casting C. The whole thing weighs some four 
or five tons and serves not only to secure the die-holder, 
but also to prevent the table from rising. 


A special head has been 


Goop REASONING EMPLOYED 


At first thought, the natural plan would apparently be 
to mount the die-holder upon the and the 
plunger upon the angle-block. There is a good reason for 
the opposite procedure, however, since any lift that oc- 


cross-rail 


curs during the operation will undoubtedly take place in 
the planer table and not in the cross-rail, which is a rigid 
member. The plunger, on account of its long overhang, 
would be thrown out considerably by a few thousandths 
of an inch rise of the table; whereas the die, having a 
thickness of but 2 to 2% in., Is not perceptibly affected, 


as evidenced hy the fact that the thickness of shell in 





Fig. 12. 
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these cartridge cases does not vary over one-thousandth of 
an inch. 

In determining the suitability for a planer for the last 
two draws, a bulldozer cross-head was clamped upon a 





™\ Galvanized 


Tron l ning 








LUBRICANT TANK-TABLE 


F 1a. 
planer table and the punch was put upon the clapper 
block. After the feasibility of 
strated, a cut was taken off of the table top and one sid 
The die- and pune hy 
a long bar lined up 


x 


the machine was demon 


so that they indicated to */,999 In. 


holder seats were then bored with 


from the table and both holes finished at one setting. 


Tore Boxes AND Luspricant TAaNnK-TABLES 
The cases are transported in tote boxes, as shown in Fig. 
t. Four hundred cases are considered a “lot.” To this. 


10 per cent. is added as an allowance for loss, although 
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it must be said that the average to date has been consider- 
ably less. ‘wo more cases are added to each lot for the 
firing and proof tests, so that the total “lot” number as 
it originally starts through the factory is 142. 

A convenient combination of work table and lubricant 
tank Is shown in Fig. 8. It consists of a wooden table, 
containing a galvanized iron-lined lubricant tank in which 
the shells are stood until the operator is ready for them, 
thus insuring These tables 
are easily portable and are provided with covers which 


a good coating of lubricant. 


prevent dirt from getting into the tanks when not in use. 


ANNEALING BASKETS 


In the process of annealing, which takes place after 
every draw, considerable attention has been given to the 


design and construction of suitable 


Some of these are 


containing baskets. 


shown in Fig. 12: they consist of angle- 


iron frames with heavy wirecloth lin- 
1 a 


6’ 


- h 


having angle- 
The illustration 


sides and 


two 
iron reinforcing bars. 


nme on 





also gives an idea of the type of furnace 
used; these are oil-burning and were 
built at the Angus shops. ‘The heat is 
controlled — by pyrometers, 
and the temperature recorded on Bris- 
tol Annealing is an 
important and critical operation since 





means of 
recording vaves., 
the grain of the metal changes per Fig. 11. 
ceptibly with but slight differences in 

the annealing temperature, and if this 

is not carefully regulated, the percentage of loss is ma- 
terially increased. 

The limits on cartridge-case work are rather close, es- 
pecially at the base end and in the primer holes. Detailed 
dimensions and the high and low limits are shown in 
ig. 11. 


~~ 


Chart for the Design of Shafts 


By Marion J. Ricu, Jr. 


The illustration shows a useful chart for the design of 
zd3 
16 
torsional moment in inch per pound, d = 


It is plotted from the general formula 7’ = ’ 


shafts. 


where 7’ 


and S shearing resistance in 


By using 7 and d* as variables, 


diameter in inches, 
pounds per square inch. 
a straight line may be obtained for each assigned value of 
S. This makes possible the use of a vertical scale of shaft 
diameters expressed in fractions, rather than the odd 
decimal sizes which are unavoidable when 7 and S are 
used as variables and one line is employed to represent 
several shaft diameters. 

Using the same scale for 7’, as abscissa, but with hp. 

63,025 


as ordinates, the equation 7 \ hp. has been 


plotted, obtaming a straight line for each assigned value 
of NV, or r.p.m. 

Since 7' is used as the abscissa for both sets of curves, 
their combined use eliminates 7 and solves directly the 
321,000 hp. 

NS 


. 2ABS 63,025 hp. 
equation = 


16 N 


Kither set may be used to solve the equation which it 


ord‘ 


Contractor’ Initials or 
recognized Trade Mark 
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represents, and in case of combined bending and torsion, 
the solution is obtained as described in case (5). 

The use of the chart is as follows: 
(1). Given the hp., rpm. and allowable unit 
stress. Required the shaft diameter. 

Enter at the left with hp., trace horizontally to r.p.m. 
thence 


(‘ase 


thence vertically to stress diagonal, 
horizontally to shaft diameter at right. To 
mine the proper column of shaft diameters, point off to 
the left enough decimal places in the given figures to re- 
duce them to the magnitudes used on the chart. Then 
places pointed off in r.p.m. minus the places pointed off 


diagonal, 
deter- 


in hp. equals the difference. 
Use the column headed by this difference. 


Example: Given 250 r.p.m., 45 hp., 5000 stress. Fig- 
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DETAILS AND LIMITS OF A FINISHED 18-Le. British CARTRIDGE 


CASE 


ures used on chart, 2.50 r.p.m., 4.5 hp. The places pointed 
off are 2 — 1 1. Use the shaft diameter 244 in. given 
in this column. 

Example: Given 25 r.p.m., 450 hp., 5000 stress. Fig- 
2.5 r.p.m., 4.50 hp. The places 


used chart, 2. 
Use the shaft diameter 


ures on 


pointed off are 1 — 2 = —1 
1014 in. given in this column. 
Example: Given 2500 r.p.m., 4.5 hp., 5000 stress. Fig- 
ures used on chart, 2.500 r.p.m., 4.5 hp. The places 
pointed off are 3 — 0 = 3. Use the shaft diameter % in. 
given in this column. 
(2). 
sponding twisting moment. 

Enter at the left with hp., trace horizontally to r.p.m. 
diagonal, thence vertically to twisting moment at the 
bottom. Determine the difference as in case (1) and 
multiply the chart figures for twisting moment by the 


Case Given hp. and rpm. Required the corre- 


multiplier given over the difference column. 
Example: Given 250 r.p.m., 45 hp. 
chart, 2.50 r.p.m., 4.5 hp. The places pointed off are 
2—1= 1. The multiplier in this column is 10°. Then 
the twisting moment 11.3 & 10° = 11,300 in.-lb. 
Case (3). Given twisting moment and allowable unit 
Required the shaft diameter. 


Figures used on 


stress. 

Enter at bottom with twisting moment, trace vertically 
to stress diagonal, thence horizontally to shaft diameter. 
Find the shaft diameter in the column where multiplier 
is used to make the chart figures for twisting moment 
equal those given in the problem. 

Example: Given 1130 in.-lb. twisting moment, 5000 
Then 11.3 


unit stress, Figure used on chart, 11.3. 


10? = 1130 (figures given). Then the multiplier = 10°, 
and the shaft diameter = 1,', in. 
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Case (4). Given the bending moment, hp., r.p.m. and 
allowable unit stress. 

Determine the simple twisting moment as in case (2) 
Set off the bending 


Required the shaft diameter. 


and set this off on the vertical scale. 














St 
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cally to stress diagonal 8000, thence horizontally to shaft 


diameter 2 in., the multiplier used being 10°, 


By entering the chart at the right and tracing through 
in reverse order, shafts of given diameter may be checked 


























moment on the horizontal scale. With a pair of dividers, up for twisting moment and combination of hp. and 
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Simple Twisting Moment, or Equivalent Twisting Moment 
Bending Moment, when combined with Twisting Lu 
Simple Bending Moment, multiplied by 2 | 16 
CHART FOR THE DESIGN OF SHAFTS 

points, and add to the distance representing bending mo- For the convenience of those who are accustomed to 
ment on the horizontal scale. This will give the equiva- he f ) dan Vj daN ) ) 
lent twisting moment, which may be used as a simple “S'S Me cormulas 5p. pg «Sne Ap. ee 


twisting moment to get the shaft diameter, as was ex- 
plained in case (3). 

Example: Given 250 r.p.m., 45 hp., bending moment 
6000 Ib. and stress 5000 Ib. Simple twisting moment is 
found to be 11,300 Ib., equivalent twisting moment, 18,- 
800 Ib., and the shaft diameter is then 2}} in., the multi- 
plier used being 10°. 

Given the hp. and r.p.m. in a case of bend- 
ing and twisting. Required the factor for the latter. 

Enter at the left with /Ap., trace horizontally to r.p.m, 
diagonal, thence vertically to the center line A, 
horizontally to the required twisting moment at the left. 


Case (5). 


thence 


In this case it would also be possible to set off the twisting 
moment on the vertical scale without first using the hori- 
zontal. 
Case (6). 
able unit stress. 
Multiply the given bending moment by 2 and proceed 
as for simple twisting moment, expiained in case (2). 


Given simple bending moment, and allow- 
Required the shaft diamete r. 


Example: Given bending moment 5000 Ib. and stress 
8000 lb. Enter at bottom with 12 (2 * 6), trace verti- 


have been plotted representing the corresponding stresses, 
1280 |b. and 3210 Ib. 

The above rules, while apparently long when written 
out, are readily understood after a little use of the chart, 
and computations may easily be performed by them. 


The Influence of the High 
Finish of Jigs 
Warren E. 


The proper amount of finish to be given jigs and fixtures 
A 


clear statement of the facts involved in the case may be 


By SEWARD 


seems to be a point open to discussion by the shopman. 


enlightening to some people who have found this a per- 
plexing problem. 


two 


he divided into 


classes—rapid-production jigs and extreme-accuracy Jigs. 


Jigs and fixtures may roughly 


In the extreme-accuracy jig it is necessary that the work- 
man not only use great care in the construction of the jig, 
but that the operator use extreme care in his manipulation 
of the tool to prevent any unnecessary wear or damage 
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to the jig which might take place through unnecessary 
haste in the manner of production. 

A rapid-production jig is designed solely for turning 
out at great speed parts of comparative interchangeabil- 
ity. In this type of jig extreme accuracy is neither re- 
quired in the building of the tool nor in its manipulation, 
and it is here that the psychological effect of finish be- 
Take, for 
instance, the time when we bought our first pair of mi- 


comes more apparent than in any other case. 
crometers. ‘To caliper a piece of work was then an elab- 
orate operation which entailed the unwinding of several 
vards of cotton flannel from the micrometer; adjusting 
it to the piece to be measured: and then rewinding the 
sundry layers of flannel around the instrument when it 
was laid away. As time went on we became more familiar 
with the instrument and our speed increased. This 
brings out clearly the psychological effect of finish on 
speed, whereby our extreme care in the use of the instru- 
ment to prevent damage necessarily detracted from the 
rapidity of production. 

It is likewise so in the case of a highly finished jig or 
fixture. A workman has an innate respect for a nicely 
finished tool and will use all possible means to avoid dam- 
aging or mutilating it. This means that a great amount 
of time is necessarily lost, which might be applied to 
rapid production. Therefore, it would seem apparent that 
in designing a jig for rapid produc tion the finish should 
be neglected. Rigidity of construction should be fore- 
most. Hardened bushings should be provided deeply 
countersunk to facilitate quick entrance of the drill or 
reamer, and hardened plates, if necessary, be put on im- 
mediately surrounding the bushing to prevent a slipping 
drill from mutilating the body of the jig. A construction 
of this kind makes it apparent to the operator that any 








MACHINIST Vol. 42, No. 20 





workman that great importance is attached to the par- 
ticular operation which he is to accomplish, and he goes 
about the machining of the part without undue haste. 
Ile is more likely to use the proper speed and feed on 
his reamer to produce a smooth hole and will probably 
give more attention to the proper adjustment of his work 
in the fixture. 

Also, a jig designed to accomplish extreme accuracy 
is more or less of an expensive tool. Any undue wear or 
multilation of the tool so much shortens the life of the 
fixture that the cost of repairs or replacements offsets the 
time lost by the workman through exercising proper care 
while using the fixture. In some cases where a machine 
is being developed and necessary changes may have to be 
made in its construction, it is not a good policy to ex- 
pend time or money in developing jigs or fixtures for 
the machine. However, in case of standard products, such 
as automatic watch machinery and a multitude of other 
established articles requiring extreme accuracy, a highly 
finished jig will be a well-paying investment. 


oy 


Forming Shift-Hey Ends 


Four different shift-keys are used on each adding ma- 
chine made by the Duco Adding Machine Co., St. Louis, 
Mo. These are blanked out of sheet steel in ordinary 
blanking dies. One of the blanks, just as it comes from 
the press, is shown at A, Fig. 1. 

The “head” B is first bent at right-angles to the body, 
and the piece is then placed in the die shown. This is 
done by slipping the body of the piece down between the 
two parts of the channel C with the head over the formed 
hollow J). The first movement of the lever £ is to slide 
the block F across the open part of the channel, closing 






































Fig. 1.) Suier-Key iormina Die 


injury due to haste will not mean that he will receive 
a call-down from his forersan or superintendent, gives 
him free access to his own initiative and develops a speed 
that is not probable with a highly finished tool. 

In case of work requiring extreme accuracy, it is in- 
finitely better to produce a highly finished tool for the use 
of the operator. In no case can extreme accuracy be ac- 
complished without due care in the machining of parts. 
A highly finished jig makes it at once apparent to the 








Mig. 2. Work in PLace ReAapy For ForMInG 


all around the body of the blank. Further movement 
operates an eccentric and forces the two parts of the chan- 
nel together onto the edges of the body. The lever G 
is next pushed back, forcing the block F tightly against 
the work, the parts being then in the position shown in 
Fig. 2. The punch H is now brought down, forming a 
hollowed key with a sharp-angled bend from the body. 

After being formed in this way, the keys are stamped 
with a punch like the one shown at J. 
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Repair and Care of Small-Shop 
Equipment 


By Joun H. 


VAN 





SYNOPSIS 
ch ine tools and small-tool equipine nt are hepl he Ips 
to determine the 


It is sometimes said that small sho IS Can 
/ 


The state of repair in which ma- 


money-making capacity of the 
shop. 
not afford lo he loo parti ular in this re spect, hut 
asa matter of fact. it costs less to keep machinery 
in first-class condition than to maintain tt on the 
edge of general breakdown. Shop tools must be 
re garded as lhe equivale nt of ae fual cash and kept 
This article 


some light on accomplishing this result in’ the 


in condition to earn interest. throws 


small shop. 





“All-around mechanics are getting scarcer than hen’s 
teeth,” remarked the small-shop owner as he chewed the 
stem of a “Only last 
1 had a fellow from the arsenal who was supposed to be 
long 


well-stained corncob pipe. week 


a crackerjack and gave him a tryout. It wasn’t 


after he got his job chucked in the lathe before he came 
running over to me and asked for a left-hand side tool. 
When I told him to go over to the fire and forge one up 


for himself, he pulled off his overalls and quit. I 
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A CABINET For FINE Toots THAT KCONOMIZES 


SPACI 


Fig. 1. 


tell you we don’t get the big all-around men we used to 


get !” 
The fact of the matter is, the machinist’s trade has 


grown too big for any one man no matter how big he may 


be. In the old days, an all-round machinist was a cat 
penter, pattern maker, tinsmith and blacksmith as well; 
sometimes adding to these main lines the accomplish- 
ments of draftsman, foundrymen, millwright and engi 
neer. Nowadays, life is too short to acquire all of these 
accomplishments and have any time left in which to use 
them. 
ness of looking for “all-round” men, and he must arrange 


The small-shop owner must recognize the useless- 
working facilities and tools with this in view, if he is 
going to stay in the game. 


Tue Extra Cost or Kererinc Toots 1x Poor Con- 
DITION 


The repair condition of machine tools has improved 
with the gradual fading away of the “all-round” man. 
Not because he was not able to make a proper job of 
anything that he tackled, if you gave him time enough, 


DEVENTER 


but exercising his varied accomplishments left him no 
time to spare. Again, it took more skill to successfully 
manipulate a machine that was on the verge of a break 
and this the 
of skill as that which makes an 
arettes in close proximity to the gas 
thousand feet the earth. 

When a 


preces, if Is 


down, mac same artistic appeal to his 


aviator smoke cig 


SeCTISe 


tank when several 


above 


tool Is on thr verge of roing to 


Thane hine 


about as good a money-earner’ as aiorace 


horse with a wooden leg. You cannot make money out of 


either of them no matter how much coaxing or doping is 


done. Yet. the same man who allows his machinery to 
vo without care until it has suffered very much in earn 
ing power is often the one who, when buying a new 
tool, will insist upon its being 101 per cent. perfect. 
It doesw’t hurt this kind of a man to run a bill, but it 


hurts him to pay it. He says to himself, “The blamed 














Fig. ? Iv Costs 4 Lor More Tro Loox ror SHop Bouts 
rHAN TO Make AND Use a Rack Like THts 
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Fig. 3. Do Nor Ler Tarps Lik Arounp Wuen It Is as 


Kkasy ro Pur Them In A Wooven Brock 
thing is paid for now, and from now on has got to earn 
money instead of costing it. 

You must keep on putting money into an enterprise 


or a machine tool, for that matter, if you expect either 


of them to keep on earning. ‘The main thing Is to make 


the smallest expenditure for the greatest return. Ap- 
plied to machine tools, this means the smallest expendi- 


ture that will first-class condition, for 


only in that condition can they be expected to make their 


keep them in 


maximum return, 

In the big shops which are uptodate, this is cared 
having a regular time for inspection or over- 
Spec ial men are kept for this 


for hy 
hauling of machine tools. 
purpose, and if the shop is large enough, these are di- 
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vided up so that 
ferent machines, 
familiar. 

This, 
The latter, 


with which he will become perfectly 


of course, 


however, may gain the 
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Prive Gaces Map 
STucK ON WOODEN 


Kia. 4. 
CAN BE 


purpose of overhauling, or inspection, is sim- 
ply to anticipate make repairs before 
their need becomes evident through a stoppage. This 
same object is accomplished in the small shop by the 
trouble being 


means. The 
breakdowns and 


insisting on 
promptly reported and not allowed to 
run without being remedied. He can 
bank upon it that trouble will have 
to be fixed at time, and the 
longer it runs, the more fixing it will 
It is a good deal easier to take 
slide or to adjust a 
friction than it is to 
teeth in a gear 
failure to 


owner 


some 


take. 
the burrs off a 
gib to remove 
put back four or five 
that stripped because of a 





do sO, 
How THE CONDITION OF SMALL 
Fia.5. TapD loots AFFECTS THE EARNINGS 
“14.5. Tap Dritus 
wp TAPS IN If the owner of the shop himself is 
ONE SET working on a job, he is quite likely 


to see to it that the tools he uses are 
sharp and with proper cutting and clearance angles. In 
fact, he will take a few moments to make sure that the 
tool is right before starting the job, in order to 


Some of the men that work for him 


save 


time in the end. 














are more easy-going on this point, and long as the 
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Fig. 6. Mintuina Currers, Gear Currers, Erc., on 


WoopreNn PrGs 


boss does not object, are perfectly willing to turn the 
outside of a r roll with a toothpick. Time doesn’t 
mean much to some fellows except when multiplied out 
into a week’s pay envelope, 


suva 


MAC 


each one will specialize on a few dif- 


is out of question in the small shop. 
same end by simpler 
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I do not intend to advocate a central tool-grinding 
department for a shop with less than 20 men employed, 
but I do claim that it will pay the owner himself to look 
over the small-tool equipment regularly and to satisfy 
himself that he is not losing money on account of its 
condition. And in view of the exceedingly wide range of 
ideas on the subject of tool grinding, it will pay him 
to keep a few template gages for clearance angles at 
the grinding wheels. These are to be used by the dif- 
ferent machine hands in grinding rakes and clearances 


on tools. 


MaAcHINE-TooL REcorDs 


A complete record of each machine tool should be 
kept, as suggested in the article entitled “Interest and 
Depreciation in the Small Shop, 
necessary to have a record of this kind, 
reason than in case of a fire. 


” page 181. It is quite 
if for no other 
Small tools need not be 











Fig. 7 Kitting Two Birps with ONE Dritt BLock 











Wren You Srenp $50 ror A Jig, SPEND 50c. on 
Its INSURANCE 


Fia. 8. 


recorded individually in most small shops. Those made 
from tool-steel bars, lathe tools and the like, should be 
plainly marked or stamped with the shop initial as a 
means of identification and to prevent their taking wings. 
The cost of small tools is recorded in the purchase ledger, 
as described in an article entitled “Keeping Track of 
Manufacturing Expense in the Small Shop,” page 313. 
Aside from these records, further elaboration will not 
pay in most small shops having 20 men or less. 
GoLp Coins AND GREENBACKS Lying AROUND 

Almost everyone has a very definite idea of the value 
of a five-dollar gold piece or greenback owing to his 
practical experience of the difficulty of getting hold of 
them. After greenbacks or gold pieces are con- 
verted into jigs and tools, the idea of value becomes 
more confused. The thirsty mechanic on a hot summer 
day will associate the idea of a dollar with its ability to 
buy 20 tall, frothy glasses of thirst-quenching beverage, 


one of 
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whereas he will often regard a jig or tool that may 
have cost $10 as simply a chunk of iron or steel, to be 
thrown under a bench or otherwise carelessly disposed 
of when he is through using it. 

The small-shop owner must cultivate the art of seeing 
the gold underneath the cast iron and the steel, and 
must appreciate the need of caring for the jigs and small 
tools. Thus, when he spends $50 for a jig, he at least 
should spend 50c. on its insurance by making a box to 
protect it. A bit of wood used as a buffer will keep the 
edge on a reamer blade much more cheaply and easily 
than this edge can be put back with a grinder. 


THE VISIBLE AND THE INVISIBLE METHODS 


There are two distinct ideas of tool storage, combina- 
tions of which may be seen in any shop that makes a 
pretense at orderly care of its tools. What I call the 
visible system is that in which all of the small tools 
are kept in sight, in open racks or strung up upon pins 
and pegs upon wall boards and wall spaces. The in 
visible system of tool storage is that in which the tools 
are kept in drawers or cabinets and are thus out of 
sight. 

In most toolrooms you will find a combination of 
these plans, but with evidence of more partiality to 
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Fie. 9. AN OUNCE OF PREVENTION APPLIED TO MILLING 
CUTTERS 


one or the other. The visible system is the cheaper 
to install, but the less economical in floor space, For 
the small shop that wishes to make the most out of 
each square foot of floor space, the rack and drawer con- 
struction shown in Fig. 2 will be found advantageous. 
This is not an attempt at a closed cabinet, but simply an 
open rack with wooden drawers taking the place of 
shelves. It will be found cheaper than a cabinet and 
more effective and usable than a plain shelf rack. It 
may easily be converted into a cabinet by the addition 
of shding doors, or it may be locked simply by dropping 
an iron rod across each stack and fastening it there 
with a padlock. 

It costs a lot to dodge around looking for bolts and 
nuts for shop use. If an accurate balance sheet could 
be drawn up, it would show a good many hours wasted 
that way in the course of a year. A bolt rack such as 
shown in Fig. 2 will pay for itself very quickly in most 
small shops. It is only a little thing, but it belongs to 
that family of little things that cut the payroll when 
enough of them come to live in a shop. 


CruELTY TO CUTTERS 


A man must knock around a bit to keep sharp, but 
it is just the other way about with a cutting tool. They 
get dull fast enough 


doing their work, and it is an 
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unfair handicap to let them rub and bump against each 
other. Why should taps and drills, for example, be al 
lowed to come in contact, when it is so eas) to make 
wooden blocks for them, as illustrated in Figs. 3 and 7 * 
Watch the boy next time he puts a drill in the rack and 
see if he doesn’t throw it in against the others cutting 
edge first. The drill block kills two birds with one stone, 
for in addition to stopping this abuse, it prevents the 
boy who is breaking ly-in. drills on oil holes from get 
ting away with it without the boss knowing. The reserve 
supply of drills being kept under lock and key makes it 
possible to let the men help themselves from the drill 
block without loosing track of them, 

The small specialty shop can make use of the big 
manufacturing-plant’s scheme of keeping tools in sets. 
Tap drills and taps; drills, machine and finishing reamers 
and the like, which are used together, should logically 
be kept together. This scheme saves time. It is illus 
trated in Fig. 5. 


Tue USEFULNESS OF WooDEN PEGS 


You have had some illustration of the usefulness of 
wooden blocks with holes in them. The wooden peg runs 
them a close race in the matter of tool-storage utility. 
Plug gages, if made with holes in the center, can be 
stuck on pegs, as shown in Fig. 4. Ring gages are cared 
for in the same way with pegs or plugs of larger diameter. 


Milling cutters and gear cutters can be stacked upon 
































Fig. 10. Brass-TusBe Prorecrion CASE FoR EXPENSIVI 
Hanp ReaAMER 


them in a way similar to that shown in Fig. 6, although 
the scheme may tempt the apprentice boy to indulge 
In an expensive game of quoits. 

The matter of insuring jigs against damage has al- 
ready been mentioned, but needs to be emphasized. By 
the time an accurate jig has received one or two bumps 
from a truck loaded with 4-in. bars, it begins to get a 
kink in its back and refuses to deliver interchangeable 
work. The wooden box shown in Fig. 8 not only insures 
against these bumps, but provides a place for keeping the 
loose bushings, or even the drills and reamers that are 
used with the jig. 

It is a big problem to learn how properly choose 
equipment, and it is a bigger one to learn how to prop- 
erly use it. But in the shadow of these two big prob- 
lems, the shop owner must not overlook the less impressive 
but equally important problem of caring for equipment. 

# 
Novel Pump Valves 
By P. S. SMITH 

In the spring of 1906, I was employed as machine-shop 
foreman by the Birmingham Pipe & Casting Co., Birm- 
ingham, Ala. The product of this company was soil 
pipe and fittings. 

I had been called quite frequently to the pipe-testing 
department to repair a small Worthington pump used in 
connection with the pipe-testing apparatus. The blower 
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system in the milling room did not always clean the pipes 
as well as was desired, and when these came to the testing 
department they were covered with a very fine dust. In 
testing, this dust was washed off into a reservoir and 
drawn into the pump. We tried several kinds of strainers, 
all of which proved to be no good. The water was so gritty 
that a set of valves (four) would last only about two days. 
We also tried facing the valves with sheet lead and leather, 
both of which were worse than the plain brass valves. It 
was suggested that we use rubber disks; both hard and 
soft were tried, and while the hard ones gave much better 
results than anything we had tried they would in a short 
time warp out of shape and therefore had to be abandoned. 

As a last resort, I tried the following method, which 
proved to be the best of all: The valves were faced with 
soft white-pine disks sawed out on the bandsaw and 
fastened on with copper rivets. These were entirely satis- 
factory. The pump was inspected about eight months 
later, and the disks were found to be of about the consist- 
ency of blotting paper. This soft surface could easily be 
removed with sandpaper. 


¥ 


Making Handlebars with the 
Oxyacetylene Torch 
By T. Tow Ler 
The Standard Welding Co., Cleveland, Ohio, utilizes 
the oxyacetylene torch when making the handlebars for 
Excelsior motorcycles. In Fig. 1 is shown a set of the 
elements used to make one of the handlebars, A being the 
socket, B the end-bars and C' the tie-bar. The end-bars 
are first electrically butt-welded to the socket and then 
bent to the desired shape, as shown in Fig. 2. 
The part is then placed in a fixture and the tie-bar 
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“tacked,” this operation is shown in Fig. 3. The end- 
bars are located in blocks on the ends, as A, and the socket 
is located on pads and held down by the straps B. A 
length of piping is placed between the end-bars at C to 














Fig. 5. A FinisHep HANDLEBAR 

hold them the correct distance apart. The tie-bar D, 
which is made with the ends beveled, is then placed in po- 
sition on the blocks and the ends “tacked” with the torch, 
as shown. 


FINISH-WELDING THE T1E-Bars 

The next operation of finish-welding the tie-bars is 
shown in Fig. 4. The piece is placed on a suitable surface 
and adjusted for height. The welds are then completed 
on both ends, using a welding rod to supply the necessary 
fusing material. The joints obtained are smooth and 
strong, being properly ground, as shown in Fig. 5. The 
handlebars are then polished and plated, after which 
they are ready for assembling on the motorcycle or to be 
placed in stock. 

In addition to the better appearance of handlebars 
when assembled by by the more 
usual method, the process described is more economical 
and represents another example of the rapidly growing 
list of manufacturing applications of the welding process. 


welding instead of 




















Fie. 1. Set oF HANDLEBAR ELEMENTS 











TACKING IN THE Tre-Bar 








Fig. 2. Tike Enp-Bars WELDED IN Position 





FINISH-WELDING THE Tre-BaR 
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Special Tools for Making Swinging 
Frames on Shoe Machines 


EDITORIAL CORRESPONDENCE 





SYNOPSIS—When machining the frames, the 
first operations are milling two of the sides, after 
which the part is drilled. In the subse quent opera- 
tions, the drilled holes are utilized to locate the 
casting. A large type of jig in which a variety of 
operations are performed is shown. I[igh-grade 
features, such (as cup-washers when clamping un- 
even or rough surfaces and quick methods of fast- 
ening and locating parts, are used in these tools. 





The tools and operations employed when making the 


swinging frame, Fig. 1, for shoe machines by the United 
Shoe Machinery Co., Beverly, Mass., are here described. 
The sequence of operations on this part is as follows: 
Vertical-mill A, allowing for finish at A,; vertical-mill 





The first milling operation is performed in the fixture 
shown in Figs. 2 and 2-A. The rough casting is placed 
on three pins, as A, with the ear B located by a V-block. 
The plate C’, which is made with a notch to locate the 
side of the casting, is then slid into position and fastened 
with the square-headed screw shown. The strap D is 
fastened on the casting to hold it securely, and five screws, 
as 2, are tightened to hold it against machining stresses 

The fixture is located by tongues and held on the ma 
chine table with bolts in the usual manner. For this 
operation a I-in. end mill is used, being driven by the 


machine in the usual manner. 
SECOND MILLING OPERATION 


When performing the second mulling operation, the 
fixture shown in Figs. 3 and 3-A is used. The casting 




















Fie. 2. First MILtuing OPERATION 


Fig. 5.) SECOND MILLING OPERATION 


























Fic. 4. Dritt Jia ror FRAMES 


B and (;; rough and finish vertical-mill A,; drill and 
ream; counterbore the two holes 7’; counterbore to sur- 
face two holes at L; vertical-mill (,, and the adjacent 
dovetails F, and two other surfaces, one dovetailed, which 
are on the back of the casting in the position shown; mill 
G,, H, and J,; mill K,, L, and M,; plane N,; mill a 
small depression on the back side with 154-in. convex cut- 
ter; mill clearance at Q,, using the second milling fix- 


ture; burr; file; inspect, and paint. 


Fig. 5. Tutrp MILting Operation 


is located on two pins on its base, Two knurled screws, 
one at A and another which comes against the inside 
of the part at B, are then tightened on the casting. 
Screws are also tightened at the rear to force the part 
against the locating steel strips at ( and D on the inside 
of the fixture. The knurled screw / assists in holding 
the part against machining stresses, The fixture is lo- 
cated and held in the usual manner. For the machining 
operations a l-in. end mill is used, two cuts being taken on 
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the surfaces F and G, which are shown in Fig. 1 at B and 
C. The rear of the surface 17 (A, in Fig. 1) 
rough and finish vertical-milled in this fixture. 


Is also 


DrILLING THE FRAMES 
The jig used for drilling the frames is shown in Figs. 
tand 4-A. The casting is placed on steel locating strips 


and forced back against adjustable stops with screws, as 
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Slip bushings for the various holes are provided where 
it is necessary, and all operations are completed before 
the casting is removed from the fixture, thus obviating 
subsequent operations. 

The fixture used for the third milling operation is 
shown in Figs. 5 and 5-A. The casting is placed on two 
steel pads, one on each side, as at A, and is located on a %- 
in. pin at 4, which fits inte a hole drilled in the preced- 








































Fig. 6. Fourru Minuine Fixture 
A. The cover B is fastened down with two thumb-screws. 
then tightened on the 


piece to hold it securely in the jig. 


Three square-headed screws ( are 


The following holes, as designated in Fig. 1, are then 


machined: One “'/,,-in. drilled and counterbored at D); 
one **/,,-in. drilled and one 3<-in. reamed at BE; two */,, 
in. drilled and one ®-in. reamed at F; three No. 5 


drilled at G and tapped with a ! y-In., No, 24 thread ; 
No. 17 drilled and countersunk at // and tapped with a 
No. 12x24 two No. 15 drilled ig 
reamed at A ; in. drilled at L; one }8-in. drilled 
and one 5g-in. reamed at J; one 5g-in,. spot-drilled and 


one 


thread : and one in. 


two as 64 


one 43-in. drilled at .V, the latter berny reamed to ye in. 








ria. t. Frern Miniina Operation 
The side of the casting at C is force 
against a locating pin by a screw at the rear. The three 
straps D are then tightened on the casting to hold it 
The fixture is located and held on the machine 
table in the usual manner. 

When machining the surface £, the set-piece F is used 
2,%-in. end mill performs the opera- 


ing operation. 
securely. 


in the post G, and a a 
tion. When machining the surface //, the set-piece J is 
placed in the post, and a 2,%;-in. end mill is used. When 
forming the dovetail end of this surface, the set-piece A 
is used, and the machining is performed with a 5¢-in. 
end mill. <A with a %-in. 
end mill at 1, using the set-piece M in the post for set- 


surface is also machined 




















Sixtit Mrunina FIxrure 

one 14-in. drilled at V.; one '/,,-in. drilled at P and 
reamed at A, t/..-in. drilled at L; one 48-in. drilled 
12 thread; vain. drilled at PR; one '/,,-in. drilled 
and one +;-in. reamed at 8; two ''/,,-in. drilled at 7’; one 
No, 29 spot-drilled and one No. 30 drilled at U’, the latter 
Then pilot-ream D) and R, 
the 


two 


being reamed to 0.137 in. 


counterbore the two holes at 7’ and counterbore to 


surface at L. 





Fia. 10. 


Dritt Jia ror Frames 


ting the cutter. A 14-in. notch is machined at NV, using 
a 14-in. end mill, with }3- and \%4-in. set-blocks for plac- 
ing the cutters in the correct position. 

When performing the fourth milling operation, the 
fixture shown in Figs. 6 and 6-A is used. The casting is 
located on a steel strip A and by the bar B, which fit into 
The strap C is also fastened 
on the casting to hold it securely. 


holes previously machined. 
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The following operations are performed: Using a 1- 
in. end mill, the surface ( (Fig. 1, G,) is machined. 
Two 334-in. cutters are ganged and the sides of the boss 
D (Fig. 1, //7,) are machined. A bar is placed in the 
bushing # and, using a counterbore, the inside edge of 
a boss of the casting (Fig. 1, J,) is machined. 


THe Firru MILtLInc OPERATION 


When performing the fifth milling operation, the fixture 
shown in Figs. 7 and 7-A is used. The casting is placed 
on the steel plate A and is located by the fixed pin B 
and a sliding pin C. The screw D is tightened against the 
edge of the casting and the strap F is fastened to hold it 
securely. The fixture is located by tongues and held in 
the usual manner. 

The following surfaces are milled: 


F (Fig. 1, A,), 


MACHINIST 


Vol. 42, No. 20 


A Compensating Stripper 
By E. V. ALLEN 

The stripper shown in the accompanying illustrations 
automatically adjusts itself to surface variations of stock 
within a considerable range, It holds the stock firmly 
until the punch is well clear and then rises high enough 
not to interfere with handling of the work. 

As shown in Fig. 1, the ram is rising and the punch is 
high enough to be free of the stock, if there were any in 
place. The stripper A is made like a yoke and is hung 
between two vertical bars B and C. These bars work in 
channels cut in the edges of the ram and connect at E 
and # with a yoke D. This yoke is connected to the 
weighted lever @ by the link H. As set, the stripper is 
stationary and in contact with the surface of the stock, 





@G (Fig. 1, L,), (Fig. 1, ,), J 
(Fig. 1, .V,). The various cutters 
are set by height blocks. 

The next milling operation is per- 
formed in the fixture shown in Figs. 
8 and 8-A. 
steel blocks A, which are mathined at 
the correct angle to suit the milling op- 


The casting rests on the 


eration. ‘The piece is located by a %- 
in. pin which fits into a hole at B pre- 
viously machined. The two straps C 
are tightened on the casting to hold 
it securely in the fixture, which is lo- 
cated in the usual manner. A surface 
at D (Fig. 1, P,) is then machined 


with a 1%4-in. convex cutter. 
DRILLING THE FRAME 


The jig used for drilling the frame is 
shown in Figs. 10 and 10-A. The 


rough casting is located by adjustable 





stops, against which it is forced by 
ScTeWs., The cover A is placed over 
the casting and fastened by five thumb- 
screws. The casting is held down in 
the jig with straps, as shown, and the cover is located on 


Fic. 1. 


the jig by means of dowel pins, as B, 
The following holes, indicated by reference letters in 
The hole A drilled 5g in., bored 


in. and reamed 15 in.; the hole B drilled 33 in. and 


r, 9. are machined: 


Fig 
1%, 
reamed 34 in., using an auxiliary jig, the tools being fit- 
ted with extensions; using bar, bore and ream the holes C 
to 134 in., and drill $§-in. holes at ). Using extension, 
drill hole # 5¢-in., bore 134 in. and ream 11% in. using 
auxiliary jig drill. With %$-in. extension, drill hole G, 
and afterward ream to 7 in.; bore and ream hole // 
to 3.500 in.; rough and finish counterbore boss ./, drill 
and tap four 4%4-14 threads holes in boss J; rough and 
finish counterbore the four bosses L, NV, P, Q and a fifth 
one opposite J, using special bars and cutters; drill and 
tap four holes on the boss opposite to J; rough and finish 
counterbore S, W, and the three surfaces opposite C, C 
and P with special bars and cutters. These operations are 
completed before taking casting from jig. 
& 

The production of all grades of steel in Austria-Hungary 
for 1914, according to “Stahl und Eisen,” was 2,190,759 metric 
tons, against 2,682,619 tons in 1913, a decrease of 18.3 per 
cent. The production was about equally distributed between 
Austria and Hungary 
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PosITION OF PARTS ON 
UpstTROKE 


Fia. 2. 


and it remains so until the ram rises far enough for the 
stop J to hit the arm on the latch J, allowing the weighted 
lever to pull it up. 

The action that occurs when the stop 7 releases the 
latch is shown in Fig. 2. As soon as the latch is released, 
the weight causes the lever @, carrying the yoke, bars 
and stripper, to rise until its end strikes the spring- 
hacked stop A in the loop LZ. In descending, this stop 
pushes the lever downward toward the stock until the 
latch catehes again, which does not occur until the punch 
pierces tlie stock. "Thus, if the hole punched is not at 
right-angles to the surface of the stock, the stripper does 
not tend to wedge and break the punch. 

This device is in use in the shops of B. F. Avery & Sons, 
Louisville, Ky. 

28 


The aggregate value of the exports from the United States 
to all American countries in the fiscal year 1914 was $653,000,- 
000, $528,500,000 going to North American and $124,500,000 to 
South American countries. Canada buys more goods from us 
than all other countries of the New World combined, the list 
including nearly all lines of manufactures, from abrasives to 
zine, and totaling $345,000,000. Cuba, our second largest 
American market, bought $69,000,000 worth of our products; 
Argentina, third in rank, $45,000,000; Mexico, $39,000,000; 
Brazil, $30,000,000; Panama, $23,000,000, and Chile, $17,000,006, 
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Painting and Varnishing Machine 
Parts 


: . 
By E. H. Fisn 





SYNOPSIS 


and wooden parts of machines with paints and var- 


Essentials in finishing both metal 


nishes. The application of fillers, paints, varnishes, 
baked enamels, lacquers and bronzes is taken up 
from the pre paration of the surface to receive the 
finish lo the final drying of the last coat. Th ix 1s 
the second of three articles on the use of paints in 


th e mach ine shop. 





Machine tools have their fashions, not quite so radical 
as those that prevail in millinery, but fashions just the 
same.’ Not very many years ago two coats of a dead steel 


colored paint were sufficient for any machine tool. The 


largest cavities in castings were filled with putty—lead 
and-oil putty then—or else lead or babbitt was hammered 
in. Often the bad casting was returned to the foundry. 
Now a foundry that furnishes castings that will clean up 
on the finish-surface is doing well, and the painter must 
do the rest. Whether it is cheaper to make a surface in 
the foundry or in the paint shop is nota part of this par 
ticular discussion, though it is an open question. 

The first essential to a good job of painting Is a clean 
surface to work on. Neither paint nor filler should be 
applied over scale or any considerable amount of rust. 
The practi eof pric kling castings to remove scale is a good 
one from the painter's point of view, provided the cast 
ings are thoroughly washed and allowed to stand long 
enough fer any acid not washed out to expend its strength 
in rusting the iron. The iron rust should then be re 
moved. It is not necessary that it should be entirely 
removed, but it must be seratched through pretty thor- 
oughly to give the paint and filler something to get hold 
of. Large castings which are faced in the foundry usu 
ally peel in such a way that they need little more than a 
good brushing with a stiff wire brush to get through the 
thin bluish oxide on them. 

Nothing is more displeasing than the peeling in flakes of 
a machine tool which shows evidence of great care in 
painting and has a nice glossy finish. This peeling may 
not take place for a year or two, but it is always blamed 
on the paint man. A little thought will show, however, 
that if it were the fault of the paint, it would peel alike, 
or nearly so, all over, If it peels in spots it Is a pretty 
clear indication that the trouble was with the cleanliness 
of the spots before the paint was applied, or else that the 
pickling acid was not allowed to expend its strength, but 
continued eating away the iron under the paint until the 
latter fell off. 

Castings should be cleaned and immediately painted 
with at least one coat, for if they become greasy, the paint 
will not stick. Grease is just as bad as scale. If paint 
ing is not done until the machining operations are over, 
the casting should be dipped in hot soda or, if too large 
It is heaper generally to paint 


to dip, scrubbed with it. 
It is also desirable to fill the 


as the castings are cleaned. 


castings immediately, as there is less danger of having 
ty hurry matters too much. The filler should be thinned 
with turpentine and puttied into the holes in enough thin 


coats to make a layer that will allow of sandpapering 
down until a smooth surface is obtained. 


FILLER AND Irs APPLICATION 


Machinery filler and paint are made of a silicate in th 
form of a pigment ground in oil with the mixture of som 
graphite to color it and a drier to make it harden qui kly 
The whole is thinned with turpentine. The silicate should 
be hard. The hardest silicate is feldspar, though it is 
doubtful if much feldspar gets into machinery paint. Most 
earths are silicates, even to the ¢ lay from which common 
brick was made, and there is no special reason not to 
believe that any clean earth—an earth without organi 
vround fine enough will make an ac 


matter in it—when 
ceptable filler. 
contains more silicate and is a coarser grade. The color 


Filler is cheaper than paint because if 


ing matter may be graphite, but probably is sea coal or on 
dinary coal dust. Lampblack is too expensive to be sus 
pected of being present. All of these are of the same 
chemical makeup, that is, they are carbon. The silicate 
and the coloring matter are ground in oil, presumably 
linseed oil, though here as everywhere else the profit of 
the paint maker comes in his ability to substitute other 
oils for linseed and produce satisfactory results, 

Machinery paint is satisfactory if it will stay on and il 
the body coats are hard enough to carry a finishing coat 
that is able to resist chipping when it is accidentally hit 
with tools or other castings. Machinery is seldom placed 
where it is exposed to the weather or to acid fumes, there 
fore some of the qualities of clear linseed oil are not 
needed. Advantage is taken of this in using mixtures o| 
fish oil, rosin oil or mineral oil. The latter in any quan 
tity can be detected by the odor. It rat be said, however, 
that the most cheaply made machinery paints and fillers, i 
carefully applied over clean surfaces, give satisfaction, 
The finishing coat, however, needs better material. The 
filler and the under coats should be made of clear linseed 
oil if any considerable thickness is to be applied, which is 
again a matter of compromise with the foundry. 

Filler as applied to a casting may be compared to lino 
leum, which is the same thing only with ground cork in 
the place of the silicate to make it elastic In making 
linoleum the linseed oil is. pread in very thin films and 
allowed to dry into a sheet which is then covered with 
another thin layer and so on until the necessary amount 
is obtained. From this it would be easy to guess that a 
coating of filler of almost any thickness could be success 
Fully applied, if care were taken in the selection of ma 
terials and their application. However, it ought not to In 
necessary to use any considerable thickness of filler on 
any part of a machine. 

The final coat is made of this same paint, but with a 
mixture of varnish. This forms a sort of enamel, the 
clossiness of which can be regulated by the amount of vai 


nish with which it is mixed. 
FALSE ECONOMIES IN PAINTING 


While there is little danger that any filler and paint 


that will produce a good-looking coat at once will change 
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as time goes on, it should also be borne in mind that the 
cost of the material with which to paint a thousand-dol- 
lar machine seldom exceeds $2 or $3, so that the use of 
the best materials cannot add more than that to the 
cost. The saving in worry and possible injury to the repu- 
tation of the manufacturer is worth that much money on 
the basis of insurance alone. Again, the better the mate- 
rials used, the more certain is their action. It may easily 
cost as much to put an extra coat of paint on a machine, 
if the first attempt does not produce a good-looking job, 
as the entire cost of the materials used. 

The outfit needed by the painter is very simple. For 
applying the paint, he needs an oval chiseled brush made 
of Chinese bristles, and for applying the paste filler, a 
small putty knife for filling holes, and a wide one, four 
or five inches wide according to his preference, for apply- 
ing it over rough surfaces. He will also need a board 
for use as a painter’s palette, on which to spread a little 
of the filler at a time and mix it to the consistency at 
which he finds it to work best, and, lastly, flat fitch 
brushes with which to apply the gloss or enamel paint. 

Here is another source of expense due to too much sav- 
ing in hiring painters. Few shops hire painters at all. 
They employ laborers, who simply slop on paint without 
even reading instructions. These men have no judgment, 
while the paint has been prepared on the basis of its being 
used by men with judgment. They do not know enough 
to insist on getting or to appreciate a good brush. If 
they ask the purchasing agent for brushes, they simply ask 
for brushes—and that is what they get. If they were 
given better ones, they would as likely as not use the paint 
brush for varnish and vice versa. 

Thus, the essentials for good paint finish on machines 
are: Smooth, clean castings; linseed-oil filler applied in 
thin coats and well dried between coats; smooth sand- 
papering or rubbing with pumice; final coat flowed on 
with a soft brush and dried without dust. 

This last provision is not always attainable in the shop. 
Makers of small machines which can be sent to the paint 
shop for finishing after assembling are much envied by the 
man who has to have his work done in the open shop. 
The paint makers meet this condition by putting large 
quantities of drier in their finishing paints so that they 
will dry dustproof in an hour. 





PAINT FOR THE INSIDE OF CASTINGS 


It is often desirable to paint the inside of castings to 
avoid rust and keep scale from dropping into parts of 
the machine. These parts are not readily reached and 
the process of painting may consist in pouring paint in 
and out again or in swabbing with a brush tied on the 
end of a stick. For this purpose red lead is probably 
the best as well as the cheapest paint. Red lead is made 
by heating metallic lead in a current of air. It oxidizes 
and becomes what is known as “massicot.”.. When this is 
heated, it melts and is known as “litharge.’” When the 
litharge is in turn heated to 300 deg. F., it takes up more 
oxygen and is gradually converted into red lead. 

Red lead mixed with linseed oil forms a paint which 
dries quickly, which would be expected since red lead is 
a form of drier in itself. More than that, it dries by a 
chemical change regardless of the presence of air, so it 
must be used soon after mixing. Red-lead paints in paste 
form are made by allowing red lead and oil to dry and 
then grinding it like a pigment. This form of red-lead 
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paint, however, is not so valuable for the purpose under 
consideration as the fresh red lead mixed with oil on the 
job. The latter has great clinging properties and will 
stick; it will not dissolve in oil again, nor is it softened 
by machinery or other oils. If the color of this paint is 
objectionable, it can be colored with lampblack, which if 
anything adds to its durability. 


BAKING ENAMELS 


In some places where paint must resist oil, the ordi- 
nary paints even though mixed with oil to form enamels 
do not dry hard enough cold. In other places, like bi- 
cycles, some parts of automobiles and parts of printing 
presses, it is necessary to use what is known as “baking 
enamels.” These baking enamels are also varnish paints, 
but they are made up with little or no drier, depending 
on the heat of the oven for their hardening. These should 
be linseed-oil varnishes in which a pigment has been 
ground. The pigment should be a mineral which is not 
affected by the heat, but this is true of most mineral pig- 
ments. This enameling process is used more often for 
small parts that can be dipped than for larger pieces, not 
because it is undesirable for the larger parts, but be- 
cause of the size and cost of the necessary equipment. 
The enamel itself will be treated more fully under the head 
of varnishes, as it is essentially a varnish. 

In general, it is desirable to dip small machine parts 
instead of brushing on the paint because of the saving 
in labor. The essentials for a dipping paint are that it 
shall be free flowing and that the shape of the piece shall 
not obstruct the flow; otherwise, there will be places 
where the coating will form pools or drops that are very 
objectionable. An expert painter will go over such places 
with a brush as he dips the work, without taking nearly 
so long a time as necessary to brush over the whole of 
the piece. 


LACQUERS 


The term lacquer calls to mind the Chinese or the Jap- 
anese process involving some 30 or 40 steps. These are 
not suited to shop methods and are only applicable in 
places where the value of labor is negligible. Those most 
used now are classed as pyroxylin varnishes, the base of 
which is gun-cotton. This gun-cotton dissolved in ethyl 
alcohol and ether is the liquid court plaster which is also 
an important thing to have around a shop. It is also 
the material from which photographic and moving-picture 
films are made. It is not exactly an explosive when treated 
in this way, neither is it fireproof—a small photographic 
film thrown in the fire flashes up and burns almost in- 
stantly. 

Various solvents for pyroxylin have been tried, the es- 
sentials being that the solution should be complete and 
that the lacquer should dry without crystallizing to a 
dull surface. The most used today is amyl acetate, known 
in the shop as “banana liquid” because its pungent odor 
is so much like that of over-ripe bananas. This liquid 
is made by distilling acetic acid in fusel oil in the pres- 
ence of sulphuric acid. This material flows freely, evap- 
orates fully and completely, and while it is extremely dis- 
agreeable to a person who is not used to it and may pro- 
duce headaches at first, it has no lasting bad effect. Those 
who use it regularly soon fail to notice it at all. The cel- 
lulose from which the pyroxylin is made may not only be 
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made from cotton, but from almost any other vegetable 
material, 

The clear pyroxylin varnish is used as a lacquer to pre- 
vent rust on a great deal of hardware, electric-light fix- 
tures and other ornamental metal work where it is desir- 
able to preserve the color of the metal itself and where the 
finish is one made by plating or in some way so that it 
is a metallic finish. It may be colored by the addition of 
dyes, making a transparent coloring liquid, and may be 
ground with pigments to make an enamel paint or varnish. 
It is common practice to dissolve resins like shellac, sand 
arac, damar, etc., in the pyroxylin to get a heavier coat- 
ing. 

The pyroxylin alone makes a coating almost infinitesi- 
mally thick, which is an advantage in saving of cost where 
it is used to protest goods during shipment only; but 
where the protecting covering Is expected to be fairly per- 
manent, it is not enough. For the sake of comparison 
it may be said that a gallon of this varnish contains only 
about six ounces of solid matter, while the regular oil var 
nish contains three or four pounds or even more. 


BRroNnZes 


Another machine-shop process performed with the aid 
of a brush is bronzing. Bronze and aluminum powders 
are made of copper and zinc or aluminum and zine mix 
tures which are hammered out in thin leaves and then 
ground toa dust. They are applied with the banana liquid 
just mentioned, which evaporates, leaving the bronze pow 
der to adhere of itself. This seems at first improbable, 
but if a little of the dry powder is dusted on a metalli 
surface, it is impossible to W ipe it olf : it is so finely pow 
dered that it seems to sink into the pores of the metal. 
The bronzed surface may then be varnished with pyroxy 
lin varnish to preserve it, or the bronze may have been 
applied directly with the varnish, combining the two op 
erations. 


FINISHES FOR Woop 


A cabinet shop is not often a part of a machine shop, 
but it is not at all unusual for machinery, such as textile 
machinery, agricultural implements, etc., to have wooden 
parts which require a finish both for ornament and preser 
vation. The finish for woodwork may be paint, or a var- 
nish, or a combination either by mixing the two or by 
varnishing over the paint. Paint for woodwork is no dif- 
ferent in principle from paint for metals. There is a de- 
mand for more variety in pigments due to the greater va- 
riety of colors. There is also the problem, which will 
be touched on at more length under the head of outside 
paints, of the effect of the weather. [If it concerns agricul- 
tural machinery, it should not be forgotten that it will be 
as likely to winter out of doors as under cover, and the 
problem hecomes one of outside painting. If it is textile 
machinery, the principal problem is one of the wearing 
quality of the finish. 


Or VARNISH 


Oil varnish has been referred to as something mixed 
with paint to form an enamel coating. It is essentially 
a gum cooked in oil and thinned with turpentine. This 
definition, however, leaves ample leeway for a consid 
erable number of varieties. For example, a varnish manu 


facturer may carry in stock varnishes made from hard, 
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medium, and soft copals, of which there are a great num 
ber, and each of these he may carry in varying propor- 
tions of gum and oil. If one mixture contains 10 gal. 
of oil to every 100 Ib. of resin, it is called a 10-gal. mix- 
ture. These mixtures are made as low as three and as 
high as 60 gallons. 

It will be seen that the varnish maker has an unlimited 
opportunity to make varied mixtures, each one of which 
may carry a trade name and have a different price. As 
a consequence, a man in the varnish factory who has an 
understanding of the uses to which his varnish may be put 
has a chance to be very useful to the customer who places 
his problems in his hands. On the other hand, the uset 
who walks into a retail store and asks for a gallon of copal 
get almost anything. Tle has about as much 


varnish may 
chance of getting what he wants as the man who tele- 
phones to the market to send up two pounds of meat for 


dinner. 
Tike MANUFACTURE OF VARNISH 


The linseed oil for varnish is bought direct to avoid 
chance of adulteration, tanked by the manufacturer for 
This oil is 
often heated as if for boiling. but only for a short time, 


some months, and allowed to settle and ave. 


which seems to expedite the settling process, A small 
portion is boiled, but only as required for use, because 
hoiled oil does not Improve with ave. 

Resins or gums are usually kept in stock as the supply 
is more or less irregular. It should be noted that the 
terms resin and rosin are by no means interchangeable. 
Rosin is not accepted by the varnish maker as a gum o1 
resin, though he may use as much of it as he dares in 
making cheaper grades of varnish. 

Outside the necessary storage tanks and houses the 
principal apparatus of the varnish maker is his kettles. 
‘These are ol COpPper and hold about 125 Ih. of resin, They 
are mounted on wheels so that they can be rolled over an 
underground fire to heat and off again while the oil is be 
ing stirred in. None of these resins dissolve cold in lin 
seed oil, but when they have been heated for some time 
they will dissolve in warm oil, The heating process drives 
off a pungent, inflammable vapor, which makes a varnish 
works a nuisance unless the stack is very high. To take 
care of these fumes, each kettle and its fire has a fireplace 
communicating with the chimney. 

When the resin is all melted, it is drawn away from the 
fire and the oil added slowly. When the required amount 
of oil, from 3 to 60 gal., has been added, the pot is rolled 
hack to cook again until a drop taken from the stirring 
rod and placed on a sheet of glass will solidify clear. A 
long as it is cloudy, the mixture has not cooked enough 
The longer it is cooked, the more viscosity it will have 
and the more turpentine will be necessary to thin it. Since 
turpentine costs less than the rest of the varnish, there i 
some advantage to the varnish maker to over-cook his mix 
I 


is under-cooked it will be a long time drying and therefore 


ture and so make it absorb more turpentine, while il 


objectionable from the user's standpoint. Again, the longer 
it is cooked the more the resin darkens, so the under 
cooked or lighter varnish commands a higher price even 
Varnish for light 


woods costs the most because the resin must be seles ted of 


though it disintegrates more readily. 


the lightest, clearest grade: when melted it must not be 
kept over the fire a moment more than is necessary, and 


must be cooked enough to be perler tly clear, yet not over- 
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cooked. Such varnish is made only as required; it is 
too expensive to find a ready market. 

After cooking, the mixture is thinned with turpentine 
or, if it is a low-grade varnish, with turpentine and 
benzine. This is added while the temperature is still 
above the boiling point of the turpentine, which makes 
it give off an inflammable gas that must be watched out 
for. Benzine is more dangerous in this respect than tur- 
pentine, but is so much cheaper that there is a great temp- 
tation to use it. If it is used, however, it evaporates so 
fast that the varnish, if ready mixed, may solidify in the 
can. In spreading or flowing on varnish, it is necessary 
that it shall have time to spread and wipe out brush marks 
If it does not do this, the pres- 
ence of benzine may be suspected. 

The application of varnish depends on the wood over 
which it is used. An open-grained wood, like oak, should 
he filled first; a fine-grained wood should have a coat of 
shellac or some similar gum and spirit varnish, though 
These are 


before it begins to set. 


the pyroxylin varnishes are sometimes used. 
used solely to save varnish. Better results can be had if 
time and money are not essential by using repeated coats 
of the varnish which is to be used for the final coat, al- 
lowing each to sink into the pores of the wood, filling them 
in that way. This is the way that spars and exposed work 
on boats are finished. 

The term spar varnish has no particular significance ex- 
cept that it means a varnish made of fairly hard copals 
with at least 25 gal. of oil pet 100 lb. of gum, thinned 
with enough turpentine to make it dry quickly. Some- 
times a drier is used to make it set quickly for repair work, 
hut that is not desirable. Incidentally, it may be men- 
tioned that a spar varnish makes as satisfactory a cover- 
ing for an office floor as any of the varnishes. 

4 
The Peculiarities of Men 
By E. F. Henry 


The other day I met a man who had just bought a 
motor car. This is not a Ford story number eleven thou- 
sand and something, so the car shall be nameless. He was 
not a mechanic, but he came to me to get a list of the oil 
holes with the prescriptions for each one—how many 
drops of oil before each meal and how many on retiring, 
ete. I tried to persuade him that instead of getting such 
a list and tacking it up on the door of his garage, it would 
be better to study the mechanism and see what parts 
required oil and why. He agreed that this would be an 
excellent scheme, and endeavored to carry it out—to my 
sorrow. Never again shall I attempt to initiate any non- 
mechanical intellect into the mysteries of mechanical 
things. He could not see that a shaft turned in a box 
and that the oil hole in the box should therefore receive 
the oil; the most obvious things were as a dense fog be- 
fore him. Finally, I wrote out the list, and I trust that 
he will prosper. 

Up to that time I had taken it for granted that all 
men in their right minds could be taught anything, pro- 
vided only patience and time were supplied. Now I 
believe with Elbert Hubbard that no one can be taught 
anything that he does not already know; or, if he can, he 
ought not to be. 

In my youthful days there were men known as “bone- 


heads.” There is a more recent appelation that means 
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the same thing, but it escapes me now. These chaps knew 
nothing and could be taught nothing. I run across them 
every little while, even now. The first thing that I no- 
tice is that they seem long-lived. Every chuckle-headed 
idiot that I ever knew is alive today; the smart boys have 
died, some of them. 

I met one of these fellows the other day. Seems that 
he used to be a sort of steady rear-guard in school, if I 
remember rightly. Never knew more than one thing in 
any one day. If he knew the table of sixes, he did not 
know the table of sevens, and the day he knew that, he 
did not know anything else. He was trying to sell me a 
three or four thousand dollar motor boat that he had tired 
of. Did not particularly care when he got the money, but 
wanted it off his hands. He is making and spending more 
money than any two of the rest of us that got our tables 
of sixes and sevens the same day, but then he never had 
any distractions. He went into one thing to make some 
money, never thought of anything else and never will. 

This chap is typical of a lot of successful men who are 
really “solid ivory,” if that is the more correct expression. 
They hit on something, and do that one thing thoroughly 
because nothing else ever enters their minds. All the rest 
of life must be written out and pasted up on the door for 
them. 

They succeed, and all the world knows it. They are 
elected on bank boards and to directorates, and possibly 
they take a flier in politics—but they do all these other 
things in a daze. They know nothing outside their own 
business, and they are neither able nor willing to compre- 
hend. 

I sometimes wonder why business can ever go to the 
“bow-wows” when we have such eminently successful men 
at the helm. 

® 


Cutting a Radius on a Shaper 
By G. N. Hurcuinson 


We recently had to cut a radial slot in a jig in such a 
position that a milling cutter could not be used without 
So I made the fixture illustrated 
The jig is shown in section at 


an expensive fixture. 
an‘ used it on the shaper. 




































































Rapius-CuTTiInGg SHAPER 


A, with the tool in the center of the stroke. The length 
of the tool bar is immaterial, aithough it should be short 
for stiffness. The holes in the link B must be spaced ac- 
cording to the radius required. 
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Some Jigs Used in Manufacturing 
Dobby Parts 


By Rospert MAwson 





SYNOPSIS 
is carefully observed. 


In these tools simplicity of design 
This ts necessary, as the cost 
of tools and operations must be kept to the low- 
est figure. Two holding jigs which are used ex- 
These 
hold the castings or forgings while the cored hole 
A milling fixture for shafts, 
which holds four parts secured by beveled edges 
on the clamps, and special machines designed for 


tensively on textile work are interesting. 


is machined to size. 


hollow-milling the hooks and the jack levers are 


also shown. 





Some of the operations employed by Kilburn, Lincoln 


& Co., Fall Mass., 
been described in a previous article ; 


River, when making dobbies have 
others are here de- 
scribed. 

The jig used when drilling the dobby sides is shown 
in Figs. 1 and 1-A. 
pad A and against a stop B, and the pin screw C is tight- 
ened to force it back against the surface D. The wedge 
FE is then driven down in the jig, forcing the casting 
against the stop B. The screw F is also tightened on the 


The rough casting is placed on a 


casting to hold it securely in the jig. 

Two }2-in. holes are drilled through the bushings G, 
and a \%-in. hole is drilled at //. A holding jig is used 
in these operations. This jig is not provided with bush- 
ings to guide the tool, ut simply holds the part, the drill 


‘being fed dire tly into the cored hole, which it machines 
to size, 


HoLpING J1Gs 


The holding jig used when drilling the swivel conne: 
2 and 2-A. 
plate A which has openings B to suit the contour of th 
parts to be machined. 


tions is shown in Figs. This is made with a 
These parts are dropped into po 
sition, and the holes are drilled. The holes in the parts 
at the rear and the front are 7% in. in diameter, and in 
the piece at the right, 
vided with the stop plates (, 


ve in. in diameter. The jig is pro 
against which the pieces 
are placed when being drilled, 

is used when ma 


Another of the holding jigs, which 


The fixture 


chining the loom boxes, is shown in Fig. 3. 








Fig. 4. Minuine Fixruri 


FOR SUAFTS 


DriLLinc Loom 
BoxESs 


Fic. 3. 





Fig. 1. Dritt Jia ror Dossy Sipes 








Fig. 5. 





Dritt Jig ror Loom Sworp Lays 


Fig. 2. 
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Fic. 6. Jig ror Dospry CHaAtrs 
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is held on the machine table by the bolts A. The casting B 
is placed in the opening of the jig and held with the 
screws C. The tool D is then fed through the cored hole 
in the casting, and the hole is machined to size—I114, 
in. in diameter by 41% in. in length. The outside of the 
boss F is also faced in the jig. The production, includ- 
ing the drilling and facing operations, is 10 per hour. 


MILLING KEYWAYS IN SHAFTS 


The fixture used when milling the keyways in dobby 


shafts is shown in Figs. 4 and 4-A. The fixture is de- 


signed to hold four shafts, which are placed so that one 
The clamps 


end of each comes against the stop-plate A, 














Fig. 8. Mituine INsipe 
oF Fork SLIDES 


Fic. 7. MILLIna INSIDE OF 
FILLING-FORK SLIDES 
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marked to indicate the particular dobby for which it is 
used. Wooden plugs are also placed in the bushings to 
prevent holes being drilled in the casting by mistake. 

The fixture used for milling the inside surfaces of the 
filling-fork slides used on looms is shown in Fig. 7%. The 
tool is designed for two castings, which are held in posi- 
tion with the screws A. The fixture is located by means 
of tongues and held on the machine table with the bolts 2. 

The 4x%-in. cutters C are placed on the arbor with a 
spacer between them, so that the correct width of surface 
will be machined. The cutters operate at 54 r.p.m. with 
a feed of 0.025 in. per revolution. 

When machining the inside surface of the loom-fork 
slides, the fixture shown in Fig. 8 is used. The casting 
is located by a rectangular block which fits into the cored 
hole of the piece. The block is drawn down by the bolt 
A, the head of which holds the casting securely. The 
fixture is located by tongues and held by bolts as shown. 
The cutter B is 3 in. in diameter by }3 in. in width and 
operates at 32 r.p.m. with a feed of 0.053 in. per revolu- 
tion. 

Minutinc Jack Levers 

The special machine used for hollow-milling jack levers 

is shown in Fig. 9. The casting is placed on the fixture A, 
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Fie. 9. Hotntow-Minuine Jack Levens 
B are made with the holding edges beveled so as to hold 
the shafts securely when the bolts shown are tightened. 

The cutters are 314, in. in diameter by ,); in. in width 
and are ganged at the correct distance to mill the four 
keyways in one operation. These cutters operate at 64 
r.p.m. with a feed of 0.12 in. per revolution. 

The jig used when drilling lay swords for looms is 
shown in Figs. 5 and 5-A. The casting is located against 
the pad A and a stop-surface at the rear. A clamp is tight- 
ened on the part to hold it securely in the jig. The °'/,,- 
in. drill is fed by the tailstock of the lathe, and revolves 
through the bushing B when machining the part. The 
Jig is designed to drill both right- and left-hand sword 


lays. 
Drituing Dossy CHuatirs 


The jig used when drilling dobby chairs is shown in 
Figs. 6 and 6-A, 
the locating strips A, the screw B holding it in position 
The strap C, which is made with an open slot, is then 
placed under the wing-nut D, which is tightened to hold 
Three %-in. holes are then drilled 


The rough casting is placed against 


the casting securely. 
through bushings in the upper plate ZF. 

The jig is designed to drill the different holes for 

o Each bushing is 


8, 12, 16, 20 and 25 harness dobbies. 














ForMING 
Dossy NEEDLES 


MILLING Norcu on’ Fia. 12. 


Hlooks 


Fie. 11. 


being located by the pin B, which fits into a hole pre- 
viously machined. The end of the lever comes against a 
stop. With the hollow mil) C revolving, the casting is 
fed up by means of the shaft D through the lever Z, the 
motion being controlled by the operator’s foot. When 
a predetermined stop is reached the pin is milled to the 
correct depth. This operation is performed at a rate of 
150 per hour. 

In Fig. 10 is shown the special machine used for hol- 
low-milling dobby hooks. The malleable-iron hook A 
is located by a cup bushing B resting on the support, as 
shown. The hollow mill, which is driven by the pulley C 
attached to the shaft D, is then fed in, and the part is 
hollow-milled. The hook is thereupon reversed and the 
pin on the other side machined in a similar manner by a 
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DetalILts oF Jics Usep ror Makino Dossy Parts 
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SOS 
hollow mill driven on the spindle hk. The traverse motion 
lor both spindles is obtained by treadle in a manner sim 
ilar to that described for the preceding operation. The 
production rate is 200 per hour. 
looks 


Miuuing Norcit on 


The machine used for milling the notch at the end of 


the hooks is shown in Fig. 11. The part is located in 
the fixture by a hole into which the pin A, previously hol- 
low-milled, Is placed. The other end of the lever is held 
by a clamp operated by the handle B. The fixture and 
the hook are then fed by the handwheel ( 
against the revolving angular milling cutter 2. The ma 
chine is fitted with a stop so that the correct depth of 
This operation is performed at tli 


means of 


notch is machined. 
rate of 200 hooks per hour. 

The device used for forming the dobby needles is shown 
in Fig. 12. The wire, which has been previously cut to 
length, is placed in the position shown at A. The handle 
B is then pulled around counter-clockwise, and the end 
of the wire ts formed into a loop. ‘T'wo of the bent needles 
are shown at (. With this simple fixture, the operator 
can produce 500 needles per hour. 


Bending Clutch Levers 
By J. RR. JomNnson 
A peculiarly shaped lever is used in the clutch made in 
the shop of Conway & Co., Cincinnati, Ohio, several of 
Fig. 1. 
These levers are made of tool steel, and are heated and 


which are shown at A, 





= 
~. 





Fia. 1. 


then bent in the device shown. Both levers are thrown 
back, and a heated piece is placed in the vise jaws at B 
and clamped in by turning the handwheel (. The lever D, 
with a roller on the pin BF, is then pulled down as far as 
it will go, making the curve in the back of the clutch lever. 
The lever F, 
down, bending the end hook, as shown at //. 

The rollers and the form over which the clutch lever is 
bent are shown better in Fig. 2. A side bend is made in 
each clutch lever on the iron block at the right. The 
heavy end of a clutch lever is placed in a suitable hole 
in the block, as at J, and then the hooked end is hit side- 
wise, bending it slightly around the center piece J. 


carrying a roller on pin G, is next pulled 





A Ciurcu-Lever BENDER witn Work IN PLACE 
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Cam-Cutting Fixture 
By F. J. Bapge 


The illustration shows a method of machining cams. 
The fixture consists of the cast-iron pieces B, C, D and F 
arranged to form a hollow-square box into which fits the 
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Section X-X 
DETAILS OF CAM-CUTTING FIXTURE 


tool-steel shaft #, which is identical in shape with the 
The shaft can be larger or smaller than the cam, 
End motion of the shaft 


cam A. 
but must be of the same contour. 








BENDER WITH LEVERS THROWN Back 


F ia. 2. 


is prevented by the collars G, attached with sunken set 
screws. The cam blank is carried on one end of the shaft 
/1 and held by a dowel and screw. At J, the other end 
of the shaft, a crank handle (not shown) was attached. 

If the fixture be held in a miller vise by the member / 
and so adjusted that the cutting edges of the rotating 
cutter A’ will cut in the plane LV and the shaft H is 
rotated by a crank handle or pulley, it is obvious that 
the shape resulting on the cam blank will be the same as 
the shaft. The fixture worked well, but we found that 
milling cutters did not finish the cam surface as smooth as 
desired, so we roughed down the blanks in the miller and 
finished by shaving in the shaper. 
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Making Shell-F orgimng Presses 


EpDIroriab 





SY NOPSIS—The shell-forging presses for. the 
Nova Scotia Steel Co. were built in the Canadian- 
Pacific’s Angus shops. The first press was de- 
signed, machined, erected, tested and shipped with- 
in three weeks of the receipt of the order calling 
for it. Th is article describes the construction and 
operation of these presses and also tells how vari- 
ous parls were handled on machines that were too 
small for the job. 
mixture used for several of the large castings ts 


A successful 30 per cent, steel 


also dese ribed. 





Things which are how being done in the mechanical 
world are of interest, if for no other purpose than to show 
what can be done, and while it is deplorable and unfor- 
tunate that these unusual examples of achievement have 
heen directed toward destructive rather than constructive 
ends, one may hope that the new standard of progress 
now established will remain after its incentive has 
changed from a war-like to a peaceful basis. 

All belligerent nations have no doubt responded equally 
The 
shops in Canada which have come under observation have 
been like a machine department with the piece-price earn- 
ing limit removed—they have established new records 


to the spur of necessity in producing war materials. 


both for costs and deliveries. 

In this article an achievement of the latter kind will 
he described. For any shop to design, machine, erect, 
test and ship a 62,500-Ib. hydraulic press within 20 days 
of the receipt of the first intimation that such a job was 
to be tackled is a real achievement in delivery, especially 
as work of this kind was foreign to the shop in question, 
This press was the first of five which were built for the 
Nova Scotia Steel Co. at the Angus shops of the Cana- 
dian-Pacific RR. had a 45-in, 
stroke, exerting a total pressure of 268 tons; one of them 
The 
same patterns were used for both types, the cylinder wall 
The 
average weight of each completed press was 62,500 Ib, 
The first intimation that these were to be built came Jan. 
11,: 1915, and the first press Was comp'etely assembled 


Four of these presses 


had a 36-in. stroke and a total pressure of 322 tons. 
} 


being left thicker on the smaller-capacity press. 


and tested on Jan. 31, and was shipped the same evening 
at 6 p.m.—one of the evident advantages of being a rail- 
way shop consisting in the ability to get cars on which to 
ship goods at short notice. 

The action of the forging press will he made clear by 
the following description in connection with Fig. 2: 

The heavy base casting A aids the support of the cast- 
steel cylinder B by means of four heavy steel bars shown 
at #. The plunger P carries the upper platen C, which is 
forced downward as shown by the dotted lines when water 
under pressure of. 1500 Ib. to the square inch is admitted 
to the cylinder. The upper platen is returned to its high 
position by means of two pull-back cylinders //, which are 
rigidly attached to the main cylinder B. These may more 
correctly be called “push-back” cylinders since their func- 
tion is to push upward the plunger G, which elevates the 
top crosspiece #’, to which the upper platen C is attached 
by means of the bolts J. 


CORRESPONDENCE 


Tee slots are provided in both the base and the upper 
platen for the attachment of plungers and dies with which 
to draw the steel shell forgings. The diagrammatic illus 
tration, Fig. 2, is not a correct representation of the press, 
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IlyprauLic Suevi-Forcing Press Burtt ror 
Nova ScoTia STEEL Co, 


Fig. 1. 


being purposely distorted to make its action clear; an as 
sembled view of the machine as actually built will be 


found in Fig. 3. The press is, of course, a vertical one 
and is operated by water pressure in counection with a 


system of hydraulic accumulators. 
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All sorts of liberty in design was allowed Angus by the 
Nova Scotia Steel Co. 
press for making shrapnel shells, capable of exerting 268- 
tons pressure and with a 45-in. stroke, and give it to us 
quick.” With this information to start with, 
designs and drawings were completed in three days. It is 
true that the draftsmen worked until 10 at night and the 
tracings were not made until afterward, pencil drawings 
being used in the shop for the first press. But in spite of 
these facts, one may put this down as a notable drafting- 
room achievement, especially when he calls to mind 
draftsmen acquaintances who would take more than this 
length of time to work out some insignificant detail. 
These designs had to be right from the start, for when 


Its order was: “Give us a vertical 


meager 
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ForGING PREssS 


things move in such a hurry there is no time later on to 
go out in the shop and change designs. 
THE PATTERNS AND CASTINGS 

Sweeps were used wherever possible in order to econo- 
mize time in the foundry and pattern shop, but those 
patterns that were built were made in a substantial man- 
ner and gave no evidence of being intended for a rush 
The press cylinder is made of steel. The average 
American accustomed to ordinary steel foundry deliveries 
would at this juncture throw up his hands and say, “Good 
night, quick shipment!” But the same germ must have 
inoculated the steel foundry that had gotten into Augus’ 
system, for within one week after receiving the pattern, 
the foundry delivered the casting. 

The other principal castings of the press—base, platen 
and ram—are made from a 30 per cent. steel mixture cast 
at the Angus foundry. This contains silicon 1.4, man- 


job. 
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ganese ().8, sulphur 0.14, phosphorous 0.5, combined car- 
bon 0.8, total carbon 3.2. Castings made from this mix- 
ture have run as high in tensile strength as 30,000 lb. to 
the square inch. 

The flasks for this hurry-up job were in most cases 
those at hand which came nearest to fitting the piece. In 
some instances they were none too large, which necessitated 
shaking out rather quickly after the casting had solidified 
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ASSEMBLED CROss-SECTIONAL VIEW OF 26x45- 
IN. SHELL-FoRGING Press 


Fig. 3. 


to prevent the flasks from being injured by burning. A 
peculiar result of this necessity will be apparent later in 
the article. 
FORGING THE GUIDE Botts 

The large round bars used for bolts for the press were 
made of billets that were fortunately at hand, although 
one cannot put it beyond the capabilities of Angus black- 
smiths to weld three or four driving axles together into 
a billet of sufficient size. 
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The cast-steel cylinder offered the most difficulties of 
any of the parts in connection with the machining opera- 
tions because of the bolt holes and pull-back ¢ ylinder seats 


which had to be bored in exact alignment with the cylin- 











Fixtures Usep 1x Bortna Press Frames 
AXLEs Usep As Arbors 


Fig. 4. 

AND LOCOMOTIVE 

der proper, exactly spaced and equally distant from the 
evlinder center line. 

The casting was first rough-planed on a Morton draw 

stroke planer, a tool that corresponds in usefulness in the 

railroad shop to the open-side planer in general contract 
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extended beyond the cylinders at each end and rested in 
the supports B, upon which the cylinder was swung about 
its center line much as a small piece is rotated in an index 
head. ht holes on the three 
circles EB, F located with much exactnes 
The work table D being independent of the headstock ane 


tailstock permitted the boring bar C to be located without 


This permitted the eig 


and G to be 


trouble at the correct center distance. 
AN ADVANTAGE or TrIs PLAN 

One advantage of this plan aside from accurate center 
ing was in permitting to be bored at one chucking holes 
which were too far apart to be within the table travers 
of the machine. It also avoided the overhanging of heavy 
work when extreme table movement was used. The first 
evlinder, which was made without the centering fixtures 


required one inch more than the maximum table traverse. 


This was obtained by bolting an extension cross-feed screw 
collar one inch outboard of its normal postition 5 the feea 
screw itself fortunately being long enough to permit. ‘Th: 


overhanging table was supported by lifting jacks upor 
which were placed pieces of heavy, flat bar steel sur- 
mounted by short steel rollers upon which the table move 
This arrangement gave the required support without fri 
tion and was necessary to prevent the table from snapping 


off under such an excessive overhanging weight. 


The base and top-rail were machined in a similar way 
chucking were first bored on a large 
castings had been spotted on i 


When it is consid- 


holes for 
drill, after the 


planer to give locating surfaces. 


Center 
radial 
true 
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Fig. 5. ARRANGEMENT FoR Bortna CyLinper Bott TloLEes 
shops. Next, it was taken toa vertical boring mill, where — ered that the alignment of this center hole determined th 
the central cylinder hole was bored and the lower surface alignment of the long supporting bars and that a slight 
faced. error would be greatly multiplied in the length of the bar, 
An interesting arrangement was rigged up for boring — it will be seen that the radial drill and its operator had a 


the pull-back cylinder seats and the guide-bolt holes ; this 
is illustrated in Fig. 5. The cylinder itself, 
already finished on the vertical mill, was mounted on a 
trunnion //, one end of which was fitted with a flanged 
sleeve J, which was turned to the full size of the cylinder 
bore. The other end of this trunnion fitted the smaller 
hole A, which was provided for the purpose of supporting 
the core and which was finished on the vertical mill at the 
time the central hole was machined. The trunnions // 


its center hole 


job on their hands. The boring bar was, of course, sup- 
ported by a pilot bushing in the drill base. 
Plugs for these castings were made to fit the center 


side, forming trunnions on 


swung for boring in a 


holes and extend on each 


which they were manner similar 
to that employed for the cylinder shown in Fig. 5. 

The threads upon the supporting bars and in the nuts 
were all cut in the lathe 


spite of the extreme rush in which the job was completed, 


by means of threading tools. In 
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a full set of gages for the supporting bar threads was 
made—not only the full threads, but gages for several 


stages in its cutting. 
ERECTING AND TESTING IN ONE NIGHT 


The press was completely erected and given a hydraulic 
test in one night which is evidence of the fact that it went 
together without a hitch. Having such long bolts to con- 
tend with and but »5 in. clearance on the long guide holes 
of the platen, the slightest error in machining would have 
caused great delay. When the top cross-piece was finally 
dropped into place, the erected press cleared the traveling 
crane by just one inch. 

If there were any machinists or others employed at 
Angus with a disposition to be apprehensive of Zeppelin 
attacks from overhead, their nerves were no doubt shaken 
a bit by something that happened during the progress of 
the work. 

In war time, and when working on war material, it is 
not reassuring to have one’s ears assailed by a loud ex- 
plosion. But the cause of the disturbance was nothing 
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EX PLODED 


Fic. 6. Tite CASTING THAT 
more formidable than one of the large base castings for 
the press which had quite suddenly exploded! This base 
casting, a 30 per cent. steel mixture, Was made as shown 
by the heavy lines in Fig. 6. The bolt flange was a con- 
tinuous circle, and tee slots were cored in the upper sur- 
face, as shown at A. Heavy steel blocks used to support 
these cores had the effect of weakening the structure in 
a definite line. When the casting was pulled out of the 
sand and wheeled while still hot into the freezing atmos- 
phere without, enormous stresses were set up within the 
casting which resulted, a few days later, in its violent rup- 
ture. The redesigned base is shown by the dotted lines in 


Fig. 6; this minimized the danger from shrinkage stresses. 


WHat Mabe Quick Detivery PosstBie 


Most of you will admit that to put a new job of this 
kind through a shop in such a short time is a noteworthy 
Absolute cooperation all through the ranks 
made this possible. You do not find this in ordinary 
A good shop manager may be able to arouse a 


achievement. 


times. 
remarkable degree of enthusiasm and coéperation, but it 
is not really solid—there are holes in it here and there. 
Let someone discover the formula for producing the 


real 100 per cent. simon-pure article by which every man 
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puts his whole heart unreservedly into his task, and 
achievements of this kind will be comparatively easy. 
Unfortunately, nothing short of war seems to furnish in- 
centive enough to accomplish this result. 


. 


Cutting a Large Gear on a 
Miller 


The way a large internal gear was cut on a No. 2 
Becker-Brainerd miller is shown in the illustration. This 
gear had 540 teeth, 12 pitch. It was bolted to a tem- 
porary spider and mounted on a blocked-up dividing 
head. The cutter was mounted on a keyed bushing with 
a small gear, and a chain of gears was run from this to 








| 








Curtine A LARGE GEAR ON A MILLER 


one on the regular arbor, the gears and cutter being in- 
After the teeth were all roughed 
out, the various clamps were siightly loosened to take off 
the strain and the finishing cut was made. A satisfactory 
job resulted in spite of the difficulties of handling such 
a large piece in this way. 


closed in the box shown. 


obtained 


During the past few months enameled wire has 
a very great popularity in England for many purposes, and con- 
siderable success has been achieved in its manufacture by wa) 
of eliminating the early defects which manifested themselves. 
Even now, it is pointed out by an English contemporary, there 
are complaints that for certain purposes difficulties arise ow- 
ing to the apparent inability to the wires absolutely 
evenly with the enamel in the enamel bath. It is suggested 
that simple enamel insulation is not suitable for very fine- 
gaged wires, and it is more or less to these that such com- 


plaints as are made relate. 


coat 
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Repairing a Broken Crank- 
shaft 


The illustration shows a motor crankshaft broken in the 
web at A. This was a very urgent job and to make a new 
one would mean a big delay, so I decided to repair the 
broken shaft. I first turned the web down at the ends of 
the pins B and C; then I cut off a disk D, laid off the cen- 
ters G and H, bored the hole // for a shrink fit on B and 


K "> ¢ rankpin 





REPAIRING A BROKEN CRANKSHAFT 


rough-bored G. After shrinking the disk on B and weld- 
ing the space R, I set up the shaft true with the journal 
S, and finish-bored the hole G for a shrink fit on C. 
This was also welded after shrinking on. 

It will be noticed that the disk is recessed at R to allow 
the metal to flow around the shaft easily and make a bet- 
ter job of welding. This method worked so well that the 
shaft was only 0.004 in. out of true when run between 
centers. The time taken to finish the job complete was 
9 hr. and it has been running 16 hr. a day ever since with- 
out trouble of any kind, 

S. Resp. 

Brisbane, Australia. 


~ 


Dial for Determining Loads on 
Sheaves and Bearings 


In elevator and hoisting machinery, or rope and cable 
driving in general, the draftsman or engineer will find 
the dial shown in Fig. 1 of service for ascertaining the 
load on shafts, bearings of cables, sheaves, drums, and 
the like. 

The dial in Fig. 1 should be traced on transparent 
cloth or celluloid. In Fig. 2 cables are shown at differ- 
ent angles, as 7-7, T-2, etc. To show the application of 
the dial, place it so that line 2, Fig. 1, 
the line 7’, Fig. 2, then slide the dial up and down until 
its different radii coincide with the different angles T-/, 
T-2, etc. The values for determining the load on shafts 
may easily be found in this way. 

Suppose for example that W is 10,000 Ib., and the 
radius at 0.9 coincides with 7-3, then the load on the 
shaft would be 0.9 & 10,000 Ib. 9000 Ib. The load 
on the shaft being 9000 lb., the load on the two bear- 
ings would be 4500 Ib. each. 

Suppose we did not have the dial, the usual method 
of determining the load on the shaft would be to draw 
the parallelogram of forces as shown in Fig. 3, taking 
T-3 at the same angle as shown in Fig. 2. In drawing 


coincides with 
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this parallelogram of forces a convenient scale of 5000 Ib. 
1 in., the resultant A/) is found to be 9000. 

The dial of Fig. 1 could be worked out by this graphic 
method, but a simpler method would be to solve by angles. 
"AD = 9000 

5) 


= 1500. 


In Fig. 3, draw BD'C; then AD’ - 


Since AB and AC each equal 10,000, then the cosin )’AB 





AD’ 4500 = . 
> = 0.45, or the angle )’AB 63 
AB 10000 : 
1’. 

The angle BAC equals twice D'AB 126° 31’ 
126.5°. Henee, the radius 0.9 on the dial is laid off 
90° 
! 
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126.5° from line 2. In like manner, each of the dial 


radii are laid out by the simple formula of two times 
the cosin of which is one-half the radius, as- 
0.3, 0.4, ete., for 


the angle 
suming the different values of 0.1, 0.2, 
radii. 

The angles given on the dial will be found convenient 
as a reference table where the layout of the cables and 


sheaves are not made, but simply the angles given. Thus 
a cable at 90° equals 143 10,000 14,300 Ib. on 
shaft; at 120 l 10,000; at 125 0.9 & 10,000 


9000 |b., or more exactly by interpolation, about 9250 
pounds, 
Georce B. Morris. 
Buffalo, N. Y. 
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A Blueprint Frame Bolt 


In many drafting rooms where the electric blueprint 
frame has not made its advent, the old-style sun frame still 
‘xists. There are many devices used for clamping on 
the bag k pressure board, This board vives close contact 
hetween the tracing and the glass of the frame, which is 
most important. The most unsatisfactory medium is the 


common door-bolt generally used. 
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A BLUEPRINT FRAME Bow‘ 








The illustration shows an improved appliance. Ut is 
composed ofa brass bracket A fastened ly screws to the 
It has a sliding bolt B, which is pushed 
in or out by hand. Underneath this bolt is an eccentric 
disk (, which is fastened to a pin and has a hand lever 
fitted in its square end. When the bolt is shot into place, 
the lever is pulled out, as shown by the dotted line, and 
the eccentric disk forces the bolt up in the direction of the 


side of the frame. 


pressure board, thereby pressing the tracing against the 
vlass of the frame. 


KF. J. Hisserp. 


Paterson, N. J. 
Tool for Centering Work on a 
Slotter 


The device shown will save time and bother when set- 
ting up on the slotter work which is to be planed cir- 
cular anél equidistant from a center-punch mark. 


H gE 
Je OD 


A | a 


1 SLOTTER 





CENTER PLUG B 





Toot For CENTERING WorkK ON 


The holder A is finished on the surface that goes into 
the ram and on the surface B at right-angles, so that it 
The holder is bored 
The 


is a sliding fit in the hole and is supported 


may be squared up with the table. 


and reamed Y% in., parallel with these surfaces. 
plunger C 
by a light spring. 

The center plug of the table has a If,-in. hole bored col- 
centric with the outside. By moving the table until the 
plunger freely enters the center plug, you have the plunger 


located central with it. All that is necessary is to raise 
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the ram and locate the work so that the plunger enters 
the center-punch mark. 
R. L. ABERNATHY. 
Davenport, Towa. 


+ 


Portable Centering Machine 


The machine shown in the illustration was designed 
to facilitate the centering of long shafts which were too 
awkward and inconvenient for a proper centering ma- 
chine, owing to their size—about 4 in. diameter by 15 
ft. long. It was found to be a great advantage to center 
these shafts in the raw-material department, where there 
was no power available and a hand-operated machine was 
the only means of obtaining.the desired result. 

The stock to be centered is shown at A, and B is a three 
jawed universal scroll chuck, with the jaws specially shaped 
to form a stop for the end of the bar. The chuck is car- 
ried on a bracket C which has fitted in it a rack sleeve D) 
and a pinion 2. The spindle F runs in the sleeve ) and 
is driven by the internal gear G through the pinion // 
keyed to the end of the spindle. This gear G@ runs on a 
stud fixed in the bracket and is operated by the handle 


shown. ‘Tae spindle carries a drill and countersink. 











A PorvrasLe CENTERING MACHINE 


The ratio between the gear and pinion is 5 to 1 and th 
gear is made rather heavy to give a flywheel effect. The 
bracket C has a round column extended from the base 
It fits in the stand J and by means of the 
nut A’ can be raised or lowered to allow for any variation 
in height of the center of the shafts. This is necessary 
as the bars are laid on a rough woocde 2 trestle, so there is 


and screwed. 


no fixed position for operating on. In use, the machine 
is brought to the bars, and adjusted to suit the height. 
A bar is then pushed into the chuck, up to the stepped 
portion of the jaws, and gripped. The gear @ is then 
turned with one hand, the other hand feeding the spindle 
to the work by the lever shown attached to the rack pinion 
shaft. To enable the gear to be turned with either the 
right or left hand, a lever is fitted to both ends of the 
pinion shaft, so that this can be operated by either hand. 
The object of the stepped jaws is to leave a space be 
tween the chuck face and end of bar, through which the 
operator can easily see when the center hole has been made 
to the desired depth. The whol 
a small trolley to facilitate moving. 


machine is carried on 


Il. W. Conrapb 


Kobe, Japan. 
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A Peculiar Fracture of a Tap 


The accompanying illustration shows a ;-in. tap of 
carbon steel. The entire length is 8 in., and shank 
about 5% in. long and approximately 44 in. diameter 
at the point of breakage. This photograph was made im- 














Tap 


PECULIAR FRACTURE OF A 
mediately after hardening, the break occurring during 
cooling. The small piece resting beneath the tap ex- 
actly conforms to the shape of the rift which it made in 
splitting out, and the thin web holding the ends together 
is scarcely */,, in. thick. 
Gro. HENDERSON, 
New Bedford, Mass. 


Grinding Mandrel for Gang 
Cutters 


A convenient adjunct to the standard equipment fur- 
nished with the universal tool grinder is shown here- 
with. It was designed primarily for grinding gangs of 
milling cutters, where the diameters must be kept in rela- 
tion to each other, although their infrequent use did not 
It has 
proved so convenient, however, that different diameters 


justify making a number of extra miller arbors. 


have been made and are used for grinding all milling 
cutters and hobs in use in the shop at the present time. 





GRINDING MANDREL FOR GANG CUTTERS 


The device consists first of a tool-steel mandrel A cen- 
tered, hardened and ground. On this is a bushing B, 
threaded on one end and with a knurled collar on the op- 
The inside diameter of this bushing is a slid- 
A number of collars are fitted 


posite end. 
ing fit on the mandrel. 
to its outside diameter, and a knurled nut is threaded to 
fit the thread on the bushing. The bushing is one-half 
or two-thirds the length of the mandrel, and is also 
hardened and ground to size. The knurled collar and the 
knurled nut are provided with holes for a spanner, al- 
though in most cases it is unnecessary to use it. The 
bushing may be keywayed, if necessary. The collars are 
of widths varying by sixteenths from ,'5 to 1 inch. 

In use, the cutters are mounted on the bushing and 
given the necessary spacing, and the nut is tightened. 
They may then be slid back and forth across the grinding 
wheel without using the table traverse, and the operator 
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is enabled to use both hands and still be in a position to 
observe the work closely. 

The time saved in setting up and grinding has paid for 
the mandrel several times over in the last six months. It 
is our intention eventually to provide bushings with the 
proper spacing collars for all milling-cutter gangs, grind- 
ing them and storing them on the bushings. This will 
prevent the loss of time occasioned by the miller opera- 
tors having to hunt up necessary collars and shims and 
will also protect the gangs from becoming mixed or dam 


aged. 
H. BE. MeCray. 
Charles City, Towa. 


Determination of Capacity of 
Elliptical-Shaped Tanks 


It is often necessary to determine the capacity of 
tanks non-circular in cross-section by measuring the 
cross-section and the height. 

The following is a method of obtaining the cross- 
section which is more accurate than that of computing 
from the circumference, as is generally done, 





ORTAINING Cross-SEcTION OF ELLIP- 


TICAL-SHAPED TANK 


Through any point A within the tank shown in the 
illustration measure several diameters, as d,, d,, d,, ete.; 
then square each diameter and divide by the number of 
readings taken, multiplying the result by 0.7854. This 
result, d,7 + d,? + d,? + df? + d,? + d,? X 0.7854 is 
the area of the cross-section. 
Grorck S. WHEATLEY. 
Philadelphia, Penn. 
# 
A Money-Saving Grinder 
Backrest 


We had trouble in grinding some cast-iron tubes about 
14 in. in length and 1 in. in diameter owing to excessive 
The tubes were bored 7 in. halfway and 5 in. 


thick. 


chatter. 
the remainder, making the large end only jy in. 


ae 














A Quick-AcTING GRINDER Backrest 
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An ordinary steadyrest was used at first, but was too 
slow and also dangerous. The production was about 400 per 
day, the wheel grinding off 0.006 in. at two passes. A col- 
lapsing rest was therefore made, which proved very effec- 
tive. The essential features of the device, as illustrated in 
Fig. 1, are the swinging arm A, which is pivoted in the 
hase B and carries a spring plunger C’; the toggle-joint, 
consisting of the links D and £; and the sliding block F. 
By pulling the handle on the link £, the rest is drawn 
hack to position, as indicated by the dotted lines The 
compression of the spring is regulated by the knurled 
screw G, and a piece of wood is held in the spring plunger 
by a machine screw, as shown. 

Gro. E. Bouvier. 
Woonsocket, R. 1. 


A. New Use for Thread Gages 

In laying out drawings of machinery it often happens 
that the draftsman desires to space olf a part of the work 
into a number of small divisions, such as, for example, 
the threads of a screw, the teeth of a rack or a series of 
equidistant lines upon which to plot a curve. If his scale 
happens to be in divisions corresponding to those desired, 
it may be used; otherwise, the method below is useful: 

Take an ordinary thread gage and draw it lightly over 
the point of a soft-lead pencil until the teeth become 
slightly coated with graphite. Then press it firmly upon 
the drawing at the place where the divisions are desired. 
It will be found upon lifting the gage that each tooth 
has left its imprint on the drawing. This series of little 
black dots may then be used as the desired spacings. 

b. FB. DANIELS. 
Whitinsville, Mass. 


a) 
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Milling with a Power HlacKsaw 


The power hacksaw may be used for numerous other 
jobs besides sawing. Fig. 1 shows an Armstrong-Blum 
motor-driven hacksaw being used to “mill” wrench holds 
on screw heads. Two thick saws are used, being bolted 
together the proper distance apart to saw both sides of 
the serew head at once. Several screws may be put 
in the vise at a time. 

In Fig. 2 one of the finished screw heads is shown at A. 


The piece / is a keyway cut on this machine. The saw 
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used is shown at C. The hooked ends make it easy to 
insert or remove the saw from the frame. At the left, 
a slotted piece is shown at D. This work was done with a 
tool somewhat similar to the one used for the screw heads, 
except that the saws are not so heavy, as shown at £. 
An unslotted piece is shown at F. From this it will 
he seen that a hole is drilled through the piece for the 
hottom of the slot and that the saws cut down to this. 

KE. A. THANTON. 

Cincinnati, Ohio. 


8 
A Boiler-Flue Repair Group 
At A 
is a flue-end expanding pin, and on an iron shelf just 
above it, is a safe-end B, ready to have the expanded 
end of the flue forced on it. ‘To the right of the furnace 


A flue repair group is shown in the illustration. 





a 
ae 
“? 














A Borter-Fivr Repatm Group 
is a Hartz flue welder, and to the right of this is a 
shop-made pneumatie swaging, or sizing, machine. The 
handle C for operating the air valve is in easy reach of 
the workman. 

The whole group is exceedingly compact, and almost 
any shop can make an air swager along the lines of 
that can be found around 
the average railroad shop. This one was made in the 
Silvis shop of the Rock Island Railroad. 

E. V. ALLEN. 


the one shown from = scrap 


Cincinnati, Ohio. 
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Discussion of Previous Question 
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Pipe- or Tube-Bending Fixture 


On page 565, there is an article under the above title 
by Chas. H. Gilbert. 

It would seem to me that the gage with the ball and rod 
should be made to move longitudinally out of the tube 
as the pipe is bent around the block A. This could be done 
by fastening a link B to the lever and to the gage. This 
link will cause the ball to move positively around the bend 


: 














THE FIXTURE 


through the pipe. Otherwise, if the ball was not in the 
correct position, the pipe would probably kink or flatten 
ahead of it and cause it to remain in place and the ball 
rod to bend with the pipe. 

The same job can be done by using a chain fastened to 
the ball in place of the rod and, after bending, forcibly 
pulling the ball through the pipe to take out the flatness 
caused by the bend. 

Ropert T. Barner. 
Detroit, Mich. 
* 
Using Single or Multiple 
Drilling Jigs 

Referring to the editorial on page 705 as to whether all 
holes should be drilled in one jig or separate jigs used for 
groups and different diameters, this 
question can be viewed from several angles. In the first 
place, the amount of money available for tools is an im- 
portant item. If the production is great enough to 
warrant expensive drilling heads, which permit differ- 
ent diameters of drills to be speeded proportionately, it 
is possible to do all drilling in one jig, with good 
Otherwise, it is 


of holes holes of 


assurance of duplicate work. necessary 
to use slip chucks and to change drills for different sizes 
of holes, or else use a bank of presses. To do this effi- 
ciently, two or more drill jigs are necessary, and the work 
must be passed from the workman at one drill to another 
stationed at a different drill. 

The latter method will give production. Changing 
pieces from one jig to another always allows a chance for 
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the jig may not be cleaned properly or th« 
Moreover, all jigs should be de- 


“SK rap, as 
prece prope rly clamped. 
signed so that it is impossible to locate the piece incor 
rectly. Drilling heads where all the holes in one plane 
are drilled at once are ideal, but these cost money. Local 
conditions, however, unquestionably govern this problem. 

All parts to be drilled should have some locating, o1 


starting, point. In many shops “machining spots” are 
provided on castings to allow proper starting points in the 
jigs. When possible, this is considered good practice. 


Steel parts generally offer a smooth service that can be 
utilized as a starting point. When it is necessary to carry 
a piece through several jigs to completion, locate from the 
same point in all operations, if possible, and when castings 
are used, the drag, or lower side, is preferable as a locating 
point. ‘The cope may rise and thereby change the casting 
to a degree that would be of consequence, 

It is not believed that any positive law can be laid down 
as to the correct way; that is, whether to drill all holes in 


one jig or to use separate jigs, as each piece is a study 
All others things being 


production required, the time to get out the tools 


equal, the amount of 
and the 


by itself. 


equipment available should decide the question, 
C. De Leon. 


Dayton, Ohio. 


A Curious Old Scale--How It 
Is Used 

A friend has called my attention to the short article by 

Prof. F. 

scale and asking for information about some of its uses. 

When a young man, I 

an old civil engineer, and I used it for several years. 


(. Higbee, on page B38, des rnobing an old ivory 


Was given a similar scale by 


On each half of the rule there is a diagonal line running 
from the corner at the joint to the opposite corner and 
divided into equal spaces. These two lines were intended 


to be used like proportional dividers. If we had before 


scale drawing and a certain lineal dimension was 
the dividers 
to that dimension on the drawing. Then the ivory rule 


ypened so that the points of the dividers would 


us a 
intended to represent 10 in., would be set 
would be 
form a chord from the 10 point on one of the diagonal 
lines to the 10 point on the other. 
part, if we wish to make it in strict proportion, we cou! 
take off the directly from these 
two diagonal lines by setting the dividers to represent the 


For any other size 


dimension we ar sired 


chordal distance in the inverse manner to that in which 
the rule was first set. 


On the opposite side of these ivory scales, there is 


generally a chain scale such as used by civil engineers, 


consisting of a number of lines. On each line are small 
graduations representing 50 ft. to the inch, 40 ft. to the 
inch, 30 ft. to the inch, and so on. 

On the other half of the same side of the rule is com- 
monly engraved a set of scales representing ly, in. to the 


foot, 1% in. to the foot, 34 in. to the foot, 1 in. to the 
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foot, 14% in. to the foot, 3 in. to the foot, and sometimes 
others. 

Down the center of each of the faces last described are 
often engraved two lines with graduations representing 
the length of the chord of angles. Sometimes these 
graduations run only to 60 deg., but at other times they 
run to 90 deg. One of these scales is generally twice 
as long as the other; thus, if we want to lay out an angle 
to a small scale, we take the shorter scale chords and scribe 
an are with a radius of the chord of 60 deg. Then, 
setting the dividers to the chord of the number of degrees 
we wish, we can lay out the angle on the chord or are 
we have drawn. The larger scale of chords, of course, 
would be used for larger drawings or where greater 
accuracy is required. 

On the outer edges of the rule are commonly given 
centimeters, millimeters, and, in some half- 
millimeters. On the other face of the rule, inches are 
commonly graduated, and on the inner edges are given 
tenths and hundredths of feet. 

Some of these rules have a logarithmic scale also, but 
I do not think that this is common. 

With one of these rules and a pair of dividers and 
compasses, a man who is familiar with the rule can draw 
almost anything that can be thought of or desired and 
make graphic analyses easily and quickly. 

Frep'k. W. 


cases, 


SALMON. 


Ala. 


Birmingham, 


, 


On page 338, F. G. Higbee inquired concerning a_pe- 
culiar old scale. This is called a sector and can be ob- 
tained from any one of the larger makers of drawing or 
mathematical instruments. I believe that the sector was 
employed quite extensively before the slide rule came 
into such general use. If the readers of the AMERICAN 
MACHINIST are interested in learning how to apply the 
sector, I can refer them to that volume of Weal’s Rudimen- 
tary Scientific and Educational Series entitled, “Drawing 
and Mathematical Instruments.” 


J. J. CLARK. 
Scranton, Penn. 
Looking for Defects in Machine 
Tools 


I read with interest, on page 700, a letter on the sub- 
ject of “Looking for Defects in Machine Tools.” 

There is no doubt that experience with the use of tools 
of various designs will bring out their defects, and it is 
a wise manufacturer or designer who heeds these discov- 
eries. But there is a side to this question that does not 
appear in this letter; that is, the impossibility of design- 
ing a tool which will suit everyone. 

It is easy to imagine a designer visiting a plant and 
carefully looking over all complaints—noting where the 
break-downs have occurred, where the inconvenient fea- 
tures are shown, where this could be better and that 
could be easier, and then embodying these suggestions 
in his machines. Yet, if he were to construct his machines 
like the one indicated as a result of his visit, it is equally 
easy to imagine that they would not be acceptable to his 
next customer. 

In many cases users of machine tools do not understand 
that they are buying a tool which was designed not only 
for their plant but for hundreds of others. To the best 
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of his ability the designer has created a tool that will 
please the greatest number of people. To have a machine 
tool that would fully meet the requirements of everyone 
would probably mean a special design for everyone, which, 
of course, would not be economical for anyone—not even 
for the user. 

The writer of the above-mentioned article speaks of an 
oil cup that was broken, leaving some small holes which 
filled with dirt. I never could quite understand one allow- 
ing an accident of this sort to ruin a tool that belonged 
to him, when he could easily keep the holes clean or put 
in another oil cup. It would be difficult to find an oil cup 
that some people could not break off, although designers 
are continually looking for ways and means to prevent 
this sort of carelessness. In the case of a glass sight- 
feed oiler, the glass may break. Should this glass then be 
changed to opaque steel or, in case of accident, should the 
sight-feed oiler be replaced? One would do this with 
property that forms a part of his household equipment, so 
why should he not do it with property that belongs to his 
manufacturing establishment ? 

A workman caught in the rain will almost invariably 
find an umbrella for protection, but if he is standing in 
front of a grinder and the water spatters on him, he does 
nothing but complain about the designer or the maker of 
the machine. One would naturally suppose that he would 
find some kind of water guard to protect him when en- 
gaged on special work. However, if the maker had known 
about this special work when the machine was designed, 
he could, of course, have planned a suitable protection 
by observing just where the water came from and what 
caused it. 

There are similarly a great many things that designers 
could learn by seeing their machines run, but the interest- 
ing feature is that in this country manufacturers are doing 
just exactly what the writer suggests. They are learn- 
ing to make the machines more and more “fool proof” 
and more and more efficient. They are learning also that 
there are many ideas as to how machines should be made, 
and they are steering as near as they can to the average. 

Machine tools would be more efficient and more profit- 
able to the user if he would first find out how the designer 
intended them to be used, and then use them in accordance 
with his findings. This would save a lot of broken pieces 
and would be profitable and satisfactory to both parties. 
What is most needed in this world to obtain success is a 
fuller codperation by all concerned. 

C. Hl. Norron. 
Worcester, Mass. 


Welding Flux Wanted 


On page 744, Winfield W. Blakeman asks for a weld- 
ing flux to be used when welding high-speed steel to low- 
grade steel. The method of doing work of this character 
is to bevel the ends of the two parts and work the torch 
toward the low-carbon piece. In other words, have the 
low-carbon steel at a slightly higher temperature than the 
high-carbon. For a filler, a low-carbon welding rod 
should be used; after welding, the joint should be an- 
nealed by hammering while at a dull red heat. 

If the weld is made in this manner, a flux 
unnecessary and a strong weld will be obtained. 

A. TowLer. 


will be 


New York, N. Y. 
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The past nine months have brought about a series of 
breakings in metal-working machinery exports 
from the port of New York, but March leads all to date 
with $3,323,141. The nine principal items entering this 
total are: Great Britain, $1,511,904; France, $1,293,207 ; 
Russia in Europe, $155,663; Italy, $131,489; Sweden, 
$73,286; Norway, $57,746; Switzerland, $29,448; Servia, 
$14,269: Australia and Tasmania, $12,568. 

The total exports from all ports for the first 
months of the present fiscal year must be close to $18,- 
000,000. 


record 


nine 


A feast of foreign orders is not always a complete cure 
for business insomnia. Dread—unforeseen trouble—can- 
not always be thrown over the left shoulder. 

The first feast of foreign orders for American machine 
tools—now a matter of history for many years past 
brought a condition where the home buyer was almost out 
His was a case of take what you can get 
A few years passed and the foreign 


in the cold. 
when you can get it. 
buyer was complaining that business in the United States 
was so good that machine-tool builders neglected foreign 
orders and would not send machines to Europe. First 
feast, then famine! First sore American purchasers, then 
disgruntled foreign customers! 

The lesson of all this has staved with some machine- 
tool builders, however, for today, when foreign orders are 
being offered in lavish quantity, they are setting aside a 
part of their output for the home trade. The small 
American buyer who asks for one or two machines finds 
a reasonable date of delivery, as well as the shell or rifle 
maker who talks hundred lots. This is good business. 


Short-Paid Foreign-Addressed 
Letters 


The Departments of Commerce and the Post Office are 
again combating the use of insufficient postage on Amer- 
ican letters addressed to foreign countries. The neg- 
lect of Americans to put stamps of the proper valu- 
ation on letters intended to be mailed to foreign countries 
is probably as old as our postal business—and most likely 
the efforts to do away with this neglect are as old as the 
abuse itself. 

The time has come to stop talking and do something. 
The thing to do seems to be this: Instruct postmasters 
throughout the United States to return to the sender or, 
if the sender is unknown, to advertise every piece of short- 
postage mail matter directed to a foreign country. This 
would quickly reduce the trouble to a minimum and 
finally be a kindness to the American business man, The 
recipient of a letter carrying too little postage has not 
only to make up the difference, but must pay double the 
difference. What are the feelings of a foreign business 
man when he receives an American letter upon which he 
has to pay nearly twice the original amount of postage, 
simply because his correspondent was too negligent to put 


on enough stamps? How would anyone like to spend most 
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of his petty cash for due postage whenever a foreign mail 
steamer arrived ? 

Our remedy would really do thoroughly what the Post 
Office Department has attempted to do half-heartedly. A 
recent letter sent out to postmasters by the Second As- 
sistant “Whenever 
it is practicable to do so, postmasters shall also promptly 
inform the senders of short-paid articles mailed at their 


Postmaster-General has this sentence: 


offices of the amount necessary to fully prepay the postage 
on such articles, and to hold the articles until the sender 
supplies the necessary postage stamps or specifically au- 
1.” Why the 
weakening provision, “Whenever it is practicable to do 


; 
29 


thorizes dispat h of the articles as short-pai 


sO 


Two-cent postage does not reach many foreign coun- 


tries. At present the only destinations to which the 
United States two-cent letter rate applies are Canada, 
Cuba, Mexico, Republic of Panama, the Canal Zone, 


Bahamas, Barbados, British Honduras, Leeward Islands, 
Newfoundland, Germany (by direct steamers only), Eng- 
land, Scotland, Wales, Ireland, and the Citv of Shanghai, 
China. To all other places the for the first 
ounce or fraction of an ounce for each additional 
fully 
a charg 


rate is Je. 
and 3c. 
ounce or fraction of an ounce, which must be pre- 
paid or the letters become liable on delivery to 
of double the amount of insufficient 


postage, 


The Value of Machine Sense in 
Emergency Work 


Among the many problems which have been broughi out 
in connection with making various kinds of war materi: |s 
is that of attempting to change at short notice the class 
of work a shop has been doing. In several instances this 
has led to great trial and tribulation both for the shop 
proprietors and for the makers of the machines bought 
for the new work. 

In some cases entirely hew equipments have been pur- 
different 


owing to the workmen 


machines which 
Thus. 


being familiar only with the older machines, it has fre- 


chased, consisting ol are very 


from those regularly in use, 


quently been impossible to operate the new equipments to 
advantage. Demonstrators have moreover found it diffi- 
cult to make the operations sufficiently clear to enable the 
men to secure the desired results. 

While there are several 
this, we believe that the real source of the diffi ulty is a 


reasons which may enter into 


lack of what may be called “machine sense,” or an un- 


derstanding of the principles which underlie all machine 
tools. it should take but a short 
time to enable one to operate any new machine. It should 
be realized that all machines consist of some combination 


If these are understood, 


of levers and wedges—cams and screw threads are simply 
wedges, or inclines, of different forms ; gears and pulleys 
are merely continuous levers. . 
Men object to displaying ignorance before strangers 
and do not like to ask questions, the answers to which 


they fee! they should know; thus they do not codperat 
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as readily as is desirable. <A little fundamental knowl- 
edge well grounded in the individual would help both 
sides, especially in a time like the present. 

The best time 
young and receptive. 


to secure this knowledge is when one is 
But much can be done in the shop 
by encouraging at least some of the men to become fa- 
miliar with the different types of machines. Shop instruc- 
tors, such as are used by the railroads in training their 
apprentices, would be beneficial in many instances. Shift- 
ing good men to different departments would help to bring 
about the same result. 

All this, of course, reduces production temporarily, 
but it adds greatly to the flexibility of the working force. 
It would pay for itself in many lines of regular manufac- 
and where radical changes are made, it would be 
worth many times its cost. However, to effectually cure 
this diffi-ulty in the future, we must make the underly- 
ing principles perfectly clear to the youths who will short- 
ly recruit the ranks of the industry. 


ture, 


te 
Why Parade Selfishness? 


Machinery builders have been quick to follow the best 
thought in regard to improvements in safety and sani- 
tation for the benefit of their workmen. Generally, they 
have been in advance of compulsory legislation. The 
topic of how to improve working conditions has been a 
common one at their meetings and conventions for the 
last five or six years. 

As a rule, the great argument has been, “Gentlemen, 
This is the argument of selfishness. We have 
much that it seems as if it was being 
In its gross form, it is unpleasant ; 


it pays.” 
all heard it so 
paraded before us. 
from one viewpoint it is untrue, for it is only a partial 
truth. No manufacturer would admit that he was im- 
proving his working conditions with the sole object of 
making money. Conversely, no manufacturer could 
make money merely by improving working conditions 
and doing nothing else. Safeguarding machines or 
building bathrooms or improving the artificial light or 
providing rest-rooms or cleaning floors and ceilings— 
none of these things of themselves makes a better or 
more salable product. Thus, the bald statement, “Gen- 
tlemen, it pays,” does not truly express the idea in the 
speaker’s mind. 

What he really means is that if the improvements 
are carried out in a proper fashion, they will not be 
a final item of expense, but will aid in improving pro- 
duction so that their cost will be offset by certain gains. 

But why hinge improvement work upon such an argu- 
ment? It is perfectly right to bring in the fact that 
there will be certain gains to offset, either wholly or in 
part, the necessary expenses, but is it not better to keep 
this in the background as one of the minor arguments ? 
As a simple matter of fact, this great movement among 
machinery builders for the improvement of working con- 


ditions is one of the finest humanitarian acts that in- 
dustry records. It is a generous recognition of the 
rights and needs of the other fellow, and an earnest 


attempt to meet them. It is “doing as one would be 
done by,” and because it is all this, it seems a pity to 
stamp it with the selfishness of the thought, “It pays.” 

It is not a confession of weakness nor the assumption 
of a patronizing air for an employer to admit that he 
is willing and ready to adopt these improvements and 
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to put them into effect for the benefit of his employees, 
without thought of the possible returns. If his own 
spirit is right—and we believe it is among the great ma- 
jority of machinery builders—he should be willing to 
admit that there is a generous motive behind his acts 
and expect that they will be met in a similar attitude. 

Let us cease to parade selfishness when we discuss 
plans for improved working conditions in our shops. 
When we do, we will have put the relations between 
employer and employee on a truer foundation. 

3B 
Durability and Endurance 


The ideal of the designer of machine tools is to make 
them so that they will operate at maximum efficiency all 
the time. He seeks for durability. In other words, so 
that they will be as productive during the last hour of 
the day as in the first or second, and throughout the 
last day of the week as through the first. With this in 
mind, study has been devoted to the elimination of wear, 
to designing slides and bearings of ample proportions and 
to developing the best means of lubricating. The parts are 
made to produce a minimum amount of stress at vital 
places and to avoid strains and distortion. 

Cannot similar thought be devoted to the human 
machinery to keep it up to the same degree of efficiency ? 
The importance of this is realized when we remember 


that human skill is the greatest asset in a machine 
shop. Many machines are automatic in name, but still 


require horse sense to keep them running in a shop. 

The purpose should be to make conditions such that 
the workers are caused no unnecessary fatigue and no un- 
necessary harassment. Their physical and mental endur- 
ance should not be overtaxed. This safeguarding will 
tend to make the production as high in the last hour and 
on the last day of the week as it was in the earlier hours 
and on the first day of the week. 

One help is placing the machines in such an order that 
the operations follow down the line in correct sequence. 
The distance apart should require only a minimum 
amount of walking when taking a part from a preceding 
machine to the one that follows. A stand of convenient 
height to do away with the necessity of constant bending 
to pick up a part to be machined is another fatigue pre- 
ventive. 

The correct placing of machines seems so obvious that 
one wonders why it is not universally followed. Yet one 
often finds shops where the machines used are of the best 
modern design, but placed in such a haphazard fashion 
that castings and forgings have to be carried back and 
forth between the machining operations. It need hardly 
be said that this procedure not only lowers production, but 
also decreases the efficiency of the workmen. 

Unfortunately, the solution of unsolved but important 
problems in engineering, is generally both difficult and 
expensive. But the value of real research based on a clear 
foundation of a definite unsolved problem cannot be over- 
estimated—W. Cawthorne Unwin. 

x 


Harmonizing [a mechanical design] is an after-process 
which must be worked out by a series of compromises 
after the various component elements have been almost 
independently considered.—James Hartness. 
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Wrenchless Lathe Chuck 


In the tvpe of hand-operated lathe chuck shown, re- 
cently developed by the Thomas Elevator Co., Chicago, 
Ill., an interesting and believed to be a new 
mechanical movement has been incorporated. 

This type of chuck can be placed on the machine and 
An important con- 
open spindle is 


what is 


removed as readily as a facep'ate. 
sideration in its application is that the 
not affected. 

The hand lever, cams and arms within the chuck shell 
that a short initial 


he jaws from full- 


are so arranged and compounded 
movement of the hand lever moves 1 
open to nearly in contact with the piece to be held, mov- 
the contact at a but 
powerful pressure while th: is traveling all 
the remaining distance. The cams may be cut to give 


distance to slow 


hand 


ing the rest of 
leve ] 














WRENCHLEssS LATHE CHUCK 


practically any distance of jaw movement of which the 
chuck shell is capable without changing the gripping 
pressure of the jaws at the final hand-lever movement. 

With the exception of two swinging arms and two 
rollers inside the shell, the chuck has practically no small 
parts. The remaining parts are visible, consisting of 
five gear wheels in permanent mesh. One of these gear 
wheels is keyed to the outer face of the shell hub; its 
companion gear is of the same pitch diameter and is 
loose to rotate around the hub. It is a part of the cam 
members that operate the auxiliary moving-jaw operating 
arms. In effect, this construction is similar to being 
attached to a scroll plate that actuates the jaws. The 
lever is arranged for the left hand and passes entirely 
over the arbor to the rear drag link. Raising and lower- 
ing the handle cause the frame and large gears to travel 
radially over their respective gears. 
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Shop Equipment News 


The upper rear gear has a double-width face whicl 
meshes with a single-face gear below, and the latter, wit 
the cam gear on the chuck hub and the one of which the 
cam is a part when the chuck is at rest. When the oper- 
ating handle is raised, the upper gear-carrving arm is 
earried back in a circling motion by reason of the con- 
necting drag links, causing the rear upper gear to rotate 


toward the It being in mesh with its companion 


bac k. 


gear causes it (the double-face gear) to rotate in the 
] 


distance the 


opposite direction an equal amount plus the 

support arm has been moved plus also twice the whole 
distance, inasmuch as the center of the wide-face gear 
was moved back while its peripherv was rotating with 
equal speed in the same direct on. In other words. 
movement of the drag links 30 deg. by the ordinary oper 
ation of the hand lever provided will give approximatel\ 
180-deg. movement of the cam This half-circle 
movement is ample for a substantially designed and easil 


operated cam. 


Vertical Slab Milles 


The illustration shows a vertical slab miller recent! 
designed by the Newton Machine Tool Works, Philad 
phia, Penn. It is arranged to be driven by a single pulley ; 




















VERTICAL SLAB MILLER 


the different speeds are obtained by means of a gear box 
giving nine changes ranging from 1614 to 99 r.p.m. The 
machine will admit work 34 in. wide and has a maximum 
of 36 in. under the spindle. 

The vertical spindle is driven by a bronze wormwheel 
fitted roller-thrust bear- 


and hardened-steel worm with 
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ings running in oil. It has a reversing cross-feed on the 


rail, giving 12 changes, and a_ reversing fast-power 
traverse. The spindle is 3144 in. diameter in the driving 
sleeve and has No. 6 Morse taper in the end, with a 


broad-faced key in the end for driving the cutters. 

The spline-shaft bushings carry auxiliary bushings to 
rotate with the shaft to prevent the escape of oil and pre- 
serve the fixed bushing from undue wear through contact 
with spline or keyseats. The spindle sleeve is adjustable 
by means of a hand-controlled rack and pinion. 

The table has 12 feeds ranging from 0.355 in. to 15 
in. per min., which are independent of the spindle speeds, 
with a rapid traverse of 30 ft. per min. in both direc- 
All speeds and feeds are obtained through gear 
in oil-tight 


tions. 
boxes and the gears are entirely 
This machine can be built with two, three or four 


incased 
boxes. 
spindles. 


Bench Dio-etader 


The bench grinder shown is made by the Otto & Gray- 
son Manufacturing Co., Indianapolis, Ind., for grinding 


dies, pur hes, blocks and the like. It may also be used 


for ordinary work. 
The arbor is made to take small grinding wheels with 


4-in. holes. The bracket carrying the wheel has an over- 























BencH Dte-GrixderR 


hang of 7 in. from the center of the spindle to the center 
of the column. The column is 12 in. high and the bracket 
is easily set anywhere on it by means of a single setscrew. 
The table is 12x12 in. and for dust and 
dirt clearance, as shown. This table is hinged on the side 
next the column and a large knurled screw under the op- 
posite edge forms the means of feeding the work up to 


is cross-lined 
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the wheel. The entire base is 12x15 in. and the machine 
weighs about 50 pounds. 


Lock-Joint Caliper 
The illustration makes clear the construction of the 
type of caliper shown. While it can be applied to a wide 
variety of common work, it is especially adapted for 














Lock-JOINT CALIPER 


calipering the inside of chambered cavities, over flanges 
and the like, because it can be removed and replaced 
without losing the size calipered. 

This form of caliper represents a recent product of the 
Pittsburgh Instrument & Machine Co., Pittsburgh, Penn. 

Ss 
Micrometer Caliper 

The small micrometer caliper shown was developed by 
the J. T. Slocomb Co., Providence, R. L., for measuring 
the walls of bullet jackets. 

In making this form of caliper the %4-in. frame regu- 
larly made by the Slocomb company was taken, the lower 

















MIcROMETER CALIPER 


end cut off and the small plug welded on by the auto- 
geneous process. The holes in bullet jackets are 0.275 in. 
in diameter and the caliper measures inside to a depth of 
% inch, 

While made for the specific purpose mentioned, it will 
be realized that a caliper of this kind can be applied to a 
variety of other work. 
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Enchased-Joint Slot-Cutting 
Pliers 


The notable feature of the pliers shown is the enchased 
joint, which has a bearing around its entire circum- 
ference except where there is an opening for a cutter. 

The effectiveness of this construction is indicated in 
the claim that the pliers can be operated just as readily 

















ENCHASED-JOINT SLOT-CUTTING PLIERS 
without the center rivet. The reason for putting in the 
rivet is to secure additional strength and to make for 
additional rigidity after continued wear and use. 

The tool is drop-forged; the handles blued and the 
head polished. It is a recent product of the H. D. Smith 
& Co., Plantsville, Conn., and is made in several sizes. 


Compressed-Air Meter 


The compressed-air meter shown is a recently marketed 
product of the New Jersey Meter Co., Plainfield, NX. . = 
and is known as the “tool-om-eter.” 

This meter has a capacity of 10 to 100 cu.ft. of free 
air per minute and shows direct on the scale, in cubic 

feet of free air per minute, the flow 





of air in a pipe or hose. 

The principle on which the meter 
operates is the well-known Poncelet 
law which briefly stated is that the vol- 
ume of a definite compressed fluid or 
gas flowing under small constant head 
through multiple orifices of the same 
shape and size is directly proportional 
to the number of orifices exposed to 
the flow. 

The moving element consists of a 
weighted the upper, or 
metering, cylinder, a small piston in 


piston in 


the oil dashpot evlinder and a rod 
joining the two pistons and extending 
upward where it moves freely, without 
the 





contact. inside the sight glass at 











top of the meter. This rod rises and 


COMPRESSED- falls with the pistons so that its height 
Arr METER in the sight glass corresponds exactly 
to the position of the piston in the 
metering cylinder. The scale plate mounted against the 
outside of the sight glass permits reading the exact height 
of the top end of the rod. 

Air enters at the lower left hand opening into the 
evlinder and 


Passes 


chamber surrounding the dashpot 
through ported openings into the interior of the metering 
evlinder, the wall of which is drilled with a large number 
of small accurately reamed holes uniformly spaced. To 
pass to the outlet chamber the air lifts the piston and ex- 


MACHINIST 883 


A small “head,” o1 


difference of pressure, is established between the interior 


poses some of the holes to the flow. 


of the cylinder and the outlet chamber; this pressure dif- 
ference, only a few ounces per square inch, being fixed by 
the exact weight of the moving element and the area of 
the piston on which the difference of pressure acts. The 
moving element rises until the weight is exactly supported 
by the difference in pressure ; the pistons and rod are then 
floating in static balance in a position corresponding 
exactly to the volume of air flowing, the number of holes 
exposed and the height of the top of rod in the sight glass. 
It is evident that the meter automatically adjusts itself 
to the conditions required by the principle stated above. 
The divisions of the scale plate are calibrated by compari 
son with a standardized instrument to read correctly. 


. 


Combination Welding and 


Cutting Torch 


In general the welding torches shown are similar to 
those supplied with the welding outfit made by the 
Imperial Brass Manufacturing Co., Chicago, Tl, and 
previously shown in these columns. 
from welding to cutting 

removing the welding 


In the new torch the change 
s readily and simply made by 
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COMBINATION WELDING Torcn 








head and putting the cutting attachment in its place. In 
the upper view the torch is arranged for cutting, with the 
welding head removed, while the lower view shows the 
removed and the torch ready for 


cutting attachment 


welding. 


Non-Rusting Steel 
The Firth-Sterling Steel Co., McKeesport, Penn., a 
nounces that it has concluded arrangements with Thomas 
Firth & Sons, Ltd.. Sheffield, England, for manufactur 
Ing the 
in fact, has already manufactured some of it. 


market, and, 
Strunve as 


Firth stainless steel for American 
it may seem, this is said to be a non-rusting steel and is, on 
that account, particularly adapted for cutlery purposes, 
produced for that pur 


It was not. however, originally 


pose, as rumor has it that the investigator was really en- 


deavoring to produce a steel for pump rods for colliery 
work, where the dampness would not affect them. It is 
a little experience 
It is, however, impos- 


| streneth 


preaning 


not abnormally expensive, and with 


can be either forged or tempered. 
sible to weld it. It is stated to have a 
of 50 to 55 tons per sq.in., an elongation of 20 per cent., 
and a reduction in area of almost 60 per cent. Hardening 


increases the tensile strength to about 100 tons. 
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Filing Machine 


In the filing machine shown, the file is held by a colley 
in the upper end of the spindle. This collet is drawn in 


by means of a hand nut at 





the lower end of the spindle 
To change files, or change the 
position of the file, one-half 
turn of the nut is all that is 
recessary. 

The crosshead and erank- 
pin are in a tight 
case to protect the working 


inclosed 


parts from filings and dust. 
The bearings throughout are 
hushed and made interchange- 
able. To overcome vibration, 
the 
counterbalanced. 

The machine has a tilting 
table 
dies or other bevel work. 


reciprocating parts are 


clearance on 
The 
table is equipped with a re- 
movable disk to permit the 


for filing 


use of larger files. 

A stroke of Ll, in. is avail- 
this machine. The 
height to the top of the table 
is 43 in., the table is 9 
in. in diameter. The machine 
floor 
and weighs, 


able on 














and 
FILING MACHINE 
occupies a space of 

110 pounds. 
Detroit, 


18x20 in. without countershaft, 
It is a recent product of the Arthur Colton ('o., 


Mich. 


Limit Gage for Threads 


The illustration shows a new form of thread-limit gage 
which is being made by C. L. Bailey, Glen Ridge, N. J. 
This has the general form of the C-gage, the measuring 
surfaces being properly shaped to measure screw threads. 
The hody consists of two parts, the hardened and ground 
The 


anvil, or double V-surface, is continuous, but the go and 


measuring surfaces being clamped between them. 

















Limit GAGE ror THREADS 


not-go measuring surfaces are separate. as is usual in 
limit gages of this type. 

The inner point is set at the minimum, or not-go, 
while the others can be adjusted for any tolerance which 
may be desired. These measuring surfaces are simply flat 
pieces of hardened steel with the edges ground to corre- 
spond to the thread to be measured. 
V consists of two flat steel plates with the measuring 


The anvil or double 
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edges ground to fit the threads. They are perfectly 
simple elements which can be made or restored to original 
accuracy In any toolroom. 

They are made in the various sizes usually covered by 
thread micrometers and are designed especially for inspec- 
tion purposes on account of the rapidity with which they 
can be handled. 


Sensitive Power Indicator 


To determine the horsepower required to run unloaded 
pulleys, the apparatus shown was recently developed by 
the American Pulley Co., Philadelphia, Penn. 

This apparatus is interposed on the shaft between the 
driven pulley and the pulley to be tested. It consists of 
two disks, one driven by the other. This is accomplished 
by means the free end of a spring attached to one disk 
pressing against a pin projecting from the second disk. 

The relative positions of the two disks when rotating 
































INDICATOR 


SENSITIVE POWER 


are determined by the on the spring, and the 
amount of pressure on the spring is made visible by a pin 
on one disk appearing through a curved slot on the other 
disk and showing by the diameter of the circle it describes 
By calibration, a scale 


pressure 


the relative pressure on the spring. 
is made which enables the operator to measure the horse- 
power consumed under conditions such as exist in the 
contemplated tests. The circle described by the pin cuts 
the scale at different points, according to the power con- 
sumed. This apparatus can be made to register to, say, 
three-thousandths of a horsepower. 


~~ 


Staybolt Tap 


The tapping device shown was designed for the rapid 
tapping of all staybolt holes in internal firebox boilers, 
although especially adapted for the radial stays. 

To overcome the difficulty of getting the holes in align- 
ment when using this character of long tap, the adjust- 
able nut, or chuck, shown was designed. These chucks 
have long, tapered projections, the diameters of which, 
from point to heel, vary sufficiently to accommodate all 
sizes of staybolts commonly used. The jaws of the chuck 
are adjustable by means of a knurled collar. They are 
threaded to the same pitch and are identical in lead as 
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the tapered projection. After inserting the spindle of 
the tap through both sheets to be tapped, the chuck is 
slipped over the end and up ¢ lose to the far sheet: a turn 
of the knurled collar clamps it onto the spindle, and a 
few turns screw it into the staybolt hole. The spindle 
operating in this chuck leads the tap into the other sheet 


waa 
— 


Tap 








STAY BOLT 


in line, and there can be no stripping of the thread or 
enlarging of the hole. 

It will be noted that the tap is threaded for a short dis- 
tance on the end. It is attached to the threaded spindle 
by means of a coupling so constructed and fitted that the 
spindle and tap are identical in pitch and lead. The 
spindle can be of anv desired length. 

With this device, the distance between the sheets to be 
tapped has no effect on the alignment of the holes. It is 
a recent product of Reinhold 


Penn. 


Betterman, Johnstown, 


Four-Spindle Vertical Square- 
Hex Attachment 

The illustration shows a four-spindle vertical, square- 

hex attachment 

hexing spark-plug nuts, squaring screw and bolt heads, 


for millers designed for such work as 
straddle-milling and similar classes of work. 

The attachment can be arranged for holding the work 
by double-tapered contraction collets operated by a 





Four-SpInpDLeE VerTIcAL Square-Hex ATTACHMENT 


wrench, as shown, or on threaded arbors or plugs, in 
which case the pieces are run up tightly against the hard- 
ened-steel washers, or collars, by using a special wrench, 
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which is also used for taking off the finished work with 
out bruising. 
Through the indexing handle the four spindles, whic! 


together, are turned to index for 
hexagon The 


tachment is arranged to eject the finished work after w 


are geared square Ol 


work. vertical lever shown below the at 


clamping the collets. 
The attachment is made with a 1\4-in. collet capacity 


having a center distance, spindle to spindle, of 3 in, It is 
a recent addition to the line made by The Garvin Machine 





PERSONALS 
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of the Cleveland 
Premium 


W. J. Tles, until recently superintendent 
Die, Tool & Ens Co., has 
Tool & Die Manufacturing Co., 


become 


president of the 


Cleveland, Ohio 


Alex Schwalbach, for the past six years advertising mar 
I 


iger for the B. & S. bearings imported by the former J. 8S 


retz Co. and its successor, the Bearings Co. of America, re 
linquishes his position on June 1 

H. E. Preston, formerly with the Felt & Tarrant Manufac 
turing Co., Chicago, Ill., and more recently with the Amer 
ican Can Co., has joined the Periodograph sales force of th 


Gisholt Machine Co., Madison, Wis 
A W Van Buren, for some 17 vears connected with the 
Chicago office of the Niles-Bement-Pond Co has joined the 
E. L. Essiey Machinery Co., Chicago, Ill. whose interests he 
will look after in Wisconsin, Minnesota and parts of lino 
Prof. W H. Kavanaugh, head of the experimental engi 


1? 


department of the College of Engin University 


Interna 


neering eering, 
of Minnesota, 


tional Jury of 


has been appointed a member of the 


Award, Department of Machinery, Pana 


Exposition 


Fre@ A. Bigelow has been appointed general sales manager 
of the Carpenter Steel Co., with headquarters at the home 
office in Reading, Penn., succeeding John E. Sullivan, recently 
resigned James W Sederquist succeeds Mr. Bigelow 


Western sales 
Oo. L. Remington, 


Co., Melbourne, Australia, dealer and agent in m 


manager 
McLean & 
ichinery 


general manager of William 
and 


allied lines, accompanied by its engineer, H. P. McColl, is in 
this country for an extended business tour Mr. Remington 
can be reached through this office 

Walter L. Clark, who prior to his recent affiliation with 


vice-president of 
joing ad the 


Morgan & Co., was 
New York, N. Y 
which he will be 


the banking firm of J. P 
the Niles-Bement-Pond Co., 
interests, with 


has 
Westinghouse manager of 
the combined 

EE 
of Manning, 
of the Cleveland 


plants in charge of operations 


Winship, formerly manager of the Cincinnati branch 
Maxwell & Moore 


branch C. & 


been appointed manager 


formerly of the 


Overkamp, 


Conover-Overkamp Machine Tool Co., Dayton, Ohio, succeeds 
Mr. Winship as manager of the Cincinnati office 
Cc. D. Gibson, for 11 years in the sales department of the 


Pratt & Whitney Co., and more recently with the Hamilton 


Machine Tool Co., 
appointed manager of the 


as manager of its Chicago branch, has been 


department of the Cleve 


succeeding S \ 


machinery 

















land Tool & Supply Co., Cleveland, Ohio, 
Sparks, resigned 
svvevvouornececennneneeneie ’ 
Horace Wyman, for many years superintendent of the 


Crompton Loom Works, Worcester, Mass., died on May 9% 


pre sident’ of the Sewall Co., 


May 12 


Bagley & 
that city on 


George A Bagley, 
Watertown, N. Y., 
He was 87 years old 


died at his home in 


Henry 8 Greene, treasurer and founder of the Woonsocket 


Napping Machinery Co., Woonsocket, R. L, died at his home 
in that city on May 4 
George M. Russel, formerly purchasing agent, and more 


charge of advertising, for J. H. Williams & Co., 


N. Y., died on 


recently in 
Brooklyn, 


Apr. 22 
Tool Works 
died at his 
born in 


-president of the Niles 
Niles-Bement-Pond Co., 
May 5 Mr. Reiss was 


George T. Reiss, vice 
director of the 


Hamilton, Ohio, on 


Co. and a 
home in 
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Cincinnati, Ohio, on Dec. 6, 1849. In 187” he moved to Ham- 
ilton, where his first employment was as draftsman at the old 
Cope & Maxwell shops. In 1878 he was placed in charge, as 
master machinist, of the engineering department of the Niles 
Tool Works, which removed from Cincinnati to Hamilton in 
1871. He was the chief mechanical engineer of the concern, 
later became superintendent of the drafting department, and 
was subsequently elected a member of the board of directors, 
of which he was also secretary. Upon the death of the late 
Col. Alexander Gordon and the accession of James K. Cullen 
to the presidency of the directorate, Mr. Reiss became vice- 
president, which position he retained until his death. Mr. 
Reiss was a prolific inventor and held the rights to many 
patents for tools and machinery for the manufacture of ma- 
chine-made tools. To his ability is attributed a large measure 
of the success attained by the Niles Tool Works Co. 





NEW PUBLICATIONS 











THE “MECHANICAL WORLD” POCKET DIARY AND YEAR 
BOOK FOR 1915. Two hundred and ninety-seven 4x6-in. 
pages; 85 illustrations; indexed; cloth bound. 

THE “MECHANICAL WORLD” ELECTRICAL POCKETBOOK 
FOR 1915. Two hundred and twenty-one 4x6-in. pages; 
130 illustrations; indexed; cloth bound. Price 50c. each. 
The Norman, Remington Co., Baltimore, Md. 

This is the twenty-eighth year of issue of the Pocket Diary 
and the fourth or fifth of the Electrical Pocketbook. Both are 
well known, and the 1915 editions are in keeping with those 
that have gone before. 

In the Pocket Diary a number of new features have been 
introduced. The. section on gearing has been rewritten and 
extended. The former subject. matter on beams and girders 
has been dropped and its place has been taken by a section 
dealing with structural iron and steel. The section on gas 
engines has been revised and extended. New matter has been 
introduced on the strength of flat plates, and a section has 
been introduced dealing with limit gages. Among the tables 
are several that are new, including those on the cost of power, 
helix angles, Morse tapers, and proportions of T-slots. 

The Electrical Pocketbook has also undergone revision. 
Matter dealing with electric circuits, switching and synchro- 
nizing has been introduced. One new section takes up the 
operating troubles of alternating-current generators and mo- 
tors and gives their remedies in a concise form. The matter 
dealing with electricity on shipboard has been rewritten and 
extended, and additions have also been made to the parts 
treating of electricity in coal mines and of electric starters. 
The section on electric lamps and electric lighting has been 
brought up to date. 

INSTALLING EFFICIENCY METHODS. By C. E. Knoeppel. 
Two hundred and fifty-eight 7x10-in. pages; 103 illus- 
trations; cloth bound. Price $3. The Engineering Maga- 
zine, New York. 

This volume is one of the Works Management Library 
Series, The material originally appeared in articles pub- 
lished in the “Engineering Magazine” during the year 1914. 
Much of it was expanded and to a considerable extent recast 
in preparing it for book publication. The work differs from 
many others in that it does not declare any philosophy of man- 
agement, define any principles or outline any system. It is by 
contrast a recital of practice. Thus, it will interest the man 
who purposes to install some of the newer methods of man- 
agement and wishes to know how such work is started and 
carried forward, 

There are nineteen chapters. The first five are written in 
dialogue style, purporting to give the conversation between 
members of a board of directors of a manufacturing plant in 
business difficulties and a management expert. This is a 
style that probably will not appeal to many technical readers. 
The engineer and shop manager are in the habit of receiving 
printed information expressed in a most concise fashion. Thus, 
the phraseology necessary to carry out a dialogue form must 
become wearisome, 

Beginning with Chapter 6, the book describes methods that 
might be followed in reorganizing an industrial plant. There 
are numerous illustrations showing forms and details of sys- 
tems and a few of manufacturing devices. The chapter head- 
ings, beginning with Chapter 6, are: The Business Analysis; 
The Diagnosis; Prescribing the Treatment; The Organization: 
The Engineer, the Management and the Men: The Time 
Study; The Planning Department—Analysis and Material Con- 
trolled; The Planning Department—the Necessary Machinery; 
The Planning Department—Auxiliary Devices; Standardizing 
the Working Conditions; Standardizing the Operations; The 
Bonus Plan of Wage Payment; The Efficiency Clearing House; 
Manufacturing Costs. 
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UNIVERSAL SAFETY STANDARDS. 3y Carl M. Hansen. 
Three hundred and twelve 5x7%-in. pages; 204 full-page 
illustrations; indexed; flexible binding. Price $3. The 
Universal Safety Standards Publishing Co., New York. 


This second edition of a reference book of safety stand- 
ards should be in every machine shop. It has been compiled 
under the direction of the Workmen’s Compensation Service 
Bureau and covers its field solely from the engineering view- 
point. There is no discussion as to the value of, or reason for, 
any of the recommendations or safeguards presented. The 
great value of the standards is not in their specific construc- 
tion, but the general application of the principle of safeguard- 
ing to machinery and shop equipment. The particular guards 
presented must be modified in many cases to meet special shop 
needs, but the method of attack presented is sound. 

The matter in the book divides into four general sections. 
The first deals with general safety standards, the second with 
machine-shop safeguards, the third with foundry safeguards, 
and the fourth with general rules for practice in machine 
shops and foundries. Seventy-one of the full-page illustra- 
tions apply to general safeguards, 95 to machine tools and 
machine-shop equipment, and 38 to foundry equipment. 

A question may be raised as to the advisability of including 
patented devices, which has becn done in a number of cases. 
It would seem reasonable to expect that any standard pre- 
sented in such a work could be adopted in principle by any- 
one who chose. This is obviously impossible in the case of 
those patented. Another question can be raised in regard to 
the illustration on page 239 and the text on page 144 that 
refers to it. These purport to give a general machine-shop 
plan. The nine items are so much restricted and so specific 
that it is doubtful if they can have any general application: 
in fact, many of them are diametrically opposed to some of 
the best machine-shop practice. 

The few points of criticism, however, merely emphasize 
the general excellence of the work. It is gratifying to the 
reviewer to meet with information in the safety field which is 
in a form destined to be of practical use. 





BUSINESS ITEMS 











The New York offices of Edward R. Ladew Co., Ine., have 
been moved to 133-137 Centre St. 


The Shawmut Iron & Wire Works has moved from Charles- 
town, Mass., to 97 Tileston St., Everett, Mass. 

The steel plant of the International High Speed Steel Co. 
at Rockaway, N. J., is now nearing completion and it is ex- 
pected will be in full operation by the latter part of June. 

A. L. Samelson, Roschdestwensky, Boulev., Haus Zenker, 
Moscow, Russia, is to organize a company for the manufacture 
of electrical material and will be in the market for equipment. 

Henry M. Sonnenthal, managing director of the Selson 
Engineering Co., of London, England. who has been in this 
country for several months, has established temporary Amer- 
ican offices at 78 Broad St., New York, N. Y. 

The Reliance Gauge & Column Co., Cleveland, Ohio, re- 
cently purchased the business of the Cleveland Clutch Co 
The new plant of the former will soon be equipped to greatly 
increase the facilities for clutch and pulley manufacture. 

The firm of H. W. Petrie, Ltd., Toronto, Canada, communi- 
cates a desire to get into immediate touch with firms in a 
position to build machinery for the manufacture of rifle cart- 
ridges such as used by the French, Servian and Russian 
governments. 

The foundry equipment business of the Central Iron 
Works, Quincy, Ill., has been absorbed by the Whiting Foun- 
dry Equipment Co., of Harvey, Ill., thereby adding to the 
product of the latter company a complete line of dust ar- 
resters and water cinder mills. 

The Linde Air Products Co. has purchased a factory site 
in St. Louis, Mo. This plant will be the fourteenth one erected 
by this company, and is in keeping with its policy of adding 
oxygen producing centers as soon as the demand for the gas 
is developed in any particular territory. 

Jacob Gesundheit & Co., 12 Rue Prozha, Varsovie, Russia, 
communicates its desire to make connections with American 
firms for the handling of the following articles: Aluminum 
table equipment, pins, safety-pins, needles, cutlery, razors, 
safety razors, pressed and pearl buttons, clasps for leather 
articles and small metal products of kindred nature. 

F. W. Child & Co., 55 Liberty St., New York, N. Y., has 
been awarded a contract for 150,000 Mauser rifles. The manu- 
facture of certain of the small parts of these rifles will be let 
out on contract to those plants having sensitive drilling 
equipment, reamers, riflers, thread millers, turning lathes, 
grinders and profilers. Those interested can secure specifica- 
tions of the parts to be manufactured by addressing Captain 
Beckert, of the above-mentioned firm. 

F. B. Lown, formerly Eastern manager of Edgar Allen & 
Co., Ltd., Sheffield, J. J. de Boves, technical expert of Swedish 
Iron & Steel Corporation, and W. B. Dukeshire of Dukeshire 
Iron Works, with other prominent steel men, have incorporated 
as the Century Steel Company of America and on May 1, 1915, 
will open a warehouse and office at 191 Pearl St., New York 
City. The production end of the business will be operated 
under the name of the Century Steel Works which will melt, 
hammer or roll all high-grade steels sold by the Centuty 
Steel Company 
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PIG IRON—Quotations were current as follows at the 


points and dates indicated: 


No. 2 Southern Foundry, Birmingham 
No. 2X Northern Foundry, New York. 
No. 2 Northern Foundry, Chicago.... 
Bessemer, Pittsburgh... 

Basic, Pittsburgh........ 


MISCELLANEOUS METALS 


AMERICAN 
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Prices--Materials and Supplies 
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May 14, Apr. 15, May 16, 
1915 1915 1914 
$9.50 $9.25 $10.50 
14.25 14.25 14.75 
13.00 13.00 14.00 
14.55 14.55 14.90 
13.45 13.45 13.90 


NEW YORK 





May 14, Apr. 15, May 16, 
1915 | 1915 1914 
— Cents per pound————— 

Copper, electrolytic (carload lots) 19.00 16.874 14. 25 
, ee ; : 39.50 55 CO 34.50 
SS 4.20 +. 20 3.90 
Seer 14.00 10 00 5.20 
Copper sheets, base... . 21.00 21. 50 19.75 
Copper wire (carload lots)... 21.50 19.75 15 50 
Brass rods, base... . : one 20. 50 18.75 14.00 
Brass pipe, base............... 23.50 20.00 16.00 
Brass sheets. .. 20.50 19.00 14.50 
Solder 4 and } (case lots). 28.50 34.50 24.50 


STEEL SHEETS FROM JOBBEI 


tS’ WAREHOUSE, NEW YORK 


May 14, _ | Apr. 15, May 16, 
1915 1915 1914 

Cents per pound ~- 
No. 28 Black. . 2.60 2.60 2.70 
No. 26 Black.. . 2.50 2.50 2.60 
Nos. 22 and 24 Black.. 2.45 2.45 2.55 
Nos. 18 and 20 Black.. >. 40 2.40 2.50 
No. 16 Black.. ‘ ' 2.35 2.35 2.45 
No. 14 Black.... 2.25 2.25 2.35 
No. 12 Black.. 2. 20 2.20 2.30 
No. 28 Galvanizedt 4.00 4.00 3.70 
No. 26 Galvanizedt 3.75 3.75 3.40 
No. 24 Galvanizedt 3.55 3.55 3.25 


STEEL SHAPES FROM JOBBEI 


tS’ WAREHOUSE, NEW YORK 


May 14, Apr. 15, May 16, 
1915 1915 1914 
— Cents per pound— 
Steel angles base 1.85 1.85 1.80 
Steel T’s base = : 1.90 1.90 1.95 
Machinery steel (bessemer)... 1.80 1.80 1.85 


SWEDISH (NORWAY) IRON—The demand for this ma 


terial is so great that mills abr 


oad are all working overtime 


Prices are subject to violent fluctuations and quotations may 


be withdrawn at any moment. 
sumers at $3.75 to $4 per 100 lb 
at $3.25, New York. 





Some dealers quote to con- 
Large orders may be placed 


WELDING WIRE There is still some demand for the pop- 


ular sizes However, prices ret 


Cents per 


nain unchanged as follows 


Cents per 


Size Pound 

>a ‘ 9.50 
No. 14 10.00 
‘ . sees 10.00 
No. 18 : Se 16.00 
No. 20 . 20.00 


MACHINE BOLTS—The current market price is 70 and 


Size Pound 
4 7.00 
a 7.00 
No. & 7.00 
ye. 8.50 
No. 12 9.00 
10% off the list price To ste 


orders more generous concessi« 
discounts the net prices per 10( 


ady customers and for large 
ms are made At the above 
) are as follows 


Diameter 


Lengt! 4 ‘ ‘ liz 
1} in $0.46 $0.65 $1.39 $1.94 $2. 84 $4.07 
2 in 0.48 0.69 150 2 07 3.02 4 32 
2} 0.50 0.73 1.60 9 2] 3.21 4 
3 i 0.53 0.79 1.71 2.34 3.40 1 80 
3} in 0.55 0.82 1.81 2.48 ; 5O 5 of 


COPPERED BESSEMER ROD—The following net prices 
are quoted for 50 Ib. lots from warehouse, New York 


Size, in Cents per lb Size, i Cents pet 
oom to & 19 00 yi é 7.00 
ay 9.00 Py ei 7.00 
i S00  ¢ 5.00 


TOOL STEEL—(Third Grade 
gzons are quoted at the follow 
lots of 100 Ib., jobber'’s wareho 
base): 


Size, in Cents per Ib 
is 30.00 
5 ? Oo 
32 ~< 
is 17 00 
i 15.00 


) Rounds, squares and octa 


ing net prices per pou id, n 


use, New York (5 to 2 in 


size, i Cents per Ib 
i‘ 14.90 
H 13.00 
iN 13.00 
12. 50 


STANDARD MACHINERY STEEL Rounds and squares 
are quoted at the following net prices in 100-lb. lots, New 
York 


Diameter, Diametet, Diameter, 
in Per 100 lb in Per 100 lb in Per 100 It 
+} $1.10 3 $2.60 if $3.00 
3 3.60 3x 2.60 St 3.10 
Ys 3.00 3h 2.75 23 3.35 
2 SO 3s 2 SS 6} 3.60 
2 70 i} 2° OO 6) ; &5 


STANDARD PIPE—tThe high price of spelter has resulted 
in much higher prices for galvanized pipe Revised discounts 
are as follows: 

Black Galvanized 


}- to 2-in. steel, butt welded R 81% 724° 
2}- to 6-in. steel lap welded gOe, 72)! 
7- to 12-in. steel, lap welded 7a° ooae 


At these discounts, the net prices of pipe in cents per foot, 
in large lots, at Pittsburgh are as follows 





——Cents Cents ‘ 

Diam- Galvan- Diam Galvan 
eter Black ete! Black ized 
%4 -in 2.20 2-in 7.40 11.15 
l-in 3.40 2%-in 12.20 18.60 
1%-in 4.60 3-in 16.10 24.20 
l‘.-in 5.50 t-in 22.90 34.50 

MONEL METAL—The following prices are net per Ib 

for hot rolled rounds and flats For prices of square and 


hexagonal bars add two certs per Ib. to the corresponding 
size of the rounds. (Mill lengths, 8 to 14 ft.) 


HOT ROLLED ROUNDS 


10,000 Ib 2000 Ib 500 Ib Leas tt 
Size, in and Over = and Over and Over 500 Ib 
vs to ts ° 24. 75e¢ 25. 7he 26 2he 27 Dix 
i to lj 24. Oe 25. 2x 25.7 26. 7h 
ltt to 2] 25. 00e 26. 2he 26. Tl 27 .7he 
248 to 4 26. 75e 27 25e 27 50 28 Sie 

HOT ROLLED FLATS 
Width in Inches 
Thickness, in to 1 1} to 2} 2] to t 
i to is 20 OW 2S (Me 
ito l on (nh "7 Wh i Oe 
ly to 2 1 ON On iM 


COLD DRAWN STEEL TUBING—tThe following prices are 
net per ft. in cents from jobber'’s warehouse New York 


Thickness of Outside Diameter Inehe 

Wall, B.W.G H j } j l 1} 
22 6.75 6.75 6.75 7.37 8 68 9 35 10.26 12 42 
IS 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.7 
il 16.88 20.09 23.52 26.79 2 OSD 


DRILL ROD—This sells to consumers at the following dis 
counts Third grade, 65 off; second grade, 40% off, and first 
grade, 25% off 

At these discounts the net prices are as follows 


ROUND POLISHED DRILL ROD 


First Second Third 

Size, in Crack Crack Grad 

#% to 1) in S7 ihe 10) O0e 17. Whe 

i} to } in 41. 2h 300 19. 2c 
vs to bin 15 Oe 16 Oe 21.00 
0.178 to 0.4218 ih le 15 (We 26 2 

0.125 to 0.270 G2 Qh 10 Sih ol Be et 

0, 202 to 0.120 OF IW 4 Oe ek 


SEAMLESS DRAWN TUBING—(Tron Pipe Sizes)—The fol- 
lowing prices are quoted from jobbers warehouse, New York, 
in cents per pound 


Diameter, 
i Brass Copper Inches Brass Copper 
; 19 Wh 22 Mk a ih 23 ik 
1 10 Wh 2? Mik 1 O11 Mk 24 Ok 
1} 19 He 22 Aik { 3 Tk OH tke 
] ; 10 hk 2) MWh > on Tk on Tih 
2 10 Whe 22 Aik i eh Fite oO Tih 
2) 19 Wh 22 Wk 7 Im Tbe 3 vk 
3 19 50k 22 . 30 S 0 ke 33 Mie 
IRON WIRE The following prices are net per Ib. in 100 Ib 
lots or more from jobber’s warehouse, New York 
Birmingham 
Wire Gage 100 Lb B.W.G 100 Lb BW.oG 100 Lb 
5to 9 , 00 17 10 22 6.600 
10 to 11 3.30 IS 1 80 23 6.90 
12 $45 10 > 70 24 7 
i3tol4 2 75 *~) 6 00 25 7 
15s to 16 1.20) !1 6 "My 7 S80 
METALS—Copper has been dull, with buying limited to 
s ill lots To the large consumer the price for electrolyti 
is 19c., delivered 30 days, and 23c. for Lake. Some small resale 


lots, probably not more than 50,000 Ib. each, can be had at 
slightly under these figures Tin has been very dull for a 
fortnight and now sells at 39@50c. Spelter is 14: Antimony 
continues scarce, selling at the extraordinary figure of 40« 
per lb 
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METAL WORKING 


NEW ENGLAND STATES 

M. Mulkern, Vortland, Maine, is building a garage at 
Bradley and Congress St. 

c. H. Ellis, Keene, N. H., is having a two-story garage 
constructed on Emerald St. It will include a repair shop. 

Percival W. Clement, Berwick Hotel, Rutland, Vt., has 
awarded the contract for the construction of a two-story, 
80-120-ft. garage. 

A. Waterman, Hyde Park, Boston, Mass., has awarded the 
contract for the construction of a one-story brick garage 
at Hyde Park Ave. and Everett St., to cost $50,000. 

The Clinton Wire Cloth Co., Clinton, Mass., has purchased 
additional land, and plans the construction of a mill. 

Chapin & Chapin, Springfield, Mass., has purchased a site 
on Main St., Westfield, Mass., and will build a 75x125-ft. 
public garage. 

The Van Norman Machine Tool Co., Springfield, Mass., 
has awarded the contract for the construction of a three- 
story, 51xS8-ft. brick building at 160 Wilbraham Ave., to 
cost $12,000. 

Wier Stove Co., Taunton, Mass., has awarded the contract 
for a 65x150-ft. addition to its foundry. Noted Nov. 19. 

Fire, May &, damaged the plant of the Parker Wire Goods 
Co., Worcester, Mass. Loss, $8000. 

G. De Fusco, Providence, R. L, plans the construction of a 
two-story, 35x67-ft. brick garage on Arthur Ave. 

Archibald H. Carruthers, 3933 Orms St., Providence, R. L, 
plans to construct a one-story, 36x100-ft. brick and _ steel 
Rarage. 

M. S. Alper & Son, 275 Dyer St., Providence, R. L, will build 
a one-story, 58x82-ft. brick and steel garage on South Main St. 

The contract has been awarded for the construction of 
a one-story, 60x200-ft. brick and steel addition to the plant 
of the American Brass Co., Ansonia, Conn. 

The “‘Locomobile Co. of America, Bridgeport, Conn., will 
build a $60,000 addition to its Seaside Park plant, and a 50x56- 
ft. brick factory on North Washington St., to cost $7000. 

The Lake Torpedo Boat Co., Bridgeport, Conn., has pur- 
chased a large tract of land on Jefferson St., and will build 
an addition to its plant. 

Plans have been prepared by F. G. C. Smith, Arch., for 
the construction of a two-story, 26x167-ft. brick garage at 
Greenwich Ave. and Mason St., Greenwich, Conn., for G. L. 
Johnson. 

The Eastern Machine Screw Co., New Haven, Conn., plans 
to enlarge its plant. 

The Waterbury Farrell Foundry & Machine Co., Waterbury, 
Conn., will construct a three-story, 50x150-ft. building. Ww. 
E. Griggs is Arch. 

The Rowbottom Machine Co., Inc., Waterbury, Conn., plans 
the construction of a two-story, 40x100-ft. brick factory at 
Waterville, Conn. W. E. Griggs is Arch. 

The American Brass Co., Waterbury, Conn., will soon 
receive bids for the construction of an addition to the plant 
of the Benedict & Burnham Co., South Main St. 

The Scoville Mfg. Co., Waterbury, Conn., manufacturer 
of brass goods, has awarded the contract for the construction 
of a one-story, 200x600-ft. brick and steel factory on East 
Main St. 

MIDDLE ATLANTIC STATES 


Goodwin Bros., Niagara Falls, N. Y., will build a 70x60-ft. 
garage on River Rd., opposite Upper Bridge. 

The Pathe Freres Phonograph Co., 29 West 38th St. (Bor- 
ough of Manhattan), will establish a plant on Cortlandt St., 
Belleville, N. J., for the manufacture of the pathephone, a 
talking machine. 

The George C. Moon Co., 124 White St., New York, N. Y. 
(Borough of Manhattan), manufacturer of wire rope, will es- 
tablish a plant at Garwood, N. J. 

The Crucible Steel Co. of America, Harrison, N. J., plans 
to build four one-story, 90x325-ft. machine shops. 

The Automatic Weighing Machine Co., Newark, N. J., will 
build a garage on Commerce St. 

M. Traud, Newark, N. J., will improve his machine shop 
at 126 Polk St 

George R. Delaney, South Amboy, N. J., has awarded the 
contract for the construction of a 40x75-ft. brick garage at 
Fourth and Stevens St. 

The G. F. Erich Co., Allentown, Penn., is building a garage 
on St. Cloud St., Allentown, Penn. 

Walter F. Leedom, Bristol, Penn., has awarded the contract 
for the construction of a one-story, 45x75-ft. brick garage 
on Otter St. 

The Hudson Motor Co., Dubois, Penn., has had plans pre- 
pared for the construction of a two-story brick garage on 
East Longe Ave. 

The Osborn Machine Co., Dubois, Penn., contemplates the 
construction of a 50x140-ft. foundry. 
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Blackburn & Turner, Ellwood City, Penn., is building an 
addition to its garage on Spring Ave. 

Alfred C. Elkinton will build a garage at Moylan, Penn. 
W. F. Price, Philadelphia, Penn., is Arch. 

The Pennsylvania Laundry Co., Philadelphia, Penn., has 
awarded the contract for the construction of a 45x176-ft. 
garage on Mt. Vernon Ave. The estimated cost is $11,400. 

The Westinghouse Air Brake Co., Pittsburgh, Penn., plans 
to improve its plant at Wilmerding, Penn. 

S. H. Wayne, Reading, Penn., plans to build a two-story, 
30x90-ft. brick garage on Carpenter St. between Franklin 
and Chestnut St. 

Fire, May 8, destroyed the plant of the Bessemer Foundry 
Co., Sharon, Penn. Loss, $25,000. 

The French Street Garage Co., Wilmington, Del., is building 
a one-story, 43x70-ft. garage at Second and French St. 

L. W. Allers & Son, Baltimore, Md., has awarded a contract 
for a two-story, 65x65-ft. brick and concrete garage. 

The Southern Garage Co., Baltimore, Md., is building a 
garage at 4-12 West St. 

William J. Tickner, Baltimore, Md., has awarded the 
contract for the construction of a garage on Old Lane St. 
The estimated cost is $10,000. 

Fire, May 7, destroyed the factory and foundry of the 
Hoch Mfg. Co., manufacturer of sheet metal, Hagerstown, 
Md. Loss, $10,000. 


SOUTHERN STATES 

The contract has been awarded for remodeling a building 
into a modern garage for the Sparks Garage Co., Athens, Ga. 

The Hamilton Motor Car Co., Chattanooga, Tenn., will 
equip a garage and repair shop. L. T. Prigmore is in charge. 

S. Leeper plans to establish a machine shop at Clarksville, 
Tenn. 

The contract will soon be awarded for the construction of 
a one-story garage at Memphis, Tenn., for Robert Lockwood, 
298 Madison St., Memphis, Tenn. 

Work has been started on the construction of an addition 
to the Home Garage, Sixth and Jefferson St., Paducah, Ky. 

A company has been organized with a capital of $100,000 
by S. Foreman for the purpose of constructing a garage and 
machine shop at Paducah, Ky. 

MIDDLE WEST 

The city of Akron, Ohio, has awarded the contract for the 
construction of a machine shop for the Fire Department. 
Noted Apr. 29. 

Plans are being prepared by H. Hake & C. H. Huck, Arch., 
Cincinnati & Suburban Bell Telephone Bldg., Cincinnati, Ohio, 
for the construction of a four-story, 45x62-ft. garage and 
repair shep for R. K. Barbowe & Co., Fifth and Sycamore St., 
Cincinnati. Estimated cost, $30,000. 

The Hydraulic Pressed Steel Co. contemplates the con- 
struction of several additions to its plant at 3152 East 61st 
St., Cleveland, Ohio. J. H. Foster is Gen. Mer. 

The Lake Erie Smelting & Refining Co., Cleveland, Ohio, 
will construct a two-story addition to its plant. 

Plans have been prepared by F. G. Walker, Arch., for the 
construction of an addition to the plant of the National Acme 
Co., manufacturer of screw machines, Stanton Rd., Cleveland, 
Ohio. Noted Mar. 25. 

The Solar Metal Products Co. has awarded the contract 
for the construction of a plant at Third Ave. and the Penn- 
sylvania R.R., Columbus, Ohio. Estimated cost, $38,000. Noted 
May 13. 

The Dayton Engineering Laboratories Co. has awarded the 
contract for the construction of a seyen-story, 70x425-ft. 
addition to its plant at Dayton, Ohio. he company manu- 
factures the Delco starting and lighting systems for automo- 
biles. Noted Apr. 22. 

Plans are being considered by the Beckwith Railway Fog 
Signal Co. for the construction of a factory at Fostoria, Ohio. 
H. J. Adams is Pres. 

The American Foundry & Machine Co. contemplates the 
construction of a one-story, 100x100-ft. addition to its foundry 
at Hamilton, Ohio. Fred G. Mueller, Rentschler Bldg., Hamil- 
ton, is Arch. 

The Minster Machine Co. contemplates the construction 
of an addition to its foundry at Minster, Ohio. 

The Ford Motor Co., Highland Park, Mich., is receiving 
bids for the construction of a 100x190x243-ft. store and terra 
cotta service station. Albert Hahn, Detroit, Mich., is Arch. 

The Auto Wheel Co., Lansing, Mich., will build a one-story, 
60x160-ft. addition to its plant. 

P. A. Seeker, Marine City, Mich., has recently purchased 
property in London, Ont., upon which he plans to construct 
an automobile manufacturing plant. The approximate cost 
is $15,000. 
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How | Use The American Machinist 


By THOMAS PASCOE, Master Mechanic, Oliver Iron Mining Co. 


the American Machinist 

for about fifteen years, 
during this time every copy | 
have received, I never failed to 
open, then start with the very 
first page, (both advertisements 
and reading) my object in pay- 
ing such attention to the adver- 
tisements is, | am in the mining 
business, and have charge of a 
number of repair shops. In 
these shops a great many re- 
pairs have to be made, both 
large and small. 


| HAVE. been a subscriber to 


By making a study of the ad- 
vertisements, and keeping at it, 
I have gotten familiar with all 
the latest machines and tools as 
soon as they come on the mar- 
ket, and from my recommenda- 
tion our company has _pur- 
chased lathes, radial drills, 
shapers, drill grinders and pipe 
cutters, also a great number of 
small tools. 


I have never had any trouble to 
convince our manager that a 
certain machine or tool would 
be very useful in our work, be- 
cause it has been shown and ex- 
plained so thoroughly, that I 
could easily tell him why a 
saving could be made. Telling 


him the claims made there were 
true, or they would not be 
there. 


In mining shops I might say 
that 90°% of all the work done 
in the shops, is repair work. For 
this reason | have made a con- 
stant study of the practical 
shop kinks and short cuts. 
Whenever I see an article that 
looks as if it might be made use- 
ful in our shop, | would take it 
out in the shop to have our ma- 
chinists give their opinion on it. 
Very often we have decided to 
use the “kink’”’ and the result 
has been a good saving over our 
previous way of doing it. 


Another thing that has been 
useful to me is the tests that are 
made on machines from time to 
time, and explained. It has 
shown us to speed up. This 
has brought up the efficiency of 
many of our machines. 


Our company has spent large 
sums of money on “Safety De- 
vices, making a great many of 
these and applying them to the 
machines. I have found that 
the American Machinist has 
taken a live interest in this work 
also. By being on the look-out 
for the articles that appear 





there, we have been able to 
make guards that were neat and 


better. This I hope they will 
keep on doing. A well pro- 
tected machine looks good, 


showing the employer is in sym- 
pathy with the workmen. 


I never destroy the reading 
pages of my paper. At the end 
of each year, I remove all the 
advertisements from the read- 
ing pages. These | bind and file 
away in a system that I have 
kept for years. I have often 
been well paid for doing this. 
Many the times have | gone to 
my back numbers to get some 
information on some repair job 
that we have had to do. 


I have often thought if the mas- 
ter mechanic's in the mining 
shops would take to writing 
their experience in making some 
of the repairs that are made, 
and have them published from 
time to time, there is no doubt 
but what they would be inter- 
esting reading and some of them 
would be useful to others. In 
mines that have a great amount 
of water to pump, some of these 
repairs have to be made in 
shortest time possible to pre- 


vent the mine being flooded. 
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Forging the Blanks for 18-Lb. 
British Shrapnel--] 


By E. A. SuverkKrop 
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patience with which they answered my questions and ex- 





SYNOPSIS—In the shops of the Montreal Loco- plained everything to me. 
motive Co., Montreal, Canada, 3000 shell blanks, ~ In Fig. 1 are shown the stages of evolution from 
10 in. long, 34% tin. diameter and V4 in. thick in bar-stock blank to the forging trimmed to length. 

the wall, are being made every 24 hr. The blanks Just as the existing lathes. planers. ete. in the machine 
are 0.50 carbon steel, 47 in. long and 3M tn. shop were put to work pending the arrival of more suitable 
diameter. These blocks of steel are heated and, tools, so in the forge shop the large f] inging press shown 
in two operations, squirted and drawn, with an in Fig. 2 and the heavy bulldozer shown in Fie. 8 were 
allowable error of 0.01 in. on the surfaces nol sub- set to forging the shell blanks until special presses could 
sequently machine d, lo the dimensions give n above. 0 built and delivered. These special presses are now atl 
work, but as it Is a question of “deliver the goods,” the 
The hot squirting of 0.50 carbon steel cups is said to flanging press and the bulldozer are still on the job day 

have originated in England, but as far as Canada is con- and night, for in the ammunition shops 24 hr. is a day. 
cerned the operation was first performed in the Govern- The steel for these forgings comes in ordinary straight 


ment Arsenal at Quebec. Since the beginning of the war, ened commercial bars 10 to 12 ft. long. The specifications 




















Fic. 1. Tne Staaes or Evotvution rrom THE Bar-Stock BLANK TO THE Forainac TrimMep to LENGTH 


0.15 to 0.55 carbon, 0.70 manganese and less 





however, the government shops have been open to inspe call for 5 

tion and every assistance has been given the representa- — than 0.0! sulphur and phosphorus 

tives of private plants which have undertaken — the The steel mill stamps a number on each bar of a ship- 

manufacture of ammunition. In turn, each manufacture! ment made from a certain “melt.” Test pieces from each 

has added his little to the fund of knowledge, and this melt are first analyzed and broken by the Canadian In- 

has cheerfully been handed along the line. spection Co. Ilaving passed s inspection, three bars 
Before coing further. I wish to thank everv man at the are selected by the Montreal Locomotive Co.’s chemist 

shops of the Montreal Locomotive Co. for the courtesy and from each “mie _” and two pieces are cut rom each of 
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The cutting of the bars to forging length is the first 
operation. Three thousand forgings are now required 
each day, and every machine at all adaptable to this work 


Of the two pieces from each bar, one piece is 


these bars. 
analyzed and the other is made into a shell, going through 
all the operations up to and including heat treatment. 




















Fig. 2. Large FLANGING PREss 


~ 


has been requisitioned for cutting bars to the specified 


The scleroscope test is also made, which helps to determine 
length of 47g in. Four methods of cutting are at present 


the heat treatment. Test pieces are then cut from the 
shells, and the tensile strength ascertained. Iaving 
passed the tests, the rest of the bars in the melt are cut to 
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Curtina BLANKS ON A Newton Coip-Saw Fig. 4. Gorton Coip-Saw 


the standard length of 47% in, for shell-forging blanks, employed, as shown in Figs. 3 to 6, and these will be 
the blanks from each melt being kept together throughout augmented soon by a heavy slab miller with a gang 
manufacture. of high-speed saws. Two jigs will be used, each hold- 
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ing the full capacity of the miller table. 
is running, the operator will be busy 
severed blanks and reloading the other jig. 
work will be handled to and from the miller by a hoist. 

CoLp-SAW CUTTING 
3 is shown a larg 
The bars 


In Fig. 
four blanks at a pass. 


soft-wood clamps B, which are shaped to bring the bars 
to the same circle as the saw, thus reducing the travel and 


time of cutting to a minimum. 
first, but did not grip the bars securely. 


250 blanks can be cut in 10 hr. 


treme right are not loosened until the bars are too short to 


handle in the saw, thus avoiding a lot of 
adjusting of the individual bars. 


In Fig. 4 is shown a Gorton saw on the same 


. 4 bade 


CutrtTiInec BLANKS ON TURRET 





Fra. 5. 








Fie. 6. Currine 
When 
thus attached, its position with regard to the work was 
with the nearly 


{ was at first secured to a bracket attached to (. 
stationary and trouble was encountered 
severed blank jamming between the stop and the saw and 
breaking out the teeth. With the bracket 
shown to the saw-housing, the stop A is in contact with 
the end of the bar only when the saw is out of contact 


RB Ser ured as 


with the work. During the cut it is entirely out of con- 
tact, and at completion of the eut the blank is free to drop 
clear of saw and stop. 

In Fig. 5 is 
blanks. 
10 hr. 


turret lathe used for eutting 


On the machine shown 265 blanks can be cut in 


shown a 


While a cut 
unclamping the 
The jigs and 


Newton cold-saw cutting 
A are held between the 


Hardwood was tried at 
On this machine 
The clamps to the ex- 


unnecessary 


work. 
‘This saw has a capacity of 190 blanks in 10 hr. The stop 








BLANKS ON 


MACHINIST 


In Fig. 6 


plam me 


is shown the cutting of blanks on a large 


The bars are held down by ordinary strap cla 


and spacers are placed 


aqevices Tol 


between them. Speciil holdi 


tools and work are in course of construction 


whereby the output by this methed wi!l be from 400 to 


600 blanks per day. ‘Two tools are used in each head. 
The 


of the 


outer tools on each side are about %4 in. in advance 
inner tools so as to leave enough metal to resist thi 


With all 


compound Is used as a lubricant. 


bending stresses. these methods ordinary 


cutting 


REMOVING THE Burr 


\ burr is left on all blanks except those which are cut 


while the bar rotates. This must be removed. The removal 


is a simple job with a pneumatic chisel, but the method 


The 


Is about i. 


of holding the work is worth showing. machine steel 


blow k A, Fig. i. 


G in. wide 


» Ith. hieh, 
OO Th. The 


r¢ } 1 
a@ Yg-in. SCTSCTCW operated oy a 


secured to the bene! 
and 20 in. long. and weighs about 


blank # is gripped by 





Fia. 7%. Removine Burrs 











rik PLANER 
long crank handle C. The inertia of this heavy block 
Steadies t! work and makes cutting an easv matter. The 
crank handle is quickly operated. One operator can easil) 
Cl { burrs from all the blanks. 
FORGING 

Forging was first undertaken in 1 heavy flanging 
press. Fig. 2, the bulldozer, Fig. 8, and drop presses, not 
shown. That the reader may appreciate the excellence 
of this work, IT would especially call his attention to the 
dimensions and limits on Fig. 9 and then remind him 


that the men before its inception were forging locomotive 


frames. and that many ol them probabl never heard of 
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a hundredth of an inch. Further, the metal is worked 
hot and shrinkage must be allowed for, and finally both 
the shop and the government inspectors reject any work 
not up to specifications. 

FIRST 


The cut-off blanks are charged into ordinary reverber- 


FORGING OPERATION 


HINIST No. 21 


MAC Vol. 42, 
operation is in progress. At F are the guides for the 
punch head; at #/ are the seats for the dies for both first 
and second operations; at J is a cored opening for the 
removal of the work on completion of the second opera- 
tion. 

When the blanks have attained the proper temperature, 
a press feeder at each furnace removes one with a pair of 








atory furnaces, of which there are two for each press. tongs and, swinging it over his head, brings it down end- 
The furnaces are fired with oil at 25- _— ee . 
~ 3 lo 9 
wW "PP 15 Material-Steel Carbon 70% or over 


lb. pressure and air at 7 0z. Each press 
is equipped with two sets of punches 
and dies, as shown in Fig. 10. The 
punches are made of 0.70 carbon steel, 


USSta 
A BA didi 
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4k Finish all over 
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finished all over and hardened but not yy : | q 

drawn. The dies are made of 0.70 car- be 7 Diam - amee g aR 

bon steel or chilled iron. It has been 7 pean lentil 4 s Fao I 

found that new punches and dies have - Ket AUER 7! , i oy 

a tendency to stick to the work unless Pitt ia Die for If Operation 

they are first heated. ade /, | | I on Drop-Hammer 
The work of adapting the large ye {4 ‘wo 

flanging press and bulldozer to shell | eZ Ys > — & 

forging was taken care of by Robert os Uff oe iY ae 

Allison, works engineer, and while YY rene Dies for 2% Qperation 

these two machines are now employed ee 7 jin st iattael 








for the second operation, a description 


Piercing Operation 


of the fixtures applied to them will not Fie. 10. PuNncnes anp Dies For First Foreine 
be out of place. in Fig. 11 is shown OPERATION ON PRESSES AND Drop HAMMERS 





Fia. 8. 


the fixture for the flanging press. With the exception of 
the punches and dies, which are for the second, or draw- 
ing, the fixture is the 
same as used for the first operation. The same reference 
letters will be used in Figs. 2 and 11. 

The flanging press is 155 tons capacity with a stroke 
of 30 in. = was found that to assure proper stripping a 
pull-back of 25 tons per forging is necessary. For that 
reason the valle back on the press was inc reased to 55 tons. 


operation on the shell blanks, 


EQUIPMENT FOR FLANGING PREsS 


The flange @ is bolted to the upper platen. The dis- 
tance-piece ) connects with the original ram to bring the 
tools to handy working height. The two punches B are 
secured in the head as shown. A swinging stop operated 
by the handle C is disposed on each side of the press. 
In the plan view to the right the stop # is shown swung 
out of the way, while to the left it is in operating posi- 
tion. The swinging stop is used only when the second 


Forcing SHELL 


BLANKS ON A BULLDOZER 


on against an iron block to jar off as much of the scale 
as possible. Two men with the scrapers A, Fig. 12, and 
brooms then rapidly remove the rest of the scale and the 
feeders place the blanks in the dies. They then drop their 
tongs and take the guide B, Fig. 12, and lay it on top of 
the hot blank. The 354-in. recess is downw ard, surround- 
ing the hot blank and centering it. The punch then 
descends, enters the 3s5-in. opening on top, centers the 
and work with relation to itself and, passing on 
causes the hot metal to squirt upward around the 
punch. The press is then reversed and the punch ascends, 
bringing with it the forging, which is now about 71% in. 
long. Occasionally a forging will seize; then the punch is 
unscrewed and a new one inserted, which takes but a few 
minutes. When things are running right, the press will 
turn out 1000 first-operation cups in 10 hr. At C in Fig. 
12 is shown the blowpipe for removing scale from the 
dies in the first operation and at D the one for removing 
scale from the dies in the second operation. At F is shown 


guide 
down, 
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the spray for cooling the punches in the second operation 
when they get too hot. The length of service of a punch 
or die depends upon may variables; it is, however, not 
uncommon for a die to last 24 hr. 

As the requirements for the insides of the shells are 
more exacting, there being no machining inside except at 
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Fic. 9. SHELL SHRAPNEL 


(Dimensions in Inches) 
(1) Dimensions “A,” “B” and “C” are the finished internal 
sizes of shell. (2) At “D” this dimension allows material for 


machining equal to 0.05 in. per side (3) The material on 
inside wall allowed for machining from “C" to “D* tapers 
from 0.0 to 0.05 in. per side. (4) At the shoulder “E” on which 


disk rests material 0.1 in. is allowed for machining (5) At 
“FEF” material is allowed for machining equal to 0.05 in. per 
side. (6) At “G” material is allowed for machining equal to 
0.05 in Care must be taken to remove all scale from this 
part. (7) Face “H” to be machined by forging manufacturers 
(8) Projection “J to be left as shown on base unless other- 
wise specified when forgings are ordered. (9) Face “K”" to be 
machined by forging manufacturers to dimensions given. (10) 
Dimension “L” allows for machining, but this should not ex- 
ceed 3.55 or 3.50 in (11) Inside finish of forgings from mouth 
of shell at face “K” to dimension “C” to be smooth and free 
from scale, projections, irregularities and other blemishes 
The body must also be straight 

the bottom, the punches under normal conditions require 
to be replaced more often than the dies, averaging 4 to 5 
per day. 

The gage H, Fig. 12, is used in inspecting the finished 
forging. The short leg goes on the inside of the shell, 
the difference between the length of the legs indicating 
the proper base thickness. 

o 7. 
Obtaining Data from Wornout 


Bevel Gears 
By J. C. O’Brien 
The man who has to figure manufacturing data from 


wornout bevel gears sometimes runs into very trying situ- 
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Fic. 11. Equipment SHOWN For Seconp or DRAWING 
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&. FOR COOLING PLUNGERS 


Fia. 12. AccCEssorRIES IN CONNECTION 
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itions. He is liable to get a gear or pinion with one or 
ewo whole teeth in it, the balance of the teeth in all prob- 
ability being in some other city or, perhaps, strung out 
along some country road. The drive gears from the rear 
axle of an automobile are the most troublesome in this 
respect, as there are so many different tooth systems used 
in this type of gearing; for instance, one is liable to come 
in contact with gears made to the Brown & Sharpe Sys- 
tem of tooth dimensions, with a pressure of either 20 or 
1414 deg. and a stub tooth having a depth of almost any 
nitch proportion, or gears having an altered addendum, 
but standard depth, with a pressure angle of either 20 or 
1114 deg, 

When both the gear and pinion are at hand, and the 
original shape of teeth can be noted, a person familiar with 
the different tvpes can tell at a glance to which type a 
geal helongs, although in some respects the pinions 
especially it closely resembles one of another svstem. It 
is always best to have the mating gear at hand in order to 
This is 


of special lmportance when only one member of the drive 


determine which tooth svstem a gear belongs to. 


is to be replaced. 

We re ently had occasion to obtain data from a set of 
automobile gears which were an odd circular pitch and 
had teeth of standard depth, but altered addenum. Most 
of the teeth were broken out of the pinions, but as the 
gears were in fairly good shape, it Was required that on! 
the pinions be replaced. 

After making several fairly good guesses as to the circu- 
lar pitch of the gears, solving for the addendum of the 
pinion and then checking the outside diameters of the 
gears, we determined to find a formula which would give 
the cireular pitch of addendum direct from data which 
could accurately be determined from samples. 

The following notation and method were used in arri\ 
ing at a suitable formula. 

The smal! subletter g or p will be used to designate 
respectively whether the quantity refers to the gear or the 
pinion. 

Let 

N Number of teeth: 

P = Circular pitch; 

A = Addendum of tooth: 
V = Center angle of gear; 
) = Center angle of pinion ; 
0) Outside diameter : 

Equations (1) to (4) are well-known formulas used in 

calculating gearing. 

(1) Ag + Ap = 0.6366 P. 

(S\ Cee & sin X, 

(3) Ng P 0.3183 + Aq 2 cos V Ong. 
(4) Np P 0.3183 4+ Ap 2 cos Y Op. 

Subtracting Vg P 0.3183 from, and dividing both 
terms of equation (3) by, 2 cos, we have 

Da Va POBS183 
(») Ag en 

Subtracting Vp 2? 0.5183) from, and dividing both 
terms of equation | 1) bv, 2 cos, we have 

Op Np P. 0.3183 
(6) tp PE a 
Substituting (5) and (6) in equation (1), we have 


Og —Ng P0.3185 , Op —Np P0.3183 
Y rrr” ) . = 
(7) O.b5606 / » COs Y . 2 vos VY 
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Substituting the value of cos Y, as given in equation 
(2), we have 
Og — Ng0.81882" 
2 cos B 4 ia 2 sin x - 
: ; : On Na P0.3183 
Multiplying both terms of the fraction ee : 


Op — Np P0.3183 


(8) 0.6366 P 


2 cos 
bv tan \V we have 

Og tan X — Na P 0.3183 tan X 
(9) 0.6366 P : : y ——— 


2 802 . 


Op — Np P0.3183 
2 stn X 
Rearranging the terms in equation (9), we have 
(10) Og tan VY + Op Na tan VV 4 Np) P 0.3183 
2 sin V 
= 0.6366 P 
Dividing both sides of equation (10) by P, we have 
Og tan X (.Nq tan Np) 0.3183 
2sin VP 2sin X 


4 Op 


= (0.6366 
Ng lan VY + Np 0.3183 


; to both sides of equa- 
2 sin X 


Adding 


tion (11), we have 

Og tan xX 4+ Op 

$ 0.6366 
2sin X P 6 + 


(.Vq tan V + Np) 0.3183 


(12) 


2 sin X 
Multiplying both sides of equation (12) by 2 sin, we 


have 


" Og tan VY + Op 
(15) ; P = 


1.2732 sin VY + 
(Ny tan X + Np) 0.3183 

Dividing beth sides of equation (15) by Og tan X + 

Op and inverting, we have 
Og tan X + Op 

O.5 155 (4 sin XV + Ny fan NV + Np) 

Formula (14) may be used to determine the circular 
pitch of any bevel gears where the sum of the addenda 


(l4) P 


equals 0.6366 P; hence, it is applicable to gears having 
standard Brown & Sharpe tooth dimensions, as well as to 
gears having an altered addendum. The addendum of 
either the gear or the pinion may be found by solving 
equation (5) or (6) respectively. 

The following example will illustrate the use of the 
formula: Having given the following data, it is required 
that the cireular pitch and addenda be found: 

Where 

Number of teeth in gear = 50; 
Outside of diameter of gear 

Number of teeth in pinion 20; 
Outside diameter o b. 745. 


10.721 XK 2.5 + 4.745 


10.721; 


pinion 


1) P —_ 
_ 0.3183 (4 X 0.9284 + 50 XK 2.5 + 20) 
= O.666 in. 
10.72 50 X 0.6666 & 0.3183 
(5) Aq =- sat ; 183 _ 6.149 in. 
. 2 X 0.37136 
1.745 — 20 X 0.6666 X 0.3183 
)..Ae : = "= 0.270 in. 
2 X 0.9284 
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Ball-Pointed Measuring Tools 
By Wm. S. Rowe. 


The illustrations show the tools used for gaging grooves 
The diame- 
view, 


on external and internal cylindrical surfaces. 
ters were about 13 in. Two conditions were in 
namely, sufficient accuracy and low cost of instruments. 
These grooves were the form of U. 8. S. threads, four 
to the inch; but instead of being spiral like a single 
thread wound around a cylindrical surface, each was a 
separate circle in a plane 90 deg. to the center line of the 
cylinder. 
Diameter 
ball points of proper capacity on both outside and inside 


measurements were obtained by providing 








Point AND CoupLING SLEEVE FOR LIVE 
VISIBLE MICROMETER 


BALL 
END oO} 


Fig. 1. 














1 VERNIER 


Kia. 3. UsineG on 


micrometers. The balls were ordinarily steel bearing- 
balls about ,°5 in. in diameter and were held in place by 
soft solder. The same ball-pointed rod that was used 
in the inside micrometer served as the tail-rod in the out- 
side micrometer. Ball points were held to the live end 
of both inside and outside micrometers by the addition of 
parts, as shown in the illustration. The same short rod 
and ball A, Fig. 1, may serve for both the inside and the 
outside micrometers, Fig. 2, but two coupling sleeves B 
must be provided. 

The instruments should be set each time measurements 
are to be taken and, after measurements are completed, 
should always be checked back on standards to guard 
against a possible slip of rod. 

A 24-in. beam caliper with a vernier reading in thou- 
sandths of an inch was used to measure the spacing of 
hoth the internal and the external work. 


MEASURING EXTERNAL GROOVES 


The external groove spaces were measured by placing 
Fig. 3, in a conical depression of 


the ball contact A, 
a collar on the work, and the ball B, in the first groove, 
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so that the vernier would indicate the width of th space. 

The internal spacing was measured in the same way, 
except that the ball A was replaced by one mounted lik 
B. Placing the ball on the fixed jaw in an end groove 
and beginning at the opposite end, one-half the spaces 
were measured, then the instrument was reversed and the 
remaining spaces measured. 

When used on an inside micrometer, a collar is placed 
and a collar B, 
the 


between the micrometer head A, Fig. 4. 


on the rod. The open side of the sleeve C allows 


latter to be easily removed without disturbing the setting 


of the micrometer screw. The rod will then telescope the 
length of the sleeve, leaving the micrometer clear of the 
groove. It can then be read, and inserted in the next 
groove without the delay caused by revolving the mi 


crometer screw a number of turns. 


MEASURING A THREAD 


The method in which the micrometer is used is as fol 
Take, for example, the internal work, Fig. 5. If 
60 deg., as at A, a ball-pointed 


lows: 
the yrooves are “full V" 
micrometer set at 13 in. would read 13 in. less the diamx 





MICROMETER 


ARRANGED FOR INsIDI 





Fig. 5. Mrasurinc THREADS 


ter of the ball (in this case 5 In.) or 12.84375 in., or 
This is because a ball will not go to the bottom 


Thus, the gage 


1283 in. 
of a 60-deg. groove by once its radius, 
must be shortened once the radius of the ball at each end, 
making a total of one ball diameter. 

The same conditions hold at B, exe pt that, the grooves 
being U. S. S. shape, the gage must be 2 & C' longer than 
for a V-thread. In this case D is 0.8660 0.03125 
2 0.05412 in., and the micrometer therefore reads 13 


0.05412 in. 12.94587 inches. 


which 
the 


In torsion tests on rotating shafts, the results of 


were presented before the Vereines deutscher Inwenieure, 
two mirrors 


the 


torsion-dynamometers used consistd of 


definite 


optical 


distance apart on rotating 


the two mirrors into a telescope 
appear shaft but 
as torque is set up the images move apart and a certain move- 
to make them coincide 


fixed to prisms at a 


shaft. The images thrown by 
when the 


to coincide is not twisted, as soon 


ment of the source of light is require 


means of 


again This latter movement forms a convenient 
measuring the twist of the shaft and hence of the torque 
transmitted The instrument can also be used to measure 


the small differences in phase of two alternators running in 


parallel 
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Pattern-Making im a Small Shop 


SPECIAL CORRESPONDENCI 





epartiment, but this is extremely expensive because it 
SY NOPSIS—The small jobbing pattern shop ww a is so necessarv to ke p the two or thre ittern-maket 
live institution that has come to slay and has a fu busy New mas hines and attachments are continualh 


“4 ll re ow j . if li 4 Mpg " . . , : 
lure. This artrel describes an uy) odati Net Eng added to a line which is probably overburdened at the end 
land jobbing pattern shop and illustrates its mod- of the first year. Where there is a jobbing pattern shop 


ern equipment, An exceptionally neat work bench within convenient reach, there is fair certainty that pat 


and a direct-connec ted motor-driven planer are in- terns can be obtained for less money than if made in on 
lerestiny features. corner of a machine shop with the limited equipment 





which is almost sure to go with so small a side issue. The 
Worcester, Mass., is the home of some pretty sizable most important thing, however, is that when the design 


businesses, but it is more widely known as the home of a jng department of a shop finds itself obliged to-O.K. actual 


great number of small shops. Probably no manufacturing — pills for pattern construction, it is very different from 
business has ever started there except on an almost mi- simply sending an order to a patter -maker whose wages 
croscopic basis. Some have grown until they outgrew and expenses are a part of the fixed charges of the shop 

and where the cost of an individual pattern is neve! 


known. 





THe “CorNneEr-Stior™ 


The equipment of the “shop-corner” pattern shop 
usually limited to a single lathe, a combination saw, a 
jointer and, possibly, a bandsaw. Specialization and di 


vision of labor is impossible because there is no one with 





whom to divide the work. Supposing that the shop al 


Fig. 1. A Way to MAKE Uses or Lone Larue Beps 


the capital of the original owners, who have stood on the 
side-lines and watched others build upon and profit by 
their foundations. Others have profited by this example 
and have religiously clung to their own shops and pre- 
ferred to be content with lesser renown and more profit. 

It must be granted that when the proprietor is his own 
superintendent, salesman, treasurer, chief designer and 
auditor, any increase in size makes it necessary for him | 
to shed most of these responsibilities. Then the shop 
must grow out of the class of small shops before it will * 
again provide him with the net profits that he drew while 
performing all these functions, as well as playing capital- \ 
ist and occasionally helping with a broom. 


A Fietp Tuat Is Nor Overcrowpvep \ 


One field whi h is seldom ove;rt rowded Is jobbing pat 
ern-making. Many a machine shop has a pattern-making Pic. 3. OLDHAM Coupling ror Dinner-Diive PLANER 


forded exactly enough work thr veal around to Keep Liv 
pattern-maker busy, even then the cost of making patterns, 
while it might appear low on the books, would be high 
because of the Impossibility OL surrounding a lone pat 
tern-maker with machinery and other equipment equal 
to that which is not only possible but essential in a job 
bing shop. Add to this the fact that nothing short of 
miracle will make the amount of pattern-making in 
shop fit the number of pattern-makers, and the reason 
for the existence of the jobbing shop is apparent. Th 
appeals to many mia hine shops large enough to maintain 
quite a respectable corps Of patterh-makers on the bas 


that it puts a damper « 


n the too-ambitious department 
lesign. Keeping up to date is desirable, but the “shop 


core r patiern shop Is a constant temptation to ! bhle ut 


of « 





new designs rather than to wait for an entirely new idea 


Fic. 2. Tue Direct-Connectep Moror-Driven PLaner ,to be developed. 
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The equipment of a jobbing pattern shop should include 
almost as complete a wood-working plant as a small fur- 
niture or cabinet shop. The single saw bench should 
give way to two or more machines, each carrying saws 
for particular kinds of work, so that time will not be 
lost changing saws for a five-minute job. Mortising and 
tenoning machines are not needed often, but if they are 
used only one day a week, they save their own cost in a 


short time. Mortising and tenoning by hand, especially 
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NOTE THAT THE BENCHES ARE Not JAMMED Up 
AGAINST THE WALL 


Fia. 4. 


on small work, is a slow and unsatisfactory process. The 
single lathe of the corner shop must be replaced by two 
or more sizes of lathes on beds and one on a post or the 
In Fig. 1 a way 
is shown by which floor space may be saved. The small 
lathe is mounted on the little-used bed of the large lathe 
where it is out of the way almost all the time and from 


rear of a large lathe for faceplate work. 


which it can be removed in a few minutes, if a long col- 


umn pattern is to be turned. 
Tuk CyLINDER PLANER 


The jointer is still necessary, but it must also be sup- 
plemented by a cylinder planer of sufficient weight and 
driving capacity to take a heavy cut whenever it is neces- 
sary to reduce the thickness of the stock materially. No 
one machine operates to reduce the size of the scrap pile 
so much as a planer. It may do it by cutting it into 
chips, but it does enable one to use up stock almost to the 
The 
planer shown in Fig. 2 is a good heavy machine of the 
ordinary type, but with the additional feature of being 
direct motor-driven. This illustration does not clearly 
show the connecting coupling between the motor and the 


last splinter by making it so easy to thin it down. 


cylinder, but it is what is known as an Oldham coupling 
The cen- 


» 


and is better shown in the line drawing, Fig. 3 
ter portion is made with projecting parts running across 
its two faces and at right-angles to each other, so that 
if the motor and the cylinder shafts do not happen to be 
in exact alignment, there will be no binding on either. 
In this case the central part is made of fiber which is cal- 
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culated to eliminate the noise and rattle that might de- 


velop as the parts wear loose. 
Tue UNIVERSAL SHAPER 


Bandsaws and jigsaws are a matter of course, as is also 
a vertical drilling machine and a drum and face sander. 
One machine that is not usually found and, when found, 
seldom used to entire advantage is very desirable, that 
is, the shaper, or universal woodworker, which is 
shown at the right of Fig. 2 with its two vertical spindles. 
This particular shaper is interesting because of its motor 
drive. The motor was made with a special shaft with an 
extension to take an additional pulley on the other end. 
These pulleys each drive a spindle through a quarter-twist 
belt, one in one direction and the other in the opposite 
direction. The motor and drive are generally covered with 
a box. These shapers are usually considered dangerous 
machines, and for that reason they are often omitted from 
pattern-shop equipment. On the other hand, they may 
prove to be very safe machines, for the very fact that 
they are reputed dangerous makes men quite willing to 
keep away from them. In the shop in which these pictures 
were taken, one man is assigned the care and operation 


of this machine and no one else touches it. As the illus- 














Sipe Lines SometTIMES HELP BY KEEPING THE 
WorRKERS STEADILY EMPLOYED 


Fia. 5. 


tration indicates, the cutter may be so closely guarded that 
it seems almost impossible for a man to get his hand in 
its way except by intent. What remaining danger there 
is comes from the possibility of a cutter breaking in such 
a way as to be thrown out of the front of the machine or 
from a man forgetting that the cutters are whirling 
around so fast as to be almost invisible. 


A Goop ARRANGEMENT OF BENCHES 


Each individual pattern-maker is expected to furnish all 
the small tools that his work requires. Most of them 
take a very considerable pride in the possession of more 
than they need, a spirit that might be emulated by machin- 
ists more than it is. 

An arrangement of benches which varies from the 
stereotyped bench along the wall, and to advantage, is 
shown in Fig. 4. Each individual bench is at right-angles 
to the wall and the light, and has a lighter back bench 
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on which the workman builds up his patterns, thus saving 
the work bench for actual cutting operations. By this ar- 
rangement each workman has a sort of private stall open 
on the side toward the machinery and with both benches 
equally well lighted. 

The jobbing pattern shop has one especial advantage 
over the “corner of the shop” in that its machinery, which 
is necessary but which with a small crew must necessarily 
he idle much of the time, is adapted to cabinet work as 
well as to pattern work. It would probably not be wise to 
allow this cabinet work to run into more difficult interior 
finish or a great deal of veneered work or highly orna- 
mental carving, but the class of work shown in Fig. 5, 
which shows fixtures for store windows and for displaying 
shirts and socks, Is especially suited to fitting into a pat- 
tern shop where the balance of trade makes it necessary 
able to shift 


that some of the men should be from one 


class of work to the other to keep them busy. 


Time AND Marentat Basts 


There is a noticeable tendency in all these jobbing pat- 
tern shops to build up an organization of the quicker- 
working men in the industry. It is natural, for competi- 
tion is properly keen. These shops usually do work by 
the hour and stock rather than by the piece, so every job 
that takes longer than the man who ordered it expected 
that it would is an inducement for him to shift to some 
other shop in the hope of getting the work done at less 
expense. Then too, the business of a pattern-making shop 
is the making of patterns, while the business of the man 
in the corner of the big shop is a rather indefinite com- 
bination of trying to oblige everybody and keep busy at 
something or other all the time. 

We are indebted to A. L. Bemis of Worcester for the 
illustrations which we have used in this article, as well 
as for interesting suggestions as to ways in which such 
pattern shops may prove successful. 
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Efficiency--Its Meaning 
By J. P. Broriy* 


Wherever you happen to be conversing along business 
lines vou hear the word “efficiency.” There is a mountain 
of strength in this word when used in the right way; on 
the other hand, it is the most abused word in the dic- 
tionary. 

Efficiency nowadays is being thought about by all kinds 
of people. Its influence reaches from the most simple 
work to the largest undertakings possible to conceive of. 
When efficiency Is properly applied | mean ly this not 
overdone—it is of wonderful assistance to the producer as 
well as to the capitalist. 

The great trouble is that efficiency is at present mis- 


the As 


you begin working on the ellic ieney basis, th employees 


understood — by majority of people. soon as 
in anv line of business become more or less disturbed, for 
the reason they. do not grasp what it really means. 

genuine 


In some cases those who try to bring about 


efficiency in their business overreach the mark. In my 
estimation, efficiency means to attain the best results at 
the lowest cost along sensible lines. If engineers who 


work on the efficiency plan go to extremes, at that point 








*Vice-president and general manager, Cleveland Automatic 
Machine Co. 
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their elliciency becomes weak. A genuine campaign on 


efficiency in a large institution where there are a number 
of employees should be considered cautiously in order to 


not overdo it. 


EDUCATION IN EFFICIENCY 


Efficiency means education. In planning an efficiency 
ability of th 


Many a so-called expert has been taught to do 


svstem, do not estimate the individual too 


highly. 


things a certain way. or through actual practice has 


thought out ideas of his own which seem to him unsur- 
passable so far as the quality and the quantity of the work 


he produces are concerned, 


He does things practically the 
that 


} 


same every dav because he is satisfied in his own mind 
his wav cannot be bettered. 


Phe 


this man’s work studies it 


efficiency engineer who considers the problem o! 


carefully from different view- 


Po mts, and if he has a thorough knowl lore ol what should 


be done, he guides the man in his movements and his 
method of handling the particular tools he may be using 
He will perhaps find more or less stubbornness and resist 


ance against this idea of eflicieney, but it must not be for 
gotten, in educating this man to be more efficient, that 
the good works out in two ways. It benefits the company 
employing the man through production and benefits the 


} 
DCCOTILGS 


that he 
This means that he produces more and better work in less 


individual to the extent more expert 


time—something he was not aware could be done. 

By degrees it is impressed upon his mind that this effi- 
ciency plan is building him up mentally and making him 
stronger every day, so that he can command greater pay, 
if he has the ability. In teaching him to produce more 
with less effort, vou are improving him in all respects. 
If he has the ability to follow instructions and is brainy 
enough to see that such instructions are enabling him to 
produce more, he easily grasps the fact that if he is capable 
will be governed 


of being a greater producer, his wages 


accordingly. This improvement is of great assistance to 
the smart employee, because he has positively improved in 
so doing recelves 


knowledge as to what can be done, and by 


a greater amount for his labor. 


\l] this does 


is working an\ 


not necessarily mean that the emplovee 


harder, even though the results obtained 


are much greater. It really conserves strength and en- 
lightens a man as to what he is a tually capable of doing. 
[f he is intelligent and grasps his opportunities, it builds 


him up for other work in which he may be engaged by cul- 


tivating his mind to work along the lines of least resist- 
ance, Least resistance in this case means the right thing 
at the right time and discovering that the former 
method was laborious, old-fashioned and not conducive 
to the best results. Really, the uptodate way creates 
pride in the individual. He knows he is doing more and 
knows he is being paid more, and he is satisfied that he 
is smarter than when he began to learn along efliciency 


lines. 


VALUE OF Erriclency Recorps 


It can never be expected that one individual will pro- 
duce as much as another in every case, because of dilfer- 


ences In skill, strength, ambition or brains. Sometimes it 


is not because a man has not the will to do things; he may 
be very eager, but Nature has not endowed him with 
brain power to see far enough ahead or follow instrue- 


tions is he should to accomplish What 1s expect d ol hu 
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In this world we are all supposed to be paid according 
to our ability. There may be a certain number of men 
who abhor the idea of efficiency, but they are generally 
not the men who have to toil. In no case is efficiency 
intended to crowd employees to the extent of damaging 
them physically. A genuinely efficient man, no matter 
at what labor he may be employed, takes pride in the 
fact that he has developed himseif to the point of being 
a real producer without over-exertion on his part. 

A firm conducted on the efficiency plan should be in 
position at all times to know the standing of each in- 
dividual in its employ; if his rating is high, his wages 
should be correspondingly high. If he requests an 
increase, it should not be necessary to ask questions of 
anyone as to his ability; a proper card system will show 
just how efficient this man is, and his wages can be gov- 
erned accordingly. Where 100 men—all skilled—are 
working in the same line of business, it will soon be 
discovered that there is quite a difference in ability. If 
one man is exceptionally efficient and the man next to 
him only fairly so, there is no good reason why the 
smarter of the two should not be paid more. Efficiency 
is a regulator of wages. It is an incentive for men to 
put forth their best efforts; whereas, without the effi- 
ciency system, they are liable to lag through life and 
never gain anything in the way of dollars, even though 


they have the natural ability. 
Ture New Meruops Are Not DretriIMENTAL 


The object of this article is to bring out the fact that 
regardless of those who may be opposed to efficiency, it 
is not detrimental in any sense of the word to the man 
who works. It is without question of great assistance to 
him. We go to school to learn to read; if we were not 
taught to do so, the possibilities are we would never learn. 
We obtain employment in a plant that has the efficiency 
system; we know nothing about it, but are skeptical. If 
we do not fall in line and put forth our best efforts to 
obtain all the knowledge that is handed out to us, we can 
certainly never become educated along these sensible lines. 
Sensible lines in this instance mean an improvement of 
the individual, if he is able and willing to grasp the in- 
formation gratuitously distributed. 

The next thing to consider is that those who fail to 
think seriously along this line will in a very short time 
become back numbers. You may be skillful in your 
business; that which you are producing may be of the 
highest class as far as originality is concerned, but if you 
are recklessly producing any particular thing, as times 
are today, your competitor who is alert along the lines of 
genuine efficiency is bound to be able to undersell you. 
And not only that, but he is able to produce a better 
article, because efficiency not only improves the quantity, 
hut positively improves the quality. 

In the old days when automatic machinery was first 
being designed, the individuals who were in position to 
lecture the workingman tried to impress him that his 
future was somewhat doomed if something were not done 
to counteract the use of this efficient machinery. It has 
been proved times innumerable that the building of ma- 
chinery for the rapid production of parts of all kinds has 
been the workingman’s real salvation. The people of the 
United States are known the world over as wonderfully 


progressive, This progressiveness is far-reaching and 
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always in favor of the working class, because it means new 
business in all directions. 

The narrow-minded man can see only that which is 
before him. It is impossible for him to grasp what the 
future may bring through new invention. He forgets the 
great number who might be employed where this partic- 
ular labor-saving machinery is manufactured and the 
great quantities of material of all kinds necessary to use 
in such manufacturing. 

The workingman employed where the efficiency system 
is sensibly made use of performs his duties with less 
mental and physical effort. He is not worried in the 
slightest whether his foreman is in his department or 
elsewhere. He is comforted with the one important fact 
that he is carrying his work along according to instruc- 
tions. He knows without question that he is satisfying 
his employer, and he comes to his work in a more peaceful 
frame of mind and leaves for home happier than he was 
under the old condition. He knows that he is being paid 
all he is worth, and because of this state of mind he is a 
much more useful citizen. 

There is greater opportunity for a workman to obtain 
the highest possible wages when he happens to be em- 
ploved where there are only five or ten working with him, 
because the man in charge then has opportunity in such 
cases to determine with certainty the skill of the indi- 
vidual; but where a man is employed in a good-sized 
manufacturing plant where the efficiency system is not 
in vogue, his efforts, even though of the highest class, are 
to a great extent lost sight of because he is mixed with 
so many of his supposed equals. In the majority of cases 
his wages are no higher than those of the man who is 
inferior but who may have a personality about him which 
impresses his foreman or superintendent with the fact 
that he is of much more importance as a workman than 
he really is. This is one more strong argument; the effi- 
ciency system is bound to classify in the proper manner 
the different grades of workmen in any establishment. 

In conclusion, it will be well to state that the bombastic 
efficiency engineer is generally fierce in his denunciation 
of every kind of appliance vou may have in use. His atti- 
tude is condemnation in every direction. Theoretically, 
he believes himself wonderful, but he is dangerous chiefly 
because he is discouraging and his notions are exceeding]l\ 
costly. He would try to impress upon you the advisability 
of a complete new equipment, which in most cases would 
spell ruin rather than real efficiency. 

The other viewpoint is that of the man who will sen- 
sibly consider conditions as they are and cautiously rec- 
ommend a substitution of uptodate things, both as to 
equipment and methods. This kind of man can be con- 
sidered a blessing rather than a disturbing, expensive 
element which defeats the object for which he is paid— 
real efficiency. 


3 


Some of the objections to wooden patterns, on account 
of the grain of the wood and the pronounced effects of tem- 
peratures, are claimed to be overcome by a composition of 
three parts starch, one part ground glue and two parts fine 
resinous sawdust, mixed into a paste by the addition of water. 
The sawdust should not be added until the starch and glue 
have been dissolved by the water. After the ingredients are 
thoroughly mixed, the whole is heated to 190 deg. F. and 
continued until it becomes a hard mass. It is then allowed 
to cool, when it is ready for removal from the receptacle. 
The resulting composition is a strong, hard, horn-like sub- 
stance that can be machined, sandpapered and varnished the 
Same as wood. It is decidedly less inflammable than the lat- 
ter, 
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Machining a Slide for a Shoe 
Machine 


EDITORIAL CORRESPONDENCE 





SYNOPSIS—When making this part, which is 
one of the least complicated units used on a shoe 
machine, the tools used are of interest. The first 
operation is milling. Two sets of drilling opera- 
tions are then performed, and afterward other 
Owing to the fact that the 


neces are made from bar steel, the lengths are so 
f 


milling operations. 


nearly duplicate that fired locating pins are used. 
The tools are of modern design and manufacture 
and are giving satisfaction as regards the qual- 
ity and quantity of produc tion. 





When machining a slide for a shoe machine, the United 


Shoe Machinery Co., Beverly, Mass., employs the follow- 
ing sequence of operations: 
The parts, Fig. 1, are made from steel strips which 


are machined by planing at C and C,, leaving stock for 


lap Rk, G and M, if 
and grind C and G. 


clean : necessary; polish D, # and J 


First MILLING OPERATION 


The first milling operation is performed in the fixture 
shown in Figs. 2 and 2-A. ‘The steel rectangular blocks, 
six of which are held at once in the fixture, being forced 
back against the wall A by the two screws B. The strap C 
which is slotted 


screws, which are tightened to hold the pieces in the fix 


made with ends, is dropped over the 
ture. 

The machining operation on the surface D is per 
cutter 2. The 


cutter is located in the correct position by the set-block F 


formed with the 214x1-in. concave form 


The fixture used for the second milling operation 1s 
shown in Figs. 3 and 3-A. The piece is located against 
the rear wall and the pin A. The clamp B is then tight 
ened on the piece to hold it securely in the fixture, which 


























Fic. 2. First MILLING OPERATION 


Fra. 3. 


SECOND MILLING OPERATION 























Fie. 4. First Dritt Jie 


grinding. The strips are then cut into correct lengths 
and the ends of the pieces are ground. Then, using two 
jigs, the following operations are performed: Form-mill 
PD in gangs; mill corners Y ; form-mill FE and £,, and 
drill all holes. Next, circular-mill Q; mill R; mill clear- 
ances in four corners of FR; mill S, 7, U and Z; burr and 
file various corners and edges ; remove burrs ; pack-harden ; 


Seconp Driti Jia 


is located by tongues and held with bolts in the usual 


The form cutter then machines the surfaces at 
the set-block D. 


manner. 
C, the tool being located by 


DRILLING THE SLIDES 


The jig used for the first drilling operation is shown 
f 


in Figs. 4 and 4-A. The piece is placed on a steel plate 
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DETAILS OF JIGS AND FIxtTUrRES USED WHEN MACHINING A SHOF-MACHINE SLIDE 
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fastened in the jig and forced against adjustable pins by 
means of knurled screws. The cover A is then dropped 
down and fastened with the thumb-screw B. 

The following holes are then machined: One 1,-in. 
drilled ; one **/,,-in. drilled and one 3¢-in. pilot-reamed ; 
one No. 15 drilled and one ,;-in. reamed to center line ; 
one 14-in. drilled; one No. 36 drilled and one 0.111-in. 
reamed; one No. 24 drilled and one 0.157-in. reamed; 
9/, in. drilled and one 2.4375-in. reamed at M. 
The 
piece is again placed on a steel plate and located against 
another plate and stop-screws at the sides. The cover A 
is then dropped down and fastened with the thumb-screw 


one 
The second drill jig is shown in Figs. 5 and 5-A. 


shown. 
The holes N and G, Fig. 1, are drilled 4 in. and coun- 
terbored ; the No. 30 hole P is drilled and tapped a 3'5-in., 
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held se urely against a steel block by a clamp. The fix 
ture is located by tongues and held with bolts in the 
a l j 
end mill. 


usual manner. The surface ( is machined with 
in. end mill, and the surface D, with a jy-in. 

For the grinding operations two fixtures are used, the 
surfaces being tested with gages so that the required accu- 
racy may be obtained. 


oe 
* 


Milling Chasers for Thread- 
Cutting Machines 


By Ernuan VIALI 

Making chasers for threading dies involves considerable 
work before they are ready to have the threads cut in 
little in 


them. This previous machining, however, is of 




















Fic. 6. CrrcuLtar-MILLING FIXTURE 
No. 40 thread: the *-in. holes W and JY are spot-drilled, 
and a No. 24 is drilled and tapped a ;-in., No. 30 


thread. 
CrircULAR-MILLING OPERATION 

The fixture used for the circular-milling operation is 
shown in Figs. 6 and 6-A. The piece is located by the 
surface A and a pin on the opposite end, the knurled 
screw B forcing the part back. The clamp C is then tight- 
ened to hold the piece securely. The pin D is located in 
the bushing of the rotary miller. A special cutter 154 
in. in diameter by *’/,, in. wide machines the surface # 
and the side of the flange. The gages F are used in the 
hole G to test the machined surface for radius and width. 

The next milling fixture is shown in Figs. 7 and 7-A. 
The piece is located by the pin A which fits through a ma- 
chined hole into the fixture. Screws, as B, are tightened 
to force it back against the steel strip C. The fixture 
is located by tongues and held on the machine table with 
bolts in the usual manner. 

The special 2-in. cutter D machines the slot as shown. 
The cutter bar is supported in long bushings on each side 
of the fixture so that a good machined surface may be ob- 
tained. 

The gages shown under the fixture are used to test the 
slot machined. The surface S, Fig. 1, is then machined, 
the operation being performed with a %-in. end mill. 

The final milling operations are performed in the fix- 
Fig. 8-A. The piece is located on a 


ture shown in 


34-in. pin, which fits into a hole previously machined, and 


(OPERATION 


Fic. 7%. Tuirp MILiLina 


terest. The « utting of the threads on the ends is done in 
Various ways in different shops, but the method of milling 
out the threads on a miller will be here described. The 
Bignall X Keeler Machine Works, Kdwardsville, Ill., 
makes thousands of chasers for use in the pipe and cas- 


114-Thread Chasing-Die Schedule 14-Thread Chasing-Die Schedul 
Diameter, Diameter 
in Clearance Radius, in Clearance Radius 
I.D. O.D. Thousandths in I.D O.D Chousandths ir 
2 23 0.010 u 2 2} 0.010 re 
2} 24 0.010 lyy } 0.010 ly 
2) 23 0.010 1 2) 2? 0.010 ly 
23 3 0 010 14 23 0 010 ly 
3 3} 0 O15 1; 3 ¥} 0.015 1 
3} 34 0.015 1} 34 0.015 1 
34 3} 0.020 19} | 0. 020 144 
3} 4 0.020 148 ; { 0 020 143 
4 4} 0.020 143 H i} 0.020 1¢f 
4} 4} 0 020 24 i} 7 0 020 25 
4} 4} 0 025 2345 1} 1} 0 025 245 
4} 5 0 025 235 4} 0 025 og, 
5 5} 0. 025 243 54 0 025 2} 
WW 5) 0. 025 9} iy 0 025 2) 
5} 6 0.025 2? 5? ( 0.025 2? 
6} 6} 0 030 3ys 6} ( 0 030 By 
6} 7 0 030 3} 6} 7 0 030 3} 
7} 7i 0. 030 34] 7; 7 0 030 3¢ 
7i s 0.030 344 7? ~ 0 O30 34 
8} St 0.030 igs si RE 0.030 ivy 
8} 9 0.030 ty; se 9 0 030 iat 
9} 10 0.030 iii 9} 10 0 030 iif 
10} 11 0.030 hy 10} 11 0.030 By’ 
11g 12 0.030 ou 11} 12 0 030 at 
125 13 0.030 Oy 124 13 0 030 fy 
134 14 0.030 a HY 134 14 0 030 eT 
14) 15 0.030 7¥ 14} 15 0 030 Ty 
154 16 0.030 7 15} 16 0 030 aif 
2}-in. pipe 0.010 ; 2}-in. pip 0.010 1 
3-In. pipe 0.015 143 in. pip 0.015 14 
TABLE 1. CLEARANCE- AND RADIUS-SETTING TABLE 


ing machines which it manufactures, and the material 
for this arti 
In Fig. 1 


fitted 


le was obtained in its shop. 
is shown a chaser being milled in a miller 


with a vertical head. The chaser is held in a 
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special fixture bolted to the rotary table. The base of the 
fixture is held to the table by means of three bolts. To 
the top of this base is bolted a slotted block A which 
holds the chaser. This block is slotted at an angle so that 
the thread milled will be given the proper lead. Differ- 
ent blocks, slotted to suit, are used when milling different 
The cutter PB is the size and taper of the work 
which the chasers are to thread. The teeth of this cut- 
ter are not spiral like a hob, but are parallel to each 
other like those of a formed mill. A block C 
adjustable stop J) against which the back end of the 
The strap-clamp F holds the chaser 
securely during the cut. When everything is ready, the 
chaser is fed to the cutter until the table butts against a 
ive a theoretically perfect 


threads. 


carries an 


chaser is butted. 


stop. This method does not g 
thread, but it is accurate enough for commercial pur- 
poses. 


The clearance is obtained in the thread by setting the 





Fig. 1. Mituing a THreap-Curting CHASER 
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shown at A in Fig. 3. The distance from the point of 
the plug to the end B of the chaser is also obtained from 
the table, and is measured off with a scale. After the 
radius is obtained the stop C is set up to the end of the 


chaser. 


In Fig. 4 a set of unmilled chasers are shown at A, 
11-Thread—5 Die 11-Thread—6 Die 11-Thread—S Die 
Die No Dial Reading Die No. Dial Reading Die No. Dial Reading 
1 0 1 0 1 0 
2 0.0182 2 0.0152 2 0.0114 
3 0.0364 3 0.0303 3 0.0227 
4 0.0545 4 0.0455 4 0.0341 
5 0.0727 5 0. 0606 5 0.0455 
6 0.0758 6 0.0568 
7 0. 0682 
S 0.90795 
TABLE 2. MILLER TABLE-ELEVATING DIRECTIONS 


and a milled set, at B. At C is a holding block; at D and 
E are clearance-setting plugs; at F is a radius-setting 
plug, and at @ are three cutters. 

Table I is used in setting up for cutting 1114- and 14- 





Fic. 2. 








Rapius Is MEASURED 


Fia. 3. PLua From Wuicu 


slot of the holding block at an angle with the center of 
the milling cutter. This is done as shown in Fig. 2. A 
steel piece is set into the The plug 
B is placed in a bushing in the center of the table. The 
top of this plug is turned to the size of the work which 
The clamping bolts are loosened, 


slot, as shown at A. 


the dies are to thread. 
and a straight edge is laid along the side of the steel 
piece clamped in the slot. The amount of clearance is 
tabulated on a chart, and the operator sets over the fix- 


ture according to the amount indicated on the table for 


the size he is setting up for, using “feelers” between the 
straight edge and the top of the plug, as shown at C. 


The radius is obtained by using a pointed plug, as 








F 











Fig. 4. SoME OF THE CHASERS AND Toots Usep 
threaded casing chasers. This will readily be understood 
in connection with the illustrations. Near the bottom are 
radius and clearance figures for 214- and 3-in. pipe sizes. 
Since the chasers are used in the miller table 
must be raised a certain amount for the various chasers 
in a set to keep the lead correct. The operator gets the 
amount from a table similar to Table IT. This particular 
table shows the amount of elevation for each chaser of 
5-, 6- and 8-chaser, 11-thread sets. That is, with the 
dial on the table-elevating screw set at zero, the first 
chaser of a set is milled. If it is a 11-thread 5-chaser 
set, the table is then raised 0.0182 in. for the milling of 


sets, 


the second chaser, and so on. 
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Drawing 18-Lb. Cartridge Cases on 
Bulldozers and Frog Planers--II 


By Jon~w H. Van DEVENTER 





ie 7 _— iour and has a speed on the effective stroke of 181 » ft. per 
SYNOPSIS—This article concludes the descrip- min. The bulldozer on the third draw has a 20-in. stroke 
tion of drawing brass cartridge cases on improvised and makes 240 strokes per hour, having an effective speed 
machines as successfully practic ed at the Angus on the working stroke of 161% ft. per min. The plane: 
shops. The case-tapering operation is detailed as on the fifth draw, with a stroke of 3746 in., runs at an 


performed on bulldozers. All of the work is 
handled on a prece-work basis, even to transporta- 





tion and other duties performed by laborers. The 
turret-lathe set-ups for the machining operations 
va 


on the cartridge case are shown in diagram, 





Improvised machinery does not necessarily imply 
crudeness of method. The work of drawing cartridge 


O 


- 3 


RECORDERS 








r~ 
! 
i 
| 
, (| = DOUBLI 
| vact 
t 
Cia Fig. 2. Gas-Firep Sem1-ANNEALING FURNACE 
veh 
ght ACID BATH “F712 average of 150 strokes per hour and an average speed on 
2 oa UIs the effective working stroke of 11 ft per min. 


Piece Prices ox MACHINE OPERATIONS 


} >) 
a R 
/ | aS 
WATER Sila 1) . 
ry All of the work on cartridge cases at Angus is done on 
“ =x m " 
p = some the pieces are reproduced 


a plece-work basis. ol 





t 
| cit 
a helow and show that even with machines far dilferent 


from those that would be considered suitable for this 


pst purpose, an excessive labor cost ma\ be avoided, 
Cupping—One operator and helper. Helper to fill 
1 povate tank with disks and 13 boxes of 34 at the rear of machin 
mace and return empties. Per 100—27e. 

1 First Draw—One operator and two helpers. (Double 
 —— operation.) Helper to fill tanks with cups, 12 boxes o! 


. . no. O ’ ly F ) 5 “ . ’ Cs Yor in) ~ 
Fig. 1. ARRANGEMENT OF THE TREATING FURNACES » One bOX OF 10 and return empties. Per 100—2 le. 
l'rimming—Operator only. Per 100—18ce., 


cases at Angus is carried on with the utmost attention to Bufling—Operator only. Per 100—10e. 

detail, and the rough edges in the process have been Tapering—Oil and taper (first and second complete) 
rounded out so that the whole thing moves with com- Operator and helper. Per 100—22e. 

mendable smoothness. The time in which this has been The heating furnaces for the reason outlined in the 


done is so short (less than nine months) 





that even if the most suitable machin- 
ery had been installed, it is doubtful if 
the process as a whole would have 
reached a higher degree of efficiency. 

One of the first things undertaken 
was a careful estimate of machine 
capacity with the view of securing a 
balanced equipment. Some speed data 
in connection with the bulldozers and 
planers may be of interest. 


SPEEDS OF BULLDOZERS AND PLANERS 


The bulldozer which handles the cup- 





ping and first draw has a working 
stroke of 24 in., makes 240 strokes per Fig. 3. Butipozer Riecen Ur ror Tapertne Cartriper Cases 
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last issue were set up in the blacksmith’s shop, a building 
across the way from the cartridge department. These 
furnaces were built by the Angus shops and are arranged 
in groups, as shown in Fig. 1. The baskets of hot cases 
are handled from the furnaces to the quenching tanks by 
means of overhead swinging jib cranes, which have been 


lengthened somewhat for this purp se, 
SEMI-ANNEALING 


A heat-treating operation known as “semi-annealing” 
is performed just before the tapering is done. ‘The fure 
nace in which this is accomplished is shown in Fig. 2. 
Like all the others at this plant, it uses crude oil as fuel. 


The peculiar feature about the semi-annealing operation 


th 4 g ~ dee 
<n ee , | 
FA steeiBussiingl” : cd. 


Kia. 4. 








Second TAPERING DIE 


is that the cases do not come in direct contact with the 
flames, being placed inside of incandescent cast-iron tubes, 
the ends of which are clearly apparent in the illustration. 





Fia. 6. 


After coming from each machine operation in which 
a lubricant is used, the cartridge cases are washed in 
boiling lye water to avoid excessive scale and smoke dur- 
ing the annealing. In addition, each batch of cases 
coming from the annealing ovens must be pickled to 
remove the scale, which would injure the dies. The acid 
bath for this purpose consists of 244 parts sulphuric acid 
to 20 parts of water. 
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For dipping the product in the washing tanks, in which 
the cases are freed from the lubricant before they go to 
the annealing ovens, angle-iron washing baskets of a 
type similar to those employed in the annealing furnaces 
illustrated in Fig. 12, page 879, are employed. 








Fic. 5. INDENTING PREssS 


Very substantial wooden dipping boxes are used in the 
acid tanks. These are shown in Fig. 11 and are made 


out of 2-in. stock. Two of these lengthwise fill one acid 


<amaed! Fl i 


Group or 800-Ton HErapIna PRESSES 


tank: they are handled by means of air hoists from 
swinging Jibs. 
Piece Prices ror HANDLING AND WASHING 
Even the operations performed by laborers are worked 
out and paid for on a piece-work basis, some of the prices 


being as follows: 
Wash—lIn lye or water. Per 100—10c 





ie aeata PRN Soya ere. 








melee 
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Wash—In acid. Per 100—20c. 
Trucking—To or from wash tubs to machine (in cart- 
ridge department). Per lot of 442—20c. 
Trucking—To or from wash tubs to annealing ovens 
(blacksmith shop). Per lot of 442—45c. 
Annealing Ovens—Operator and four helpers. Remove 
from boxes and replace after annealed ready for trucking. 
Per 100—33e. 


PRESSING THE TAPER 


One of the most interesting operations in the entire 
process of making cartridge cases is that of tapering. This 


Facing To 


| 
Steady \ 
Pe 4 ~ e 

} 











———— 
Taper e 
CAUCK 
r a "A 
/00 








4 Jap with 


Collapsing Tap 


Fie. 7 Turret Larue Ser-Ur ror FInisHine Basi 
AND Primer Hon 


is done on a bulldozer, and the arrangement for this 
work is shown in Fig. 3. There are two steps in the 
tapering operation, both of which are completed on this 
machine. The first taper is given the case in the die A. 
After it comes from this die, it is further tapered and 
finished in the die BR. The case is inserted in each of these 


dies by hand and is pressed home by means of the cross- 











ExNGIne LATHE RIGGep WITH SPECIAL CHUCK 
AND Too. BLocKk For FINISHING OPEN END 


ria. &. 


head of the bulldozer. 
completed by the return of the cross-head through the 


It is ejected after the stroke is 


medium of the pull-back rods (, which actuate the ejector 
plugs PD. Correct annealing for this operation is a very 
important matter, and unless this is assured, there is a 
A detail drawing of 
the second tapering die is shown in Fig. 4. 


tendency for the case to wrinkle. 


After the tapering operation, the cartridge case is sent 
to the turret lathes so that the base and primer hole ma 
be machined. The set-up for this work on Bertram tur- 
rets is shown in Fig. 7. The production for this operation 
on these machines averages eight cases per hour. 

The next operation is known as “parallel turning.” It 
consists of cutting off the open end of the shell to proper 
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length and also of thinning down the thickness of wal] 
on the inside so that the hole will pass a limit-gage test. 
This operation is performed at the rate of 30 per hou 


on a modified engine lathe equipped with a special tool 
Both the base 


post and chuck, as shown in Figs. 8 and 9. 








ENGINE LATHE Set-Up vor Cur-Orr ann 
PARALLEL TURNING 


Fia. 9. 


and open-end turning will be done in the near future 
on Bullard cartridge lathes, which handle the two opera 
tions simultaneously at the rate of from 20 to 25 cases 
per hour. 

\n ingenious and time-saving vise is shown in Fig. 10 
lt is used at the benches for retapping the primer hole, 
which is purposely left a little full in size and brought t 
full standard by means of a hand tap. This vise holds the 
case on its taper by friction and is fitted with a quick 


ejector operated by foot power, 


Merriops or INSPECTING AND TESTING 


The government inspectors carefully search for defee- 


tive shells, as a flaw in one of these would cause much 

















~ 





een (:) nomen 
— ' if 


Fie. 10. SprecraAL Bencnu Vise ror Honping Carrripa 


CASES 


njury to a field gun. One of the defective work reports 
is shown in Fig. 14 and will serve to illustrate the nature 
of the defects as they are classified. Some of them are 
rectifiable and others cause the immediate and absolute 
rejection of the case. 

Two cases out of every 400 are subjected to government 
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tests, which are known as the proof and firing tests. The 


former is conducted by sukjecting the shell to explosions, 
the pressures of which are carefully measured. It may 
be wondered how the intensity of an explosion can be 
measured, This is very simply done by the arrangement 
shown in Figs. 12 and 13, which is a device purposely 


constructed for finding such pressure. 

















Fie. 11. Woopren Acip-Dipptna Boxes AND Dip STANDS 


A steel cvlinder A is provided with a cap B in which 
the piston (' fits snugly, its top surface being exposed to 
the air through the cap # and its lower surface resting 
upon the soft copper plug ). In making the proof test, 
this apparatus is placed inside of the cordite within the 
cartridge case. When the charge is exploded, the gas 
pressure, being equal in all directions, presses upon the 
plunger C, Fig. 12, with a certain force per square inch, 
which causes it to compress the copper disk J), which has 
been carefully turned to a definite size and the resistance 

















Fie. 13 


DEVICE 


Fig. 12 Proor-Pressure TESTING 


With these factors 
constant, measuring the increase in the diameter of the 
disk gives a definite measure of the intensity of the ex- 


of which to compression is known. 


plosion pressure, 


TENSILE STRENGTH OF THE Brass 

To stand up against this severe service, the material 
used for making cartridge cases must be selected with 
great care. Some typical tests of the strength of this 
annealed brass are given below. 


Tensile strength, Elongation in 2 


tons Yield, Tons in., per cent. 
20.1 5.45 67 

20.1 6.38 70 

20.5 4.37 62 

20.6 6.02 58.5 


Some interesting tests have been made upon the pres- 
sure required to perform the tapering operations on a 
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For the first operation, to press the cartridge 
The 
second tapering operation exceeded this greatly, averaging 
between 19,000 and 20,000 Ib. total thrust. The stripping 


bulldozer. 
flush with the die requires an average of 7900 Ib. 





Foau C.C 4 


DEFECTIVE WORK REPORT. 


CARTRIDGE CASES 


Firm 


LOT Total Examined Date 





RECTIFIABLE High to Chamber gauge 

Low Primer Hole 

High to Plug Gauge 

High to Length 

Low to Horse-She Gauge for body 
Low to Plug Gauge 

High Thickness of Metal at mouth 
High Thickness of flange 
Toolmarks on body (slight) 






Rectified & Passed 
NOT RECTIFIABLE Hole 
eter top of threads 
av ss of Metal at mouth 
. ss of flange 
“a h (over ) 
Toolm a body p> 
Flaw 
Spilly Metal 
Spontane S s 
Dama h ! 
k i Total 
E 











Fig. 14. War DeparTMENT INspEcTOR’s Report. THIS 
SHOWS THE DIFFERENCE BETWEEN “RECTIFIABLE” 
AND “NONRECTIFIABLE” ERRORS 


of the tapered cartridge also takes considerable pressure, 
this varving from 5320 to 11,000 Ib. 


INDENTING AND HEADING OPERATIONS 


The indenting operation is performed on a 285-ton 


station-type hydraulic press, a machine, incidentally, 
which was designed and built at the Angus shops. 

The cartridge cases are headed by means of three 800- 
ton hydraulic presses, also built at Angus. These are 
shown in Fig. 6 and are operated by two large hydraulic 
accumulators working at 1500 lb. per sq.in. pressure. 

The operation of these presses is purposely passed over 
in this article, as it will be described in the following issue 
in connection with a description of their design and con- 
struction. 


& 


Where Siege-Gun Tractors Are 
Made 


EDITORIAL CORRESPONDENCE 


The development of mechanical land traction has many 
interesting phases, First came the road, or land, tractor, 
the credit being usually conceded to Cugnot of France. 
Then followed the abandonment of the highway for the 
rails of metal, and many years later, the return to the 
roadway with the steam traction engine. Now there is 
the automobile, or motor car, while the new “jitney bus” 
is in strong competition with the street railway in the 
West. 

The steam tractor is used in England for hauling 
freight from town to town over excellent highways, several 





PES dine 5 
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trailers being attached. In this country, it has been con- 
fined chiefly to the large farms, where gangs of plows or 


huge reaping machines are pulled over many acres per 


day. 
THE CATERPILLAR TRACTOR 
But when it comes to working ground that is soft or 
boggy, wheel traction fails entirely, and to use mechanical 
power means something entirely different, such as the 
Fig. 1. This illus- 


tration shows a German siege gun being hauled over 


caterpillar type of tractor shown in 


ground so soft that the wheels on the gun carriage sink 
nearly to the hubs when being pulled; what would happen 
if it were attempted to secure traction with wheels in such 
round can readily be imagined. Even the front, or guid- 
ing, wheel, which carries comparatively little weight, has 
sunk several inches into the earth. 

This tractor is one of those made by the Holt Manufac- 
turing Co., Stockton, Calif., and the photograph was 
secured by a representative of this company at the risk 
of being shot for a spy, the use of caterpillars for this pur- 
pose being one of the closely guarded secrets of the Ger- 


‘HNrone 
Europe 


man army. Practically every caterpillar tractor 1 
has been seized, and both armies are using them in trans 
porting heavy material over soft ground. The gun show: 
weighs over 30 tons. The maximum speed is about four 
miles per hour, the usual plowing speed being 2 to 2% 
miles per hour. 

As may be imagined, these machines are built in a ver) 


substantial manner, as well as with an eye to their easy 
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them in place. Figs. 3 and 4 show the hoisting apparatus 


a wheel in the tor vs, 


both with and without 
hoisting tackle 
| as small hooks 


smal! holes left in 


The hooks hang from cross-arms on th 
and have long handles for the men, as we 
the 


for holding the wide-faced tires by 











Fic. 2. BAspirtiInac TRANSMISSION CASES 


the rims. The action of these is clearly shown in Fig. 4. 
The jib crane swings the heated tire over to the setting 


table at the extreme right where the wheel center is wait- 


ing to receive It. 
A SCHOOL FoR CUSTOMERS 


Although caterpillar tractors have become quite a factor 


in this war, their main use is in the peaceful occupations 








repair by the user with as few appliances as possible. 
Transmission-case bearings are babbitted, as shown in 
Fig. 2, 
work to be done. 
for the bench. 
The babbitting mandrels are located from the surface 


the fixtures being simple but well adapted for the 
The babbitt-heating furnace is handy 


plate on which the transmission case rests and from each 
other by disks on the mandrel, as can be seen at the right. 
The mandrels are clamped to prevent movement while 
pouring, and the ends are luted with clay in the usual 
manner. 


Novet Hotst ror Tractor WHEELS 


This company also builds wheel-driven tractors. A 
novel pit and hoist are used for heating the tires to shrink 











of tilling the soil. The farmer, however, is loth to invest 
several hundred or thousand dollars in machinery which 


seems complicated to him. Therefore, to show him that 


his fears as to running and repairing a tractor are ground- 
less, the Holt company has established a st hool for cus- 


tomers and prospec ts. These men come to the Holt shop 


clad in the usual overalls of shop men and stay there sev 


eral WeECKS, if necessary. 


An instructor shows them how each part is made and 


what it does; tells them about the vagaries of the internal 


combustion motor and how to diagnose symptoms to locate 


trouble: takes up transmission difficulties: shows how 


repairs can be made, and so on through the list. 
The plan works out well and may contain a suggestion 


or builders of new and special machines. It is just pos 
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Fic. 3. Tue Lirtina TonGs Fic. 4. 
sible that it would occasionally be better to have future 
operators come to the shop where the machine is built 


than to send a demonstrator into the other shop, which, in 


some cases at least, can be called the “enemy ’s country.” 


An Interesting Bending Die 
By ALLEN LALLE 


A die made to bend the arms on item plates used in the 
adding machines manufactured by the Duco Adding Ma- 
chine Co., St. Louis, Mo., is shown in the illustration. 
One of the parts may be seen in the foreground. 

It is important that the arms be bent without being 
stretched, so they may fit into the mechanism without 


trouble. For this reason the die is dif- 







LIFTING THI 





Tire To Swine Over To THE SETTING PLATE 


hent. 
no trouble whatever being experienced in obtaining inter 


This type of die gives extremely accurate results, 


changeable parts. 

In order that the parts of the subpress will always be 
put together correctly, the posts on one end are set closer 
together, so that it is impossible to get the upper part on 
the wrong way. 

This method is followed on all the sub-press dies used 
in the shop which is superior to the method of using 
Where 


different sizes ol posts are used it is hecessary to keep 


posts of different diameters, as is often done. 


separate diameters of bar stock and also use another 
This is, of 


more expensive, not only in that extra tools and stock 


set of tools for finishing the holes. COULSE, 


must be used, but because more time is taken for the 





ferent from the ordinary bending die. 
The piece to be bent is laid with the 
center hole A over the locating pin B, 
with the arm between the two pins C 
and extending over the V-block of the 
As the upper portion of the die 
the 


item plate is located is pressed down- 


lie. 
descends, the member on = which 
ward, swinging on the hinges ) until 
This beveled 
surface is parallel with the surface 
of the V-block, so that the two bends 
produced are right-angled. 


it strikes the surface EF. 














[f the upper die were the ordinary 
rigid kind, the bends would be severely 
stretched, and 


hole to 


the distance from the 
the first 
upon, as slippage or difference in density of the metal 
would make considerable error. To allow for this, the 
member @ is hinged at // and is kept against the stop / 


and away from the part J by a spring, when in normal 


eenter bend could not he depended 


position, As the upper part of the die descends, the 
spring allows the member @ to swing toward the member 


J and compensate for the movement of the metal being 


AN INTERESTING BENDING DIE 


work that must be done on bot the punch and the die 


plates. 


R 
For every ton of coal raised from one of the anthracite 
mines, the operators of that field are obliged to pump to the 
surface about 11 tons of water. It is estimated that in the 
anthracite mines there are 900 pumps in use at the present 


time. The capacity of these pumps is approximately 1,000,000 


gal. a minute 
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Some J. @ L. Fixtures for Making 
Anitting-Machine Parts 


By Ropert MAwson 





SYNOPSIS—In this article are shown fixtures 
used on J. & L. turret lathes for machining small 
parts. The tools are designed to hold a number of 
parts, and the machining operations are quickly 
accomplished. When machining the instep cams, 
the parts are located by tongues and held in the 
fixture with a bolt. In all cases the operations 
shown in this article are performed after the pre- 
liminary work has been done; this procedure en- 
ables finished surfaces to be provided for locating 
the parts, 





The Hemphill Manufacturing Co., Pawtucket, R. 


maker of Banner automatic knitting machines, has 
signed and uses a number of special fixtures on Jones & 
Lamson turret lathes when machining small parts. 


milled. A flat-headed screw is placed into the drilled hole 
in each cam, The 3-in. hex screw C is then tightened. 
The inner end of this screw is tapped with a thread to suit 
the flat screw B. Therefore, as the screw ( is tightened, 
it draws the piece down into the fixture, holding it 
securely. 

The inner surfaces of the cams are bored to a gage. 
The fixture is designed with index lines at D. These are 
used when placing the six jaws for machining the cams for 
different sizes of machines. The lines are marked with 
the size machined to assist the operator when setting the 
jaws. 


MACHINING CAM BLocKs 


When machining cam blocks, the fixture shown in Figs. 
2 and 2-A is used. The tool is designed to hold six east 


ings—two placed in the reversed position at A and one 





























Fig. 1. Fixture For INsSTEP 
CAMS 


Fig. 2. Fixture Fok CAM 
BLOCKS RINGS 


Kia. 5.) Fixture vor TRANSFER 



































Fig. 4. Fixrure ror MACHINING Fic. 5. MACHINING THE WIDENING Fic. 6. MACHINING STITCH 


Drum Cams 


The fixture used when machining the inner circular 
surface on the instep cam is shown in Figs. 1 and 1-A. 
This tool is designed to hold 36 parts, which are located 
tool-steel tongues, as .1, that fit into slots previously 


Pick Caps CAMs 


each at B. The castings are located by the outside edges, 
which have been machined in a previous operation. These 
edges are brought against the stop-plates shown to locate 
them in that direction. Straps are tightened on the parts 
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to hold them securely. The inside edges, as C, are then 
bored to a gage. 

It will be observed that this fixture is also provided with 
the index lines Y, which are used in a manner similar to 
that described in the previous tool. 

The fixture used when forming the outside of the trans 
fer ring is shown in Figs. 3 and 3-A. The ring is first 
screwed on the thread. The tool is made with a taper 


plug fitting the inside of the shell-arbor A. 


This is also 
made with slits, as shown. After the ring has been 
screwed in position, the nut B is tightened. This draws 
out the taper plug, thus expanding the arbor, which grips 
the ring and holds it in position. A plate (" is fitted to 
the arbor to guide the end of the plug and also to prevent 
it coming out. The outside of the ring DY is then ma- 
chined to the correct form. 


MACHINING Drum Cams 

When machining drum cams, the fixture shown in Figs. 
t and 4-A is used. These cams are made from rectangular 
steel stock. After being cut to length, the parts are placed 
in the fixture, which is designed to hold 12, and located 
by the plate A. The clamps are then tightened to hold 
them in position. 

The edges are beveled with the tool B, the edges of the 
cutters C being made with a contour similar to that of the 
finished parts. The tool is fed to the correct depth, and 
the beveled edges are formed. 

The fixture used when machining the widening pick 
caps is shown in Figs. 5 and 5-A. The tool is designed 
to hold six castings, which are located by two pins that 
fit into each part being machined, as shown in Fig. 5-A. 
Straps are then tightened on the pieces to hold them 
securely. Screws at the heel ends of the straps may be 
adjusted, if the castings vary in thickness, so that the 
clamp will be parallel when holding the pieces. The 
inside surfaces, as A, are then turned to the correct diam- 
eter, a plug gage being used for testing the surfaces 
machined. 

MACHINING Stircu Cams 

When machining stitch cams, the fixture shown in Figs. 
6 and 6-A is used. The tool is designed to hold 24 pieces 
at one setting. These pieces, which have been previously 
machined on the sides and drilled, are slid in from the 
front, as at A. The jaws are provided with a steel plate 
at the rear, which forms a stop for the pieces. The jaws, 
as B, and the clamp C are made with beveled edges which 
locate the piece in the fixture at the correct angle. After 
the jaws have been loaded, the clamps are fastened on the 
pieces to hold them in position. The inner surface is then 
bored to the correct diameter. 

This method of locating and machining the parts pro 
duces the beveled circular edge shown. The fixture is 
provided with circular index lines, which are used for 
locating the different sizes of parts in a manner similar 
to that previously described. 

These fixtures are located on the machine by means ol 
a turned register and held in position by bolts. 


The Filing of Correspondence 
By E. F. Henry 

Professor Sweet should have added the filing system 

to his list of things that no one seems to hope to im- 

prove—not the filing of castings in the shop, but the fil 
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ing of letters and replies in the office. When men wrote 


out their letters laboriously and legibly by hand and 
copied them ina book, thev were less inclined to write ou 
small provocation. The fact that they wrote them them 
selves left a considerable impression on their minds, and 
it was comparatively easy to look up any letter that might 
be wanted, but in these days of large business and unlim 
ited detail, when a man writes letters to his associate 
at the next desk for the sake of having a record and when 


} 


it is so easy to call in a stenographer to take down the 
most unnecessary thoughts, the bulk of the material 
which needs preserving is mountainous. Ninety-nine pet 
cent. will never be thought of again, but every scrap must 
he preserved because any one letter may become a vital 
matter of controversy, and the smaller the thought con 
cealed in it the more important it may be that it should 
be findable. 

Filing as it is usually done is a simple matter. Each 
letter which comes in and the carbon copy of each that 
goes out are put in a folder and arranged in alphabe‘ical 
order. The filing is done according to the letter head of 
the paper, and if there is any considerable correspondence 
with any one concern, It Is given a folder all to itself, 
and if the correspondence is large, it may have a new 
folder every month or even every week. The filimg is 
usually done by a young lady who has not as yet become 
intelligent enough to manipulate a typewriter, but who 
has mastered the alphabet. She files literally. If the 
owner of the X, Y & Z Machine Co. writes us a letter 
from the Astor, she files under the A’s, and if we address 
the answer to him personally with the name of his con 
cern following, it is filed under the P’s because we began 
it “Dear Peters.” When we want to refer to these let- 
ters, she chews her gum and turns red in the face, and if 
we persist In wanting them, she cries and we go without 
and bluff the rest of the correspondence 
time this happens we swear that we will go at that filing 


Of course, each 


case and straighten it out and get a competent person to 
take care of it, but we seldom, if ever, even start to do this. 

Then, unless we can remember to whom we wrote about 
a certain thing and approximately when, there is the prob 
ability that we will never see the letter again unless he 
brings it with him. This is especially provoking to the 
purchasing agent. He writes to six people for prices on 
lathe tools, and the replies come in one by one. Six 
months afterward he wants to look up those quotations, 
and he can remember only four that he wrote to and two 
that he did not, so there is a merry chase to hunt up 
correspondence. 

One of rn friends claims to have the only really good 
filing system that has yet been invented. It proved to be 

waste basket of enormous size into which he dumped 
about four-fifths of the letters he received and an equal 
proportion of the copies of what he sent out. 

Seriously, however, this is a problem that is a vital one 
in all but the very smallest of shops which do other than 


a purely local business. The solution seems to lie in the 


hands of the one who decides under what heading to put 
each piece of paper. ‘Take a-concern which is really 
a branch of another and larger concern. Both names art 
on the letter heads, but the office of the branch puts 
its local name on the correspondence in large type and 
the main office puts it in small letters. The two headings 
are often used by the same man as he goes back and forth. 


Some one should decide for the recipient which headin 
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is to be used in the filing department, and that should then 
be stuck to. 

In some shops it is customary for the individual who 
sends the correspondence to the filing room to mark it in 
some way to indicate under what head it is to be filed. 
This may be all right where each individual’s correspon- 
dence is filed together, but in many cases everything goes 
in one file and there is great danger that the men who 
send in the material may not agree. 

The safest thing appears to be to place the filing in the 
hands of someone who is familiar with the work of the 
shop and the office, so that he can keep track of the con- 
tents of the letters. Necessarily, this must be someone 
in whom the company has confidence and on whose silence 
they can depend. This is more necessary than in handling 
the files with green girl help, because their very ignorance 
and lack of interest are sufficient safeguard for all firm se- 
crets. The largest task that falls to such a man, however, 
is not the mere placing of each letter where it can be 
found if the correspondent’s name is remembered, but 
to so index letters by subjects that they can be dug out 
if that is all that is known. Any attempts to do this by 
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Making Pumps for Oil Wells 
By 8S. E. BANNECK 

The oil pump has several peculiarities in which it 
differs from the ordinary pump. A good example of this 
is the one made at the Bakersfield Iron Works, Bakers- 
field, Calif. This pump consists of an outside casing, 
or barrel, which carries a cast-iron liner to provide the 
working surface for the plungers. This liner is made in 
three sections with the ends fitted together to insure the 
alignment of the bore. The sections are held in place 
by a steel collar on each end. 

Some idea of this can be had from Fig. 1, which shows 
a pump A, held in two pipe vises, with a set of liners 
placed on the bench between them. The plunger B has 
been partly drawn out by means of the dummy rod C. 
These plungers fit so that only an experienced man can 
move them easily. A sort of twisting motion is re- 
quired, such as expert toolmakers use in handling plug 
and ring gages. 

The plunger is about 42 in. in length and 21 
diameter and has an average stroke of about 18 in. 


/ 


6 in. in 


This, 














Fie. 1. Dererp-We_tL, Pump IN Vise, AND LINERS 
filing duplicate copies by subjects is likely to be unsatis- 
factory, because it is so hard to confine a letter to a single 
subject and it is impossible to get one’s correspondents 
to do so. In fact, two or more very vital subjects may be 
so linked together that they cannot be discussed alone. 
A solution of this appears to be found by numbering 
consecutively each piece of correspondence as it comes in, 
and then indexing by number and name of correspondent 
such letters as might be called for by subject. To do this 
intelligently is no routine job. Literally, the filer might 
think himself called on to cross-index all correspondence 
with a branch office, while, as a matter of fact, that would 
probably be entirely unnecessary, as they would be among 
the first to be SUSPe ted of being the object of certain in- 
quiries. It would also be unnecessary to cross-index a 
great deal of purely courteous correspondence, as letters 
of acknowledgment, and many letters that show by their 
contents that they could hardly have been sent to any 
concern other than the one to which they were addressed, 
such as letters regarding settlement of bills, ete. This 
process of elimination might very likely take out three- 
quarters of the correspondence. The smaller the number 
indexed, the more valuable the man on the job—provided, 
of course, he is able to produc e the desired correspondence 


when it is wanted. 











Qi 


Urrer Enpb or Pump Rop anp Parts 

















Fig. 2. 


however, varies with the idea of the man at the well, 16 
in. being considered proper by some, while 30 in. is the 
other extreme. The working plunger is made of steel pipe, 
the upper end of one of these being shown at A, Fig. 2, 
In this cage is the ball 
There is also 


with the top cage in position. 
valve and seat, both made of hardened steel. 
a top bushing which screws into both the cage and the 
plunger, the steel seat fitting tightly in the bushing 
and being held between its top and the inner shoulder of 
the cage. Another bushing is screwed in the lower end of 
the plunger, having a hex on the end for a wrench. The 
bottom cage is screwed to the lower end of what is known 
as a Garbut rod, which forces the bottom valve, shown 
at D, into the shoe C. This bottom valve cage remains sta- 
tionary when the pump is at work. The upper end of the 
Garbut rod is shown at F, while B is the nipple which 
is used between the shoe and the pump casing. 


PumMpING O1L FROM Low LEVELS 


In operation, these pumps are lowered inside the well 
casing, the depth varying from 60 to 5000 ft. The 
sucker rods are 7, in. in diameter, with 9 threads to 
the inch. They work inside the pipe which holds the 
pump in position and through which the oil flows to the 


surface. 
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The first step in making the pump liners is to secure 
cood casting of close-grained iron. ‘The larger sizes are 
first turned on the outside and are then bored in the fix- 
ture shown in Fig. 3, which has been especially arranged 
on an old lathe for this purpose. This fixture holds the 
three sections of a pump barrel, one of these sections be- 
has 


ing shown in front of it. A special boring head A 


been made to go in front of the headstock, and as can be 
seen, the bars are held by the supports Band ( at each 
end of the pieces being bored. Double-ended cutters are 
used in the boring bars, and two cuts are taken. 

The smaller sizes are first then turned to 


After the boring they are taken to the 


bored and 


the right size. 
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age of the oul, whi Is under co iderabl 


he deepn r swe lls. 


pressure in 
some ot t 

After the 
and gathered in sets of three, 
0.001 in. They are 


liners are polished, they are carefully in 


spected having ne same 


diameter within then stamped for 
further fitting and After they have 


fitted together and properly marked, they are placed 


ease in assembling, 


been 


on a plunger, ready to be put in the barrel, or casing. 
The bottom end is cut off to the right length so that the 
collar will tighten on the casing at the same time the 
liners tighten between the collars. The plungers are 
then tried to make sure that they have the right fit, as 


they must be neither too loose nor too tight. The plunger 








Fig. 3. Frxture ror Bortne LINERS 
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Fig. 5. 


reamer, which is practically a duplicate of that shown in 
Fig. 3. 

The liners are turned between two lathe centers, the 
tail center turning The friction of the 
head center affords a sufficient drive for the cut that it is 
to take. The liners are 
lathe, shown in Fig. 4, by means of a head on the end of 
a bar carried by the spindle. This head A is made to 
conform to the size of the barrel and has a sheet-metal 
This 
is wrapped around the polishing end, and the barrel, 
which is held in the fixture (, is traversed back and forth 
along the bed until sufficiently polished. 


very easily. 


necessary hen polished in the 


clip for holding emery or other abrasive cloth B. 


Firrinc Liners To PLUNGERS 


Plungers are fitted to each set of three liners, which 
fitted The 


are then with shoulders and recessed ends. 


center has the shoulder on each end, while the end liners 
These must fit snugly to prevent leak- 


are recessed to fit. 








Fic. 4. PoLIsHING THE LINERS 


fitting is the most important part of the work for this 


particular service. 


To help the liners withstand the internal pressure due 


to the height of the oil columns, thi space hetween the 
liners and the casing is usually filled with babbitt or 
a similar substance. In some instances, the oil is allowed 


to surround the liners, and so equalize the pressure, but 


this ne 


the Casing. 


essitates an ab tight jol t at the end of 


to remain idle for some time, 
+} | 


cult to move, 


When a pump ts allowed 
the plunge r becomes ve ry di and it is neces- 


sary to use considerable force f the pump is to be 


press shown 


paired. ‘To assist in this work, the hydrauli 
heavy 
The 


the pump 


in Fig. 5 has been made. The frame A is of 


timber, the hvdraulic cylinder being in 
of the 
The pressure is then 


the center. 
voke B is fastened to the end 
the clamp Ue 


plunger In 


plunger, 


barrel being held in 


turned on. This removes the most Cases, 


An Abrasive Reclaiming Plant 
By E. V. 


ALLEN 
In the manufacture of ag 
kinds, the B. F. Avery & Sons Co., 


{ 


quantities oO] 


icultural implements of all 
Louisville, Ky., uses 
material. Grinding 


the 


enormous abrasive 


wheels are rapidly worn down under rough work 


required of them, and huge heaps of abrasive, grindings 
bic wheels. 


a plant for the 


soon accumulate near the 


and dirt 


‘ ] 
some 


time ago the company installed 
reclaiming of this 


The plant, as shown in the 


abrasive, that would otherwise be 
illustration, 
parator A, an agitator B, 


The use of the mag 


wasted. con- 
sists mainly of a magnetic sé 
a drier C and a sifting machine JD. 
The agitator 


netic separator is obvious. is used to stir 
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Acid is also 
used to remove metal from the grains themselves. After 
the grains are thoroughly dried, they are run through 


up and cook out the glue or other binder. 


the sifting separator, which sifts them out according 
to size and removes all light dust and dirt. The drier 
consists simply of steam coils on which pans of the 
abrasive are set until dried out. 

This reclaimed abrasive has given fair results on belts 
and polishing wheels, but does not stick as well as new 





An ABRASIVE RECLAIMING PLANT 


material, due possibly to the rounding of the grains 
through use. Trials of different glues and binders have 
been made with indifferent results. Suggestions from 
others interested in the same line of work would be wel- 
come, 
Foremen’s Letters--Welfare 
Work 


Dear Jimmy—Evidently Mr. Hampden has sized you 
up as one of the chaps that can take a hint and then work 
things out in his own way. You have put up a rather 
broad question to me, even if you did do it in a rather 
narrow manner. 
of our business is it how the other fellow lives? We 


It is the same old problem, How much 


have pretty much agreed the world over that it is neces- 
sary to have policemen to keep quiet those few that are 
natural disturbers. We are agreed that the young must 
be educated, even if we do not agree on the details, and 
we are disposed to aid the lame and sometimes the lazy 
as a matter of charity. 

The most troublesome problem and the one that has 
apparently so far failed of solution is what to do for the 
lame man that doesn’t want to own up that he is lame. 
Just how many million people there are who do not want 
charity, I don’t know, but I think there are a good many 
and I hope there are more. Yet aman who has had mis- 
fortunes that are not his fault is much more to be pitied 
and infinitely more entitled to help than the lazy man 
who doesn’t care how he gets his meals nor how good 
they are so long as he gets them. 

The only thing that they will let you do is to help 
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them to help themselves. Even then it is pretty hard to 
stand on the side-lines and see what hard work some 
of them make of it. If a man is getting so little money 
that he cannot more than barely keep his family alive, it 
does not do much good to open savings banks for him nor 
to offer him codperative life insurance or any of those 
things. What he wants to know is how to earn more, not 
how to be any more economical of what he has; he is al- 
ready down to the last ditch of economy. Once a man is 
getting enough to live on decently, you 
= can teach him how to keep his health 
oa! §=6in good trim; that is, you can tell him 
ote how. Perhaps he will do as you tell 
— him and perhaps he won’t. I don’t 
think there is much profit in telling a 
lot of boys about the evils of cigarette 
smoking. If there are any of them 
that have not tried it they will at once 

get anxious to see how it seems. 

You can offer them better housing, 
but if you do you will find you have 
to keep that a separate thing from their 
employment. A great many men won’t 
hire a tenement from the man they 
work for, simply because they think 
that if they lose their job they will 
have to move. The two things ought 
to be independent, and any tenant 
ought to feel that he can leave and 
get a better job and that all that will 
be asked of him is that he pay his 
rent. That is rather contrary to human 
nature. The firm that puts up a lot 
of dinky little cottages for its help, hates to see one of 
them occupied by a man that is working for a rival 
shop, but at the same time there is no doubt as to what 
the man occupying it thinks about the arrangement. 

That is one trouble about what is known as welfare 
work; it is the farewell part that comes, if a man goes 
to another shop to work. Of course we always run our 
shop so that everybody wants to stay with us for life, 
but you know there are shops, and perhaps the one where 
you work is one of them, where men are continually com- 
ing and going. If a man has accumulated any savings of 
any kind, whether it consists in a certain step toward a 
pension or a payment on a house, lot or any other asset, it 
ought to be his or else not his, and that very distinctly. 
If it is his, he ought to be able to take it with him wher- 
ever he goes until he leaves this world, and then he ought 
to decide to whom it shall go. If welfare work is done 
on that basis, there should be no trouble about it and no 
misunderstandings. The firm takes its profit while the 
good is being done, and it ought to have a profit. The 
man takes his profit then, too, and if it is a tangible profit, 
it forms no bar to his leaving. Of course, there are always 
good reasons why it is desirable for a firm to have its help 
stick steadily, and there are equally good reasons why a 
man wants a steady job and steady advancement ; but there 
are also plenty of reasons why at times it is better for both 
to part, with the best of wishes on both sides. 

As for your special case, there is nothing you can do 
except to be brutal and tell red-head to let his father 
drink himself to death as soon as_ possible. 

Yours truly, 
ENTROPY. 
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Letters from Practical Men 
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Drill Jig for Small Bevel Gears 

The small cast gear A controls the pointer which indi- 
cates the different characters on the dial of a stencil ma- 
chine. The only machine work is drilling and reaming a 
#s-in. hole through the hub. 

The illustration shows a cross-section of the jig. The 
body and lid are made of cast iron. The bushing B, the 
pins F# and the ring D are tool steel. The knurled nut C 
is made of mild steel. The lid of the jig is hinged and 
locked with a quick-acting clamp, not shown. The body 
and lid, with the exception of the lug which receives the 
bushing, are machined all over. 

The lid is hinged and locked in place. The jig is then 
strapped to the faceplate of the lathe in such a manner 
that the lid can be removed without changing the position 
of the body. The hole is then bored to receive the bush- 
ing B, and threaded to receive the knurled nut C. The lid 
































THE WorRK AND THE JIG 


is then removed and the seat for the ring D is bored and 
faced. The bushing B and the pins £ are hardened. The 
bushing is ground all over, and the ends of the pins are 
trued up. Before hardening the ring D, a small hole is 
drilled to receive a pin which fits between the teeth of 
the gear being drilled and prevents it turning with the 
drill. 

The ring D is then hardened and ground all over, after 
which it is forced into the seat provided for it. The 
knurled nut is made as shown. The illustration shows the 
jig with a gear A in position to be drilled, the lid being 
locked in place and the knurled nut C clamping the gear 
by forcing the bushing into contact with it. 

The knurled nut is drilled and tapped to receive a small 
special screw, which fits into the groove near the top of 
the bushing B. This prevents the bushing from dropping 
out when the lid is raised and causes it to raise with the 
knurled nut when the gear is released. The angular face 
of the ring D coincides with the outer face of the gear; 
the three-point contact and length of bushing have proven 
factors in aligning the gears. 
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We now have two jigs in use, made in the above man- 
ner, and both are giving entire satisfaction. 
B. Geist. 
Belleville, Il. 
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Combined Turret and Punch 
Job 


The illustrations show our method of making a com 
bined water cap and pointer for a street-railway controller. 
This keeps the water out of the controller and also indi 
cates the position of the switch. 


There is nothing unusual in the turret operation The 
expanding chuck A, Fig. 1, is screwed on the spindle nose, 
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COMBINED TURRET AND PUNCH JOB 


which is operated by a plug B that has a 15-deg. taper 
for expanding the chuck into the work D. The turning is 
done by the forming tool C, which finishes the cap up to 
the pointer ig 

The cap then goes to the punch press, where the remain 
ing metal is sheared off by the die £, Fig. 2, mounted 
on the plate F, leaving the pointer P as shown. The cap 
is guided into the die so as to insure the two finished 
surfaces being in line. 

S. L. Rowers. 
Medford, Mass. 


Collapsible-Tube Tools 


Tools used in making collapsible tubes such as are used 
for holding rubber solutions, oil colors and the like are a 
little-known part of press-tool work. 

In Fig. 1, A is the die, B the punch, C 
D the plunger for forcing the tube out of the die, # the 
distance rod for holding and adjusting the air valve C, F 
the nut for holding the die A in position, @ the bolster 
and H the punch holder. The ejecting arrangement 1s 
the ordinary one used in combination tools, Another 
often employed is a knockout rod under D operated by a 


the air valve, 


lever. 
It is extremely important that all working parts should 
have highly finished surfaces to prevent the tube from 
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sticking or scratching. The parts AB, C and D are 
turned with a grinding allowance and then hardened and 
tempered a very dark straw, after which they are ground 
and lapped where necessary. 

As it is impossible to obtain the sharp corner required 
at J in the die by means of internal grinding, a process 
known as hard-turning is resorted to. The die is ground 
out to allow P) to pass through and then placed in a dog 
chuck of a lathe, trued up with the indicator, and the faces 
I and J turned up off a tool rest with hand tools of an 
exceeding keenness. By this method it is possible to ob- 
tain the sharp corner at K. 

The punch #B is ground full size, minus an allowance 
tube, for about « 


for thickness of ye inch of its length and 
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CoLLAPsIBLE-TuBE Toots 


is then reduced 0.005 in, to allow for easy passage of the 
tube. 

The valve C is used to prevent the crinkling of the tube 
due to aic pressure when it is drawn off the punch and 
is an easy fit in the punch B, 

The punch holder // is different from ordinary holders. 
As it is not advisable to have the stroke of press long 
enough to withdraw tubes from the punch in the ordinary 
way, a hinged punch holder is used, which allows the bot- 
tom end of the punch to be brought forward and the fin- 
ished tube withdrawn. The dotted lines in Fig. 2 show 
the position of the punch and holder when tubes are with- 
drawn. 

The metal used for producing the tubes is of a very pli 
The tubes are from a “dump,” as 


able nature. made 
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shown in section in Fig. 3. These are punched from sheet 
lead in a special press. The “dump” contains the exact 
amount of metal necessary to produce a tube of a certain 
length. 

The “dump” is placed in the die A and the punch B is 
brought down into the die to the required depth, forcing 
the metal to flow up the punch. The bottom end of the 
punch is then swung forward by the operator, and the tube 
is withdrawn by hand. The tube, when finished, is °4 
in. diameter by 6 in. long by 0.006 in, thick. It is pierced 
and threaded. Tubes can be made by this method up to 
3 in. in diameter and 12 in. in length. 

C. K. TREACHER. 

Shepherd’s Bush, W. Eng. 


A Blueprint Washer 


The spray washer shown in the illustration has proved 
a success for washing prints. The frame of the device is 
made from 34-in. white-pine boards cut to size. Over 
the front of the frame and bent in such a way as to form a 
trough and spray catcher at the bottom is a large piece 
of sheet zinc tacked firmly in place to the sides of the 
frame, which project a little above the face to prevent any 
side-splash and over-running of the water at the edges 
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IDEAL BLUEPRINT WASHER 


About two inches below the top of the frame are fast 
ened two pieces of 1-in, brass pipe, which extend in either 
direction from the center. The backs of these pipes are 
drilled full of small holes to form a spray when the water 
is turned on and so direct it backward and downward 
against the face of the upright zinc frame. Each of the 
above-mentioned spray pipes is separately controlled by 
an individual inlet value, so that, in case the print to be 
washed is small, only one-half of the machine need be 
used, and if the print is larger, then Hoth valves are 
opened, the spray from the pipes overlapping to form one 
continuous sheet of water across the entire face of the 
frame. 

A 2-in. drain pipe through which the waste water es- 
capes is connected to the trough at the bottom of the 
frame. When a print is to be washed, the water is turned 
on and allowed to run for a few moments to thoroughly 
wet the zinc. Then it is shut off and the print placed 
face out upon the frame in such a way that its top edge 
comes just a little above and back of the brass spray pipes. 
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The water is again turned on, and to insure a quick and 
even flow over the entire surface of the print, a broad, 
flat brush should be used to guide the flow, passing it 
quickly over the print, thus wetting all places not at first 
reached by the running water, which usually takes an ir- 
regular course across the print. When once the print is 
thoroughly wet, the water should be allowed to run with a 
gentle flow for about five minutes, after which it is shut 
off and the print removed and hung up to dry. 
Everett A. JONES. 
Whitinsville, Mass. 
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A Handy Triangle 


A handy triangle for detailing is shown in the illustra- 
tion. This can be made from a standard triangle of cellu- 
loid, amber, wood or aluminum. A good size is an 8-in., 
15-deg. triangle, although any other size may be used. 

A variety of combinations almost indispensable to rapid 
detailing may be made on the hypotenuse of the inclosed 
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A Hanpy TRIANGLE 

triangle. Those shown are for 82-deg. countersunk screw 
heads, 120-deg. drill points and 60-deg. V-threads. The 


two inner sides are cut at angles of 4 deg. for showing 
threads in full, one side being used for right-hand threads 
and the other, for left-hand threads. 
C. T. SCHAEFER. 
St. Louis, Mo. 
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A Four-Spindle Drilling Attach- 
ment for Close Holes 


The illustration shows the layout of four small holes to 
be drilled in wood and a cross-sectional view of a four- 
spindle drilling attachment that has proved very satis- 
factory for doing this work. 

The holes to be drilled were about ;'g in. in diameter, 
and owing to the fact that the drilling centers were very 
close, an internal driving gear was adopted. The attach- 


ment was fastened on a typical wood-boring machine, the 
internal driving gear being mounted on the driving 
spindle, as shown. 


The method of fastening the attach- 
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ment to the boring-machine head is not shown because it 
is of no special interest. A pilot A fits into a hole 
drilled at a previous operation, enabling the four small 
holes to drilled in th 
correct location on the work 
without the use of a jig. 
+—+2 The pilot is fluted at B to 
| I hy ‘ < 
4...4¥ permit spindle clearance. 

at ae, The construction of 
drill chucks C to the 
centers is of special interest. 


be 










the 





close 
The 


the spindle are bored the 


suit 


ends of 
diameter of the drill to be used, tap- 
er-turned and threaded 
The slots are cut 90 deg. apart and 
the threaded are 
fitted to the spindles before assem- 
bling the attachment. This type of 
chuck is well adapted for light duty 
and where but one size of drill is to 








shown. 


as 


clamping sleeves 


be used. Phosphor-bronze was used 





for the bushings and spindle pin 
ions and steel for the spindles and 
internal driving gear. 

The internal driving gear has 39 
teeth, 24 4-in. face. The 
spindle pinions have 12 teeth, 24 
The drill speed is about 1800 


A Four-SPINDLE 
DRILLING At- 
TACHMEN' 


pit h, 


pit hh. 
revolutions per minute. 
JOHN LEAFSTROM, 

Moore, Penn. 
Punch-ePress Troubles 


Recently I was given instructions to look over a large 


punching and shearing press and to prepare it for puncl 
ing some thousands of 14-in. holes in regular stock. 
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TAKING Up STock ON SLIDE OF PUNCHING AND 
SHEARING PREss 





BRASS CIRCULAR 
DISK 


ra 


The machine was in good order, with the exception of 
about ly in. slack on the side of the slide, as shown in the 
illustration. 
first thought, as it allowed the punch to strike on the 


This proved to be more serious than was at 
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edge of the die, with the result that the punches were 
broken as fast av they were put in. 

™o overcome this, two 34-in. tapping holes were drilled 
in, the side of the slidebox, then from the inside with a 
counterbore two circular recesses 2 in. in diameter by 
5¢ in. deep were made, into which were fitted two brass 
disks 2x5 In. In size, 


H.C. S. BULLOCK. 


Bristol, England. 
Simple Method of Drawing 
Ellipses 
To many diaftsmen, the drawing of ellipses seems to 
In Fig. 1 is shown a simple ellipse 
This is made from soft wood 


he a troublesome job. 
trammel for this purpose. 
avout 44)x%4x12 in., which size will be found to cover 


almost all work where it is required. 
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SimeLe Meruop or DRAWING ELLIPSES 


A little care should be taken to get the two points A, 
which are made from phonograph needles, and the tracing 
point B in practically a straight line. In shop work, 
a scriber, or metal point, may be substituted for the lead 
point shown. 

The manner in which the trammel is used is illustrated 
in Fig. 2. 

Ff. W. SaLMon, 


Birmingham, Ala. 


Fittings for Brazing om Tubes 


The illustration shows at A a common form of flange 
fitting used extensively in work involving a tubular con- 


struction,. particularly airship, aéroplane, automobile or 


similar work. 
most any form of fitting secured by brazing. 


My remarks, however, apply equally to al- 
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With reference to countersinking the ends of a bored 
hole, the usual practice is to make the ends of the fitting 
as shown at B, whereas they should be countersunk as 
indicated at C. This would make it easier for the brazer 
to run the metal around the tube; would make a stronger 
job by forming a ring of brazing metal around each end 
of the fitting; and would tend toward a cleaner job, thus 
preventing the metal running down the sides of the fit- 
ting and giving extra work to the fitter in filing it off 
to make the job look respectable. The base end of the 
hored hole should also be countersunk in a similar man- 
her, 

Referring to A, it is usual in designing these fittings 
to taper the metal in every direction. This is not solely 
to enable a neat drop forging to be made, but chiefly 
because it is the lightest form for a given strength. 

As the fittings are invariably secured by bolts or riv- 
ets through the bottom flange, this formation necessitates 
the making of a flat surface for the nut or head of the 
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FITTINGS FoR BRAZING ON TUBES 


rivet, which is usually done with a fly-cutter, recessing 
the metal as shown at YD. If you examine a batch of these 
fittings after brazing, you will find in almost every case 
that one or more of the recesses contains blobs of brazing 
metal which will prevent the rivet or bolt seating properly. 
To remove this metal is at best a tedious job, involving 
a great waste of time. The tubular construction usually 
prevents it being put back on the machine, so it is invari- 
ably chipped and “scratched” with a file until the head ap- 
pears to bed well enough not to be noticed. 

The better method is to have bosses formed by the forg- 
ing die, as shown at 2. These can easily be machined on 
top, if their collect the 
molten metal as the cup formation of the other method. 
Should any metal adhere to the top surface, it can readily 


necessary, and form does not 


be removed with a few straight strokes of a file. 
C. J. Boorn. 
Derby, England. 
R 
The new specifications of the United States Navy indicate 


extent to which sulphur is 
Former specifications allowed 


a changed opinion as to the 
detrimental in steel castings. 
i maximum of 0.05 per cent. sulphur in all carbon castings 
of grades A, Band C and 0.04 per cent. in nickel-steel castings, 
designated as “special grade.” In the new specifications 
xrades A and B are subdivided into two classes—A and D, 
the high carbon, and Band E, the medium carbon, respectively 
A and B maintain the old limit of 0.05 per cent. sulphur and 
D and E permit castings to go as high as 0.07 per cent 
sulphur. The two subclasses include castings of less im- 
portance than the others. For castings in grade C the limit 
is changed from 0.05 per cent. sulphur to 0.07 per cent. The 
nickel-steel or special grade castings now have 0.05 per cent. 
instead of 0.04 per cent. sulphur as the limit. The require- 
ments for tensile strength are reduced from a minimum of 
90,000 Ib. per sq.in. in nickel steel to 85,000 lb. The elastic- 
limit stipulation is 45 per cent. of the tensile strength in 
carbon castings, instead of a definite limit in pounds. The 
elongation requirements are advanced from 20 to 22 per cent 
nickel-steel, grade, and the bending bat 
instead of 90 deg 


in the special, o1 


required is 120 deg 
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Discussion of Previous Question 
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The Small Shop and Shrapnel 


The editorial on “The Small Shop and the Shrapnel,” 
page 531, relates to something which is overlooked by 
many shops. I do not refer to the manufacture of 
munitions of war, but to the adaptability of machine 
tools. 

Our plant is equipped primarily for the production of 
lighting fixtures, which is mostly all small work. Some 
time ago we had an opportunity to bid on brass parts for 
high-pressure hydrants. It was necessary to adapt certain 
idle machines to this work or refuse the offer, as the 
amount of business involved would not permit the 
purchasing of new equipment. By a careful analysis of 
the possibilities of our machines, we were enabled to make 
a quotation which secured the order. Repeat orders have 
also been captured, and a close scrutiny of our costs shows 
that a fair profit is being made. 

This sort of thing is well worth while, as no plant is 
absolutely certain when the demand for its standard 
products may decline or altogether cease. 

H. D. Murry. 

Jersey City, N. J. 


we 


Sanitary Drinking Fountains 


Referring to Wm. Seelert’s article on page 610, why 
did the foreman go to the expense of replacing the bowl- 
type bubbler by the spout design, when he could have 








SANITARY DriInkING FOUNTAIN 


had five ;%;-in. holes drilled in the base of the bowl for 
drainage and secured the best results. If the overflow 
is allowed to drain off through the bottom of the bowl, 
there is no reason why this type should not be the most 
sanitary of all bubblers on the market. The lips touch 
nothing but water, and if the fountain head is properly 
designed, it will always’give forth a supply of fresh, 
clean water. 
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In the case of the spout-design fountain, 1 have seen 
more than one person put their lips on the top of the 
bubbler and suck the water out of the head. This fact 
in itself proves to me that the spout bubbler is the more 
unsanitary of the two designs described in Mr. Seelert’s 
article. 

Where persons press their lips on the bubbler crown, 
saliva from the mouth is sure to attach itself to the top 
of the head, and is not cleaned off very readily by simply 
allowing water to flow over it. If anyone wishes proo! 
of this statement, let him expectorate into a sink and turn 
on the water; it will be a full minute before the sputum is 
washed into the drain, Saliva is a sticky, adhesive liquid 
Hence the most sanitary drinking fountain will be that 
one which has no metal part for the lips to touch and 
from which pure fresh water rises to the lips at the mo 
ment the stop valve is opened, The illustration shows a 
good design for the bowl. 

C. B. Haywarp. 


New Haven, Conn. 


What isthe Matter with the 
Machinist Trade? 


The article, “What is the matter with the Machinist 
Trade?” on page 214, reminds me of two boys who came 
with us at about the same time. Jerry was an average 
boy—bright and willing, but with no particular idea as 
to his future. Willie was of that stunted growth which 
denotes the youthful cigarette smoker, rather dull and 
apparently as devoid of ambition as the other boy. Jerry, 
at the time he was getting $7 or $8 a week, sudden) 
announced that he was going to leave as he could get a 
job on the back of an express wagon and receive the 
princely stipend of $10 per month. His employer tried to 
persuade him that, while that was quite a jump in pay, 
he would most likely stick there for years to come, whereas 
any of the trades which he could learn in the shop would 
net him more in the end. The bird in the hand, however, 
had very bright plumage in Jerry’s eyes and he left. 

At last accounts he was still a strap hanger on the rear 
of the delivery wagon. 

Meanwhile, Willie plugged along until one day the boss 
saw a sketch which he had made. It was extremely crude, 
but showed possibilities. Willie was summoned to the 
office for a heart to heart talk, such as Mr. Green, page 
526, suggests, and unlike Jerry he was willing to stake 
something on the future. He was assigned to the tool 
room and is now earning regular toolmaker’s wage. 

There is nothing the matter with the machinist trade, 
but from some source the boys are getting a wrong idea 
of it. 

D. M. Harvey. 

Jersey City, N. J. 

| While there is nothing the matter with the machinist’s 
trade there is a whole lot that can be done to make it 


more attractive to the boys. Eprror. | 
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Military Experience That Costs 
More Than Money 


Most of us have been led to believe that the great 
concentration of allied forces would be followed this 
spring by a formidable drive on their part. This has 
failed to materialize and evidences of the reason are just 
hecoming apparent. Those who read between the lines 
may see in the recent turnover in the British Cabinet a 
reflection of the British public’s disappointment at the 
failure of this materialization. 

The fact is being more forcibly driven home every day 
that war is a question of munitions more than men. The 
old war axiom of about fifty years back, “Getting there 
first with the most men,” has been replaced with, “Being 
there with the most shells.” 

A country may have the biggest navy or the most power- 
ful army, or both, and yet be far inferior in military 
strength to the one which has the largest number of well- 
organized machine shops ready to go ahead and knowing 
what is wanted. For there is a difference between willing- 
ness and preparedness, as evidenced by the following from 
the London Times of May 19: 

“Lord Kitchener must bear his share of responsibility 
because . . . he insisted upon keeping in his own 
hands the contro! of questions with which the War Office 
was far too preoccupied to deal. He could not raise 
the immense new armies and direct the industrial organi- 
zations as well. 

“Yet that is what he tried to do, and the result was 
confusion. Manufacturer after manufacturer can relate 
how they offered to make shells, how ther ofte rs were 
coldly rejected, and how, after months had been lost, 
they were implored to begin.” 

It is not as if the knowledge of the importance of a 
supply of these munitions was not had by those in author- 
ity, for this has been repeatedly hammered home. Quoting 
from a speech from Lloyd George on Mar. 10: 

“All those who know the military position understand 
how much de pe nds on getting ade quate supplre s and even 
adi ove rwhelming supply of th NeCOSSATY explosives at 
the critical moment.” 

And from Lord Kitchener on Mar, 15: 

“The supply of war material at the present momen 
and for the next two or three months is causing me very 
serious anxiety.” 


Evidently, since it was not a matter of lack of knowl- 
edge, it was due to lack of proper organization and 
control. 

Quoting from the British technical journal, Engineer- 
ing, for Apr. 23: 

“We know of many cases where firms have written to 
the War Office plac ing thew establish ments at the disposal 
of the Government departments for the production of 
war munitions, and the reply was a request as to the work 
they considered themselves capable of carrying out, and 


beyond this no help could he got from the authoritie — 


\lso, from the same publication: 


l j lo the present tttie has been done in the way 
ordgantzingd fhe industries locally Wy are adwmace 
fy discover that although meetinas have been held wa 
Griasdow, which is the center of one of the areatest endl- 


neering districts in the world, yet in the absence of any 
lead from Mr. Lloyd Greorae 3 ComnN ittee. fhe appointme ni 


; 


ora com prehensive committee has been de erred.” 

Those of us who are in touch with affairs in Canada 
know from our own experience that government informa- 
tion and guidance for the private manufacturers who are 
making war material has been sadly deficient, in spite of 
the excellent work of the Shell Committee, for up to 
the present time but one kind of shell, shrapnel, has been 
produced in Canada, although the necessity for explosive 
shells is well known and manufacturers are eager to learn 
how to make them. 

Quoting again from the London Times of May 19, it 
says editorially: 

“While the French authorities steadily raised the per- 
centage of high-explosive shells allotted to their field quns, 
our gunners were expected to do the same work with 


shrapne : and the pe ree ntade of high ( rplosives sent 


across the Channel remained and still remains dangerously 
low.” 

Surely, something is radically wrong with the adminis- 
tration of the military affairs when shops in Canada 
eager to make much-needed explosive shells, and shops in 
this country willing to make them, cannot get the neces- 
sary information! 

That they are groping along toward the right path is 
indicated by the following from Engineering for Apr. 23: 

“The mistake which this Government Has made from 
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the beginning of this matter is that the Ti did not reaiic 


fire task belore thre Mt Was SO COLOBSA th if at yuld Li if hy 
! et hy stretchina tiie ( “stin J machinery ata “ hut fiat 
thie i ust bring TD new mde hi be ru and fhat the right hind 
OF machinery was nien frained th Husiness } ) understood 
precisely the way those things were done a who would 
Have Shown the Grovernment fhe wu ii lo get the Li done. 
“it s onlu through such committees that uformation 
n / allected and acted upon for the mobi ization o] 
rkers and war supplies and for the distribution of 
s to factories having the machine tools and othe 
lances capably Of ere uting fj 
It is very evident now to the British public that the 
mobilization of both men and munitions is too big a job 
for anv one man. Asa result it is strongly probable that 
a post will he especially created for the present emergency 


to be filled by a Minister of War Supplies, who will 
undoubtedly be Llovd George. It will be his task to 
adjust the productive energy of Great Britain’s machine 
shops to the tremendous demands of war. 

It has taken Great Britain over nine months to realize 
the importance of proper government organization. It 
will take many months more to properly ramify such 
an organization and secure the right men for the right 
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places. This kind of preparedness if accomplished two 
years ago would have availed England far more than 
her big navy and, in fact, might have prevented war 
altogether, for it is not unlikely that this unpreparedness 
was known in Berlin and properly rated as an effectual 
handicap before war was brought about. 

& 


Two American Duties 


Every true American is hoping that our great nation 
will be kept from war, but is ready to face it with all its 
consequences if it must come. In the early days of last 
August we congratulated ourselves that our geographic 
isolation and freedom from entangling alliances seemed 
to be a complete safeguard during the present European 
struggle. But the possibility of being drawn in through 
the aggression of others must not be overlooked, and it is 
wise to consider some of the things that we must do if 
worst comes to worst. 

We can learn much from the British and Canadian 
situation outlined above. If we are unconquerable, it 
is not because of any preparedness for war, but because 
of our tremendous natural and industrial resources. But 
these resources will count for nothing unless they are 
organized. This matter of organization should be faced 
today, whether we go to war or not. 

The skeleton of a Commission for War Materials should 
be developed by the Government without delay. Some 
man with a commanding personality and a_ thorough 
knowledge of manufacturing should be its head. He 
should gather around him the nucleus of an organization 
of engineers capable of directing the manufacture of 
every detail of army and navy equipment. As the greater 
part of this equipment is made from metal, it follows 
that mechanical engineers should predominate in this 
Commission. 

Were times less strained, it might be a proper function 
for. the American Society of Mechanical Engineers to 
undertake the study of detailed manufacturing plans 
which this Commission would execute in time of war. 
Local offices of this Commission would naturally exist 
in every important manufacturing center of our country. 
This would give an opportunity for local sections of the 
American Society of Mechanical Engineers to make good 
use of their connection with the parent society, if it 
should act as outlined, above. 

While initiative should be taken by the United States 
Government in developing such a Commission, either 
through the officials of the War and Navy Departments 
or in codperation with the American Society of Mechanical 
Engineers, there is something which every machine-shop 
manager in this country can take up as his own immediate 
duty. This is summed up in the personal question, “What 
kind of war material can I make to best advantage ?” 

The amount of such material now in our army and 
navy stores is negligible. In case of war we should need 
rifles, field guns, rifle ammunition, field-gun shells, naval 
shells, transport equipment, camp equipage, ete. The 
British list of war material contains about 50,000 items. 

british manufacturers offered their shops as soon as 
American manufacturers would do the 
same under similar conditions. But would the American 
manufacturer be able to volunteer intelligently? To do 
this, two things are necessary—first, general information 
in regard to what would be required by the Government, 


war broke out. 
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and second, decisions as to how individual manufacturing 
equipments can best be utilized. This means that in 
some way a knowledge of approved manufacturing meth- 
ods on various kinds of war material should be given to 
American machine shops, and they in turn asked to 
indicate what they are best fitted to handle and the 
approximate output that they would be able to guarantee. 

The American MACHINIST urges action along these 
two lines: The creation of at least a skeleton Commission 
for War Material, and a classification of the producing 
capacity of American machine shops. 

“ 


The Corporation School 


The sunshine of public approval, after having glinted 
here and there over the field of industrial education, 
seems at the present moment to be resting on the corpora- 
tion school. How long it will warm this particular spot, 
no one may attempt to guess, but these rays of popular 
enthusiasm have already passed over the trade school and 
the part-time school—perhaps for their benefit. Now we 
are being told that the corporation school is “the thing.” 

The pity of all this is not that a new idol has been 
set up, but that the vears are rolling by and we are 
making little progress. In spite of all our experiments, 
it seems as if the problem of how to train our young people 
for work in the industries is no nearer a solution today 
than it was ten years ago. Yet the need is stronger than 
ever, and our resources are almost without limit, if we 
would but learn how to apply them. 

In connection with our industrial education there are 
three elements in which we perhaps lead all other nations 
of the world. Money, an intelligent people 
and a flexible political structure. What other means do 
we need to build up a system of vocational education that 
would lead the world? One answer to this question is, 
“Know how.” To this might be added, “Courage in our 
convictions.” 

Until the state steps in and says: 
tion is compulsory,” and then passes the necessary legis- 
lation to back up this decree, we will not travel far on 
the road of fitting our boys and girls to earn their livings 
in the industries. A beginning of which only good is heard 
has been made in Wisconsin. How long must we wait 
before other states follow this example ? 

Turning back to our text, this very element of com- 
pulsory education is in the idea behind the school operated 
under corporation supervision. The boy is compelled to 
go to school a certain part of each week of his apprentice- 
ship. If the managers of our great corporations recognize 
this need and meet it in the lives of the few boys whom 
they train in their shops and schools, why should not 
legislators recognize the same principle when they begin 
to consider new laws to educate the greater number of 
our boys and girls. The ray of hope in all this is that 
the tendency seems to be in the right direction—but the 


progress is discouragingly slow. 


These are: 


“Industrial educa- 


. 


& 

Those who adapt scientific discoveries to industrial use 

are as entitled to honor and reward as those who made 
the original discovery.—Doctor Ormandy. 


Economic selection is choice based solely on long-run 


—J. C. L. Fish. 


least cost. 
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Motor-Driven Speed Lathe 


The style of motor drive with which the machine 
shown is equipped, employes a constant-speed motor 
mounted on a plate having an extension arm to. support 
a bearing for the outer end of the motor shaft. The 
motor plate is fitted to slide on a shelf securely fastened 
to the back of the lathe bed. This plate is operated by 
a screw which tightens and loosens the belt. 

A four-step cone pulley is mounted on the motor shaft 
and belted to a four-step cone on the lathe spindle, which 

















Mortror-DrIVEN SPEED LATHE 


gives the same speed variation as a countershaft. By 
using various sizes of cones on the motor, wide ranges 
of speed may be obtained. 

The lathe spindle, which is made from high-carbon 
steel, ground to size, is hollow and bored for Morse taper. 
It runs in self-oiling bronze bearings. 

The tailstock has screw and lever feed; the bed is 
cross-braced, and the lever for operating the rest and 
tailstock is above the ways. The machine is a recent 
product of the J. G. Blount Co., Everett, Mass. 


~ 


Hand Punches and Shears 


The hand punch shown in Fig. 1 is designed for punch- 
ing sheet metal, angles, etc., with a practical minimum 
of effort. 

In its construction a ball thread is milled in the head 
of the punch. frame, and a corresponding thread, in the 
spindle that carries the punch. Between the head and 
spindle are introduced a series of steel balls, which, 
forming the only connection between these two parts, 
reduces the friction so that practically all of the 
energy applied to the operating lever is transmitted to 
the punch. 
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Through reducing the friction between the moving 
parts, 1t Is possible to use a very coarse thread pit h. The 
thread pitch is two to the inch, necessitating but one-half 
turn of the spindle to give the punch 14-in. throw. 

The upper end of the spindle is hexagon, as is the boss 
to which the holding lever is applied; both levers have 
hexagon openings so that cither can be set at such position 
as may be best adapted to the work. Both levers are 
held in position by means of shoulder screws; thus, lever 
positions can be changed instantly, or if it is desired to use 
the punch without the holding lever, it can be detached 








Kia. 1. Bati-BEARING Hann Puncu 


at will. To use the tool for bench work, it can be held in 
a machinist’s vise, as the bottom of the frame has flat. 
parallel sides for this purpose; a base is furnished if de 
sired. 

The frame of this tool is drop-forged of a special steel 
that permits of the ball thread being heat-treated to give 
it a hard, tough wearing surface. The spindle is also 
made of a spe ial steel and is heat-treated. 

This tool has a capacity for a 4¢-in. hole through 14-in 
metal; the levers are 18 in. long. 

The shear illustrated in Fig. 2 is suitable for all classes 
of sheet-metal work. It was designed to have the shear 

















Fic. 2. Hanp Puncies AND SHEARS 


work equally as well and easily when cutting at the ex- 
treme point of the blades as at any other point The 
relation of the blades is such that the metal comes from 
the shears perfec tly straight, not curled. 

All parts of the shear, except the cutting blades, are 
drop-forged. The cutting blades are made of knife steel 
and so set in the jaws that they can be readily renewed. 
The tool is made so as to permit compact folding for 
the tool kit. It has a capacity for 4-in. plate and weighs 
7 pounds. 

Both the tools shown are recent products of the 
Whitney Metal Tool Co., Rockford, Ill. 
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Automatic Surface Grinder 


The illustration shows the latest addition to the line 


of automatic surface grinders made by the Diamond 
Machine Co., Providence, R. I. 
The machine shown has a regular grinding length of 
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The universal right-angled irons shown in Fig. 8 are 
made in four sizes, and as they are square in all positions, 
work can be clamped to either of the two faces and the 
block set in any desired position. In Fig. 9 is shown a 
measuring iron, which consists of an accurate right-angled 





72 in., a grinding width of 12 in. and 
a height of 12 in. under the wheel. A 
similar type is made to grind regularly 
84 in. in length, 12 in. in width and 
12 in. under the wheel. The grinding 
dimensions of both machines, however, 
may be increased so that the one shown 
will grind 72 in. in length, 16 in. in 
width and 20 in. under the wheel, while 
the larger one will grind 84x16x20 
inches. 

In general construction the machine 
is similar to the smaller Diamond au- 
surface grinder previously 
The bed is 
internally webbed and the column cast 
Adjustable phosphor- 


tomatic 
shown in these columns. 
Ih one piece. 
bronze bearings are provided. The table 
the 
the table has cross-feed. 


mechanism is of unit type, and 
The machine 
is equipped with an adjustable wheel 


The solid table pads have four 





guard. 











instead of 
An 


for raising and lowering 


T-slots. 
three as in the smaller machine. 


plain and milled 
arrangement the emery-wheel 
spindle is provided, 

The illustration 
ean be furnished 
either direct or alternating current. 


but it 
tor 


machine, 
motor-driven, 


belt-driven 
and 


shows a 
self-contained 


Toolroom and Manufacturing 
Specialties 


The Taft-Peirce Manufacturing Co., Woonsocket, R. L., 
has brought out a line of toolroom specialties which its 
long experience has shown to be desirable for accurate and 
rapid production. As will be seen, these involve a number 
of appliances of different types. 

Figs. 1, 2 and 83 show a boring equipment for miller 
work, which consists primarily of the split collet, the 
draw-in rod and the bushing which adapts it for various 
tools. The set also includes an off-set boring head with 
micrometer adjustment, a straight test bar, a test bar 
with a cone center, and a special drill and reamer which 
fit in the collet. This outfit enables accurate drilling and 
boring to be done; the boring tool is particularly simple 
and capable of being firmly locked in any desired position. 

In Fig. 4 is shown a form of toolmakers’ knee with 
surfaces accurately finished to allow clamping in any 
position. The V-blocks shown in Fig. 5 are also finished 
all over and are provided with four tapped holes. The 
grooves, which are on all four sides, allow easy clamping 
The hardened and ground steel 
Pyx¥4x5 in. and run up to 
7 shows equalizing 


to any desired surface. 
parallels, Fig. 6, begin at 
2x1x12 in., including 34 sizes. Fig. 
jaws which are particularly useful in the miller or shaper 


vise on taper work. 


AUTOMATIC SURFACE GRINDER 


block from which measurements can be taken. Box par- 
allels are shown in Fig. 10; these are made of cast iron 
and in three sizes. 

The toolmakers’ adjustable knee shown in Fig. 11 has 
a 7x10-in. working face and is 9 in. high. It reads to 5 
min. of are by the vernier. 

Plug gages are shown in Figs. 12 and 13, the gaging 
plugs, or disks, being independent of the handle, or holder. 
They are keved so as to be reversible when the front end 
wears from constant use. 

New shapes have been chosen for the limit gages illus- 
trated in Figs. 14, 15 and 16. These are made both single 
and double ended, the go and not-go surfaces being on one 
jaw in Fig. 15. The gage in Fig. 16 is adjustable; the 
ends of the adjustable plugs are rounded to avoid uneven 
wear. Fig. 17 shows a convenient form of taper gage 
which can be adjusted to any desired standard, the pro- 
jection allowing it to be held in the vise for easy use. 

A substantial bench-plate is shown in Fig. 18; this is 
13x15-in. face and 3 in. high. It is not intended for use 
as a surface plate, although it can_be scraped for this pur- 
pose if desired. 

In Fig. 19 is shown a sine bar with studs having 5-in. 
centers. The sine-bar fixture in Fig. 20 affords a complete 
device for testing angles on planed, cylindrical or surface- 
ground work. The sine bar pivots on the stud, which has 
a vertical adjustment to accommodate thickness, or diame- 
ter. The distance from the center of the pivot stud on 
the fixture to the center of the fixed stud on the sine bar 
is 5in. The projecting ends of the upright and one end 
of the base are finished so that the fixture will stand square 
when the end is placed on a flat surface. This is particu- 
larly convenient in toolroom work involving the accurate 
measurement of angles. 
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Bubbling Fountain and Cooler 


The bubbling fountain and cooler shown was especially 
designed for shop use and represents a line of such equip- 
ment recently developed by the 
Allen Filter Co., Toledo, Ohio. 
The cooler box has double gal- 





vanized-iron walls, insulated with 
granulated cork. It is provided 
with a seamless brass-tubing coil, 
tinned inside and out, through 
which the drinking water passes. 
The coil is readily removable and 
so located that it is submerged in 
The form of the 
cooler that the ice 
is inserted in one piece on top of 
the coil, which is located on the 
base of the box. 

The bubbler is a 6-in. vitreous 
china bowl of the 
type with regulator to adjust the 
flow of the The 
shown is 30 in. high and 
The fountain is made in a 


ice-cold water. 


box is such 














sel f-closing 











BuBBLING FOUNTAIN water. steel 
stand 
finished with gray enamel. 


variety of sizes and styles. 


Testing Gage 


While the tool shown was originally designed as a tool- 
maker's testing outfit, it will readily be appreciated that 
its form makes it available for wide application. 

The base the 
a part of nearly every machinist’s equipment, and for that 


is in form of a surface gage, which is 








BACK VitwW 
OF GAUGE 




















TooLMAKER’S TESTING GAGE 


reason is not regularly supplied with the gage. The up- 
per portion of the gage is a standard dial gage head with 
a clamp and rod to fit any surface gage. The rods fur- 
3 


nished with the gage are either ;; or % in. in diameter. 


It was calculated that this gage could be used wherever 
It is adapted for the testing 


the surface gage was used. 
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of machine tools, as well as bearings, spindles, slides, 
holes or centers. It can also be used in connection with 
a planing or flat grinder to gage the parts being made. 
In this application it is unnecessary to remove the work 
from the platen to measure it. 

When used in connection with a surface plate, this gage 
has universal application in laying out jigs and fixtures, 
testing duplicate pieces for thickness, ete. Two types 
are made, one graduated to read to 0.001 in. and the other 
to read to 0.01 mm. 

This gage is a late product of the B. C. Ames Co., 
Waltham, Mass. 


he 


Reduction Gear 


The planetary type of gear shown is a recent develop- 
ment of the Turbo-Gear Co., Baltimore, Md _ It is de- 
signed to be used as a speed-reducing or speed-increasing 
gear and will run either right- or left-hand. The driving 
and driven shafts rotate in the same direction. 

The gear consists of a large internal double helical 
gear made of an openhearth steel forging, heat-treated. 
A double helical pinion cut integral with the high-speed 
shaft is made of chrome-vanadium, heat-treated. The in- 

. ’ : W 
termediate double-helical gears are made of manganese- 
bronze and are mounted on hardened and ground forged- 

















REDUCTION GEAR 
steel shafts which are secured to the cast-steel slow-speed 
member by means of a taper fit and Woodruff keys. 

The slow-speed member to which is secured the slow- 
speed shaft is mounted on two heavy-duty ball bearings, 
one on each side of the gears, and supported directly by 
the heavy housing. Thus, it will be seen that the slow- 
speed member and the shaft carrying the intermediate 
gears and the high-speed shaft and pinion are independent 
of each other for support and that each is supported direct- 
ly by the housing. 

The housing is made of gray cast iron, horizontally 
split to afford accessibility to all internal parts. It is 
extremely heavy and well ribbed to provide a rigid sup- 
nort for the gear members in order to secure quiet opera- 
tion. The high- and low-speed bearings are provided with 
caps to protect them from dust. 

The high-speed shaft has a central passage through 
which the oil is pumped and a continuous stream of oil 
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is sprayed on the gears through radial passages in the 
pinion. The high-speed bearings, besides having forced- 
feed lubrication, are provided with oil rings and an oil 
reservoir for emergency use. The superfluous oil from the 
high-speed bearings is collected by a centrifugal oil ring 
and forced through the hollow shafts carrying the inter- 
mediate gears, flushing their bearings. ‘The oil. after 
lubricating the bearings and gears, is immediately drained 
to the main oil reservoir in the base of the housing; here 
it is strained, cooled, returned to the pump and used over 
again. 
% 


Automatic Screw-Driving and 
Removing Machine 


The machine shown was designed to be especially ap- 
plicable to those shops in which it is the practice to 
fasten parts together, temporarily, with screws, while 
machine operations are 
performed on the parts, 
and then to replace these 
screws upon final assem- 
bly. To perform both op- 
erations this automatic 





screw-driving machine 
was developed by the 
Reynolds Pattern & Ma- 
chine Co., Moline, Il. 
The screw-driving 
mechanism is similar to 
that used on the regular 
line of the builders. The 
modification consists of 
an auxiliary spindle par- 
allel with and close to 
the screw-driving spin- 
dle. This auxiliary spin- 
dle is driven left-handed. 
It is operated with an 
independent foot lever 
and carries a screw-re- 
moving bit. This bit is 
normally at rest, but 




















when brought down by 

AUTOMATIC SCREW- its foot lever and en- 

Driving MACHINE tered in the screw slot, 

it immediately starts and 

rapidly backs the screw out of position. The work is 

then moved slightly to the left and the new screw in 

serted by the screw-setting spin le, these screws being 

fed from a magazine. The machine is also used for pre- 
liminary setting of the temporary screws. 
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Toggle Drawing Press 


The feature of the toggle drawing press shown is a me- 
chanical movement for operating the blank-holder slide. 
This movement gives a perfect dwell to the tlank holder 
during more than #0 deg. of the travel of the crankshaft. 
It is timed to release the blank shortly after the crank 
passes the bottom center and to rise at practically the 
same speed as the plunger, thus giving a maximum of 
time to remove the stamping and place a new blank in the 


die. 
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The blank holder and its supports are proportioned to 
resist a strain equal to that exerted by the plunger during 
the drawing operation, and this rigidity of the holding 
parts and the perfect dwell on the blank are designed to 
permit extreme draws with a very small percentage of 
breakage. 

The frame is of tie-rod construction, with separate 
bed, arch and housings tied together with steel rods, 
shrunk into position under greater strain than the maxi- 
mum overload capacity of the machine. The housings are 
tongued and grooved in the bed and arch to preserve align- 
ment. 

The bottom knock-out is operated from the outer slide 


and is provided with an adjustable kick-off, or trip, to re- 




















ToGaeLe DrawinG Press 


lease the plunger when the stamping is lifted to the top 
of the die, so that the knock-out plate will drop to the 
bottom of the die and not interfere with placing a new 
blank. The plunger acts in an air chamber which cushions 
the return stroke. 

The friction clutch is of the multiple-disk type with 
universal adjustment of the friction disks. The brake 
arms and clutch disks are locked by toggle links oper- 
ated by the hand-lever shown 
s separated from the clutch 


The friction-brake ring 
drum, and it is practically impossibie for the clutch to 
become heated in operation. The balance of this clutch 
is caleulated to render the use of an outboard bearing at 
this end of the shaft unnecessary. 

This machine is built in a variety of sizes ranging from 
a 314- to a 12-in. shaft. It is a recent addition to the 
line made by the Cleveland Machine & Manufacturing Co., 


Cleveland, Ohio. 
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Emery-Wheel Guard 

The principle on which this guard is constructed will 
be immediately apparent from the illustration. It is 
readily clamped to any form of emery-wheel stand. In 




















EMERY-WHEEL GUARD 


the event of wheel breakage, the guard automatically 
closes, as shown, preventing any of the broken pieces from 
flying. 

This form of guard is made in a number of sizes by 
the Wm. Plotz Iron Works, Cleveland, Ohio. 


Machine-eTool Builders’ 
Convention 


Atlantic City was again the meeting place of the An- 
nual Spring Convention of the National Machine-Tool 
Builders’ Association. As usual, the sessions covered two 
days, May 20 and 21. The attendance, though satisfac- 
tory, Was not as large as on some former occasions, one 
easily appreciated reason for the shrinkage being the 
manufacturing pressure on the shops of many of the 
members. 

THURSDAY SESSION 

The officers’ report showed the usual satisfactory con- 
ditions of the association business. W. A. Viall, the presi- 
dent, outlined the formation and work of the proposed 
Conference Committee on Apprenticeship, covering the 
same ground as before the Convention of the National 
Metal Trades Association, reported on page 710. A reso- 
lution was passed authorizing the participation of this 
association in the Conference Committee. 

A committee that had given attention to the design for 
a crest for the association made its report, the general 
design consisting of two gears meshing with an inter- 
mediate pinion. The gear at the left incloses the West- 
ern Hemisphere, and the gear at the right surrounds the 
seal of the association. 

The report of the Traffic Committee showed the possi- 
bilities of aiding members of the association. This com- 
mittee has entered a strong protest against the attempt on 
the part of the railroads to reduce the length of free 
storage in New York warehouses betwen the date of receiv- 
ing goods from inland points and loading them on steam- 
ers for foreign shipment. The present allowances are 30 
days for carload lots and 10 days for less than carload 
lots. An attempt was made to reduce this to 10 days for 
carloads and two days for less than carloads. 
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The report of the Catalog Committee outlined the post- 
ponement of the projected four-volume catalog, owing to 
the European war, and suggested a substitute to meet 
present needs. This substitute is a two-drawer filing cab- 
inet, one drawer containing subject index cards and the 
other manufacturer index cards. These cabinets are to 
be furnished to customers and prospects, being intended 
especially for the use of purchasing agents. It is to be 
called “Machine Tools Made in America.” By a resolu- 
tion of the convention, as soon as 500 cards are con- 
tracted for, the committee is authorized to go ahead with 
their preparations and the plans for its issuance. 

The first address of the morning was given by Robert 
T. Kent, editor of Industrial Engineering. His subject 
was “The Utilization of Time-Study Data.” For several 
vears Mr. Kent had been working in close relations with 
Frederick W. Taylor, in compiling and arranging an enor- 
mous mass of time-study data relating to machine-shop 
operations. From this experience he prepared a most 
interesting paper showing the possibilities of a detailed 
analysis of the operations of a machine tool. This is in 
keeping with the latest and most advanced methods used 
in such time-study work. 

Mr. Kent’s paper is of such importance that it will be 
reproduced in a following issue of the AMERICAN Ma- 
CHINIST together with editorial comment. 

The discussion that followed showed the keen interest of 
the members of the association in the possibilities of such 
time study. Apparently, some of the members were very 
willing to consider the possibilities of having their own 
machines studied in this manner. 

The second and final address of the morning was given 
by Harold C. White, superintendent of assembling, Pierce- 
Arrow Motor Co. Mr. White has had an extensive expe- 
rience in operating a night force in machine shops, and 
selected a subject that is of special interest to machine 
shops today, “How to Properly Operate a Night Force.” 
The importance of the problem that he presented to the 
members of the association was evidenced by the close 
attention with which they followed his address. The fol- 
lowing discussions showed that there was little uniformity 
in methods of handling a night force and that particular 
arrangements were influenced to a great extent by local 
conditions. In some cases there seems little need of pay- 
ing much in advance of the day rate. In other cases an ad- 
vance of 10 per cent. has been found advantageous, and 
Mr. White advocated 15 per cent. rate of increase as 
most likely to prove efficacious. His paper will also be 
reprinted in a following issue. 


FrIDAY SESSION 


At this session a paper, “Drop Forgings,” written by 


A. M. Tilton, President of the Drop Forging Co. of New 
York, was read by the secretary in the absence of the 
author. No discussion followed. 

The closing address by George Grafton Wilson, Pro- 
fessor of International Law, Harvard University, on 
“Neutrality” was intensely interesting and closely fol- 
lowed by all his hearers. 


ngs 

Recently the possibilities of the X-ray in metallurgical re- 
search has received serious consideration. The detection of 
cavities and other results of the examination of the interior 
of metals through the X-ray give promise of a field of in- 
spection that holds forth great possibilities. 
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Prices--Materials and Supplies 
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PIG IRON—Quotations were current as follows at the TOOL STEEL—(Third Grade)—Rounds, squares and octa 
points and dates indicated: gons are quoted at the following net prices per pound, in 
May 21, Apr. 23, May 23, lots of 100 lb., jobber’s warehouse, New York (5 to 2 in 
1915 1915 1914 base) 
No. 2 Southern Foundry, Birmingham $9.50 $9.50 $10.50 Size, in Cents per Ib mize, in Cents per lb 
No. 2X Northern Foundry, New York. 14 00 14.00 14.75 te 30.00 *s 14.00 
No. 2 Northern Foundry, Chicago... 13.00 13.00 14.00 :s 22.00 13.00 
Bessemer, Pittsburgh. 14.55 14.55 14.90 a, 17.00 13.00 
Basic, Pittsburgh. . 13.45 13.45 13.90 } 15 OO 12 50 
STANDARD MACHINERY STEEL Rounds and squares 
MISCELLANEOUS METALS—NEW YORK are quoted at the following net prices in 100-Ib, lote, New 
York 
May 21, Apr. 23, | May 23, Diameter, Diameter, Diameteér, 
1915 1915 | 1914 in Per 100 lb in Per 100 Ib in Per 1001 
-- Cents per pound — +4 $4.10 $2.60 it $3.00 
Copper, electrolytic (carload 19.00 18.00 14.25 i 3.60 7 2 0 5h ; 10 
BWMccsecces . 39.50 43.00 33.00 vs : 00 i o % 2 , 
Lead 4 20 4.20 3.90 ‘ 2 80 ; ~ “} ; oo 
Spelter 16 00 12 © 5.20 5 2 70 1h an ( , RS 
Copper sheets, base 24 00 22 50 19.75 oa 7 ; —_ _ 
Copper wire (carload lots) 21 50 19 00 15.50 STANDARD PIPE—The high price of spelter has resulted 
Brass rods. base 1) 50 | 18 25 14.00 in much higher prices for galvanized pipe Revised discounts 
Brass pipe, base 23 50 | 21.00 | 616.00 are as follows 
Brass sheets 20.50 18.50 > 14.50 | Galy | 
Solder 4 and } (case lots) ; 28 . 50 32.00 24.50 §- to 2-in. steel, butt welded S1 7 
2}- to 6-in. steel. lap welded sO) 7° 
7- to 12-in. steel, lap welded ’ it 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK : 
At these discounts, the net prices of pipe in cents per foot, 











May 21, Apr. 23, May 23, in large lots, at Pittsburg) re as follow 
1915 1915 1914 - Cents Cents ~ 
7 Cents per pound Diam- Galvan- Dian Galvat 
No. 28 Black.. 2.60 2.60 2.70 eter Black ize eter Black ized 
No. 26 Black. 2.50 2.50 %4 -in 2.20 3.50 2-in 7.40 11.15 
Nos. 22 and 24 Black 2.45 2.45 l-in 3.40 20 ~-*2-In 12.20 18.60 
Nos. 18 and 20 Black.. 2.40 2.40 1%4-in 1.60 7.00 in 16.10 24.20 
No. 16 Black. . 2.35 2.35 | 14,-in 5.50 8.40 -it 22.90 34.50 
No. 14 Black.. 2.25 2.25 25 MONEL METAL—The following prices are net per Ib 
No. 12 Black. 2.20) 2.20 2.30 for hot rolled rounds and flats For prices of square and 
No. 28 Galvanized} 4.25 4.00 3.40 hexagonal bars add two cents per Ib. to the corresponding 
No. 26 Galvanized? 3.9 3.75 | 3.40 size of the rounds (Mill lengths, 8 to 14 ft.) 
No. 24 Galvanizedt 3.80 ;. 55 3.25 vol 
Cask 20.502. Open 2le HOT ROLLED ROUNDS 
10,000 Ib 2000 Ib 500 Ib Less tt 
. Tt ~ sco LD . +s , . Teor vrw wv tr Size, in nd Over | Over ind Over 500 Ib 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK a , 
to ¥& 24. 75e 25 Wi 26 2h5e 27. 2ix 
May 21, Apr. 23, May 23, i to 1] 24 (We 5 Oe 5 The 8 The 
1915 | 1915 1914 1#4 to 2] 25 We 2 De % The OT The 
C ' 2¢$ to 4 26. 75e 27 25c 27. Oe 28. Hike 
——Cents per pounc - : ) “a 
Steel angles base 1.85 1.85 1.80 HOT ROLLED FLAT 
Steel T’s base. . 1.90 1.90 1.95 Width in Inches 
Machinery steel (bessemer)... 1.80 1.80 1.85 Thickness, in }tol 1} to 2} 2] to 6 
i to nC 20 Oe 28 MWe 
— y , , , : sto] 28 Oe 'T We 2, OOe 
SWEDISH (NORWAY) IRON—The demand for this ma- i dy to 2 One oF ON, 
terial is so great that mills abroad are all working overtime pete SO gale EE SOE OE : ay 
Prices are subject to violent fluctuations and quotations may COLD DRAWN STEEL TUBING The follow ing prices are 
be withdrawn at any moment Some dealers quote to con- net per ft. in cents from jobber’s warehouse New York 
sumers at $3.75 to $4 per 100 lb Large orders may be placed Thickness of Outside Diameter in Inches 
at $3.25, New York Wall, B.W.G } } : I 1 1} 
22 6.75 6.75 6.75 7.37 8 68 9.35 10.26 12 42 
WELDING WIRE—There is still some demand for the pop- 18 7.92 7 92 7.92 9.25 11.21 12 32 13 50 16 m 
: ular sizes. However, prices remain unchanged as follows 16 9.3 9.3 9 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.7 
Cents per Cents per 11 16 82 "09 88 52 29670 32.85 
Size Pound Size Pound DRILL ROD—This sells to consumers at the following dis 
2 amen awa 7.00 reer 9.50 counts: Third grade, 65° off; second grade, 40% off, and first 
«i eae 7.00 No. 14 10.00 grade, 25% off 
No. 8 7.00 : 10.00 At these discounts the net prices are as follows 
eae 8.50 No. 18 16.00 
1 No. 12 : Te : 9.00 No. 20 20.00 ROUND POLISHED DRILL ROD 
First Second Third 
MACHINE BOLTS—The current market price is 70 and size, in Crract Grade Grad 
10° off the list price To steady customers and for large #8 to 1} in 57. He 1 ODE 17. We 
orders more generous concessions are made At the above #2 to 2 in 41 2x 3 O0e 19 2Qhe 
discounts the net prices per 100 are as follows rs to 4 in 455 We 3b ON 21.00e 
). 178 to 0.4218 HO he 13 (WW 26 2h 
Diameter ) 125 to 0.270 G2 2r¢ 1 NO% 20 Oe 
Length 1 : 5 I } li ) 20? to 0.120 67 ; 1 (Ws 1 fir 
1} in $0 46 $0.65 $1.39 $1 94 $2.84 $4.07 SEAMLESS DRAWN TUBING (Tron Pipe Sizes)—The fol- 
2 in 0.48 0.69 10 > 07 3.02 $32 lowing prices are quoted from jobbers warehouse, New York, 
2} in 0.50 0.73 1.60 2.21 3.21 + 56 in cents per pound 
3 in 0.53 0.79 1.71 2.34 3.40 4 80 Diameter 
Bf in 16 808 155 #306 3.5 hee in Brass Copper Inches Rr Copper 
- } 19 SOc 29 Ae 34 D2) Fite 23. Atk 
COPPERED BESSEMER ROD—The following net prices 1 19 50c 29 F0e { 1 Sth 24 Fi 
are quoted for 50 Ib. lots from warehouse, New York 13 19 506 99 AXe ' 2 FA 6 Fi 
1} 19 Mk 22) Wik 5 Ake Q5 Titik 
Size, in Cents per Ib Size, in Cents per Ib ) 19 500 22 Fi 4 1 Tie OO Fk 
tf to & 10.00 Hi to & 7.00 | 19 We O92 Hi Wh 31.™ 
3 9 00 & to & 700 7 19 MWh > Ai a) We 33. ie 
a or is to bond IRON WIRE—The following prices are net per Ib. in 100 Ib 
lots or more from jobber’s warehouse, New York: 
GALVANIZED SHEETS—An advance of $4 per ton was Birmingham 
announced by the manufacturers early in the week The mill Wire Gage 100 Lb B.W.G 100 Lb B.W.G 100 Lb 
price of No. 28 galvanized sheets is now 3.60c. per Ib. Job- 5Bto 9 3.00 17 1.50 292 6.60 
bers have not followed the advance to the full extent but are 10 to 11 2 2) 18 4; 80 23 6 90 
quoting 25c. per 100 lb. higher than a week ago. 12 3.45 19 5.70 24 7.20 
SHEET ZINC—The price of sheet zinc in cask lots is 20%c. 13 to 14 3.75 20 6.00 25 7.50 
5 per Ib. and is less than cask lots 2lic. per Ib 15 to 16 4 20 21 6.30 "i 7.80 
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METAL WORKING The Baldwin Locomotive Works, Broad and Spring Garden 
St., Philadelphia, Penn., has awarded the contract for the 


onstruction of a one-story, 900x1200-ft. factory at Eddystone, 














NEW ENGLAND STATES " . F 
: B. F. Dewees has awarded the contract for constructing a 
Work has been started on the construction of the Peacock one-story, 14x22-ft., brick garage at Germantown, Penn. 






































































































Garage, Freeport, Maine. It will be a two-story, 50x60-ft., The Pittsburgh Steel Car Co., which has recently been or- 

reinforced-concrete structure, ganized, contemplates building a plant at Greenville, Penn. 

E. Cc. Hall & Co., 284 Montello St., Brockton, Mass., has WwW A. Scott, Jr., is Pres. 
awarded the contract for the construction of a four-story, A. Barley plans to b r | 
Salley ® > oe 3 : dé uild a one-s y, br arage at 
75x150-ft., garage, to cost $90,000. L. W. Beal, 62 Summer x. and W AF on St.. BAS ers rick garag “ 
St., is Arch. ‘ : 

= , Fire, May 13, damaged the plant of the Standard Steel Car 

Fire, May 12, damaged the garage of the Hotel Aspinwall, Co., New Castle a Loss $150,000 7 
Lenox, Mass. Loss, $12,000. . e Teta eta 

. me — : sspiite ~ 4 - ; ae a : Leo Belmont is building a on-story, 94x136-ft. garage at 
rhe United States Cartridge Co. Andrews and Lawrence — 3797-29 Pulaski Ave., Philadelphia, Penn. The estimated cost 

St., Lowell, Mass., will build a two-story, 50x350-ft. building, of the work is $15,000 < : 

to cost $40,000. »» . ; 

} _ , , Joseph G. Darlington & Co. plans to build a three-story 

The Stoddard Motor Car Co., 461 Worthington St., Spring- 65x75-ft. garage ¢ Stet « ae aaa S hi Ay 
field. Mass., will build a one-story, 146x198-ft., brick garage ee - Sarage at 2ist and Brandywine St., Philadelphia, 
n Columbia Terrace, to cost $32,000. B. E. Geckler is Arch, ase = , 
ee Se . b ‘ ‘ > Cobl The Firestone Tire Co. has awarded the contract for the 

A $15,000 garage is being constructed for J. F. Cobb on construction of a garage on Broad St., Philadelphia, Penn. 
Main St., Wakefield, Mass. The estimated cost is $6000. 

The L. W. Pond Machine & Foundry Co., Worcester, Mass., The Franklin Trust Co., Philadelphia, Penn., has awarded 
will construct an addition to its plant, to cover 15,000 sq.ft. the contract for the construction of a one-story, 54x65-ft. 

The Logan, Swift & Brigham Co., Worcester, Mass., has garage. The estimated cost is $3000. 
awarded the contract for the construction of a $15,000 garage Samuel Yellin, 217 Jefferson St., Philadelphia, Penn., plans 
on Faraday St. Noted May 6. to build a two-story, 40x100-ft. iron foundry. The estimated 

The American Locomotive Co., Providence, R. I., has an- cost of the work is $15,000. 
nounced its intention of reopening its plant, and installing The Lehigh Valley R.R. Co.. has awarded the contract for 
machinery for the manufacture of brass fuse-heads for shrap- the construction of a roundhouse at Sayre, Penn. The esti- 
nel. — mated cost of the work is $300,000. 

The Bridgeport Projectile Co., Union Ave., sridgeport, The Landis Tool Co., Waynesboro, Penn., is building a 100x 
Conn., will build a two-story, 60x300-ft. machine shop with a 100-ft. addition - ang plant ore, eae ° B 
60x100-ft. wing: and a one-story, 100x400-ft. forge shop. r os oo oS ocean i 
Fletcher & Thompson, Inc., is Arch. The Standard Chain Co., 41 Small Bldg., York, Penn., plans 

" r ‘ —— to build a one-story, 220x330-ft. factory. The estimated cost 

Goldberg Bros., Hartford, Conn., will build a 20x90-ft., is $36,000 
brick garage with a 30x60-ft. extension in the rear of 1019 : ‘ i . , i : 

Main St. F.C Wals is Arch. The Harlan & Hollingsworth Corporation, iron ship and 
Fred C. Walz, Arch. 118 Asylum St Hartford, Conn.. is oan builder, has awarded the contract for the construction of 
“re e i a 4 *rh., ze oyt., ‘ . ” : ¢ w -s y, 5x200- ee S63 : s a 2 rs ‘ 

receiving bids for the construction of a one-story 40x49-ft. a story, 45x200-ft. addition to its plant at Wilmington, 

rarage for John Frary, 297 Albany Ave., Hartford, Conn : 

a te ; : . SOUTHERN STATES 
The contract for the construction of a two-story, 60x90-ft., . : 

brick garage for C. B. Nomejko, Hartford, Conn., has been _ The Bellaire Auto Co. contemplates constructing an addi- 

awarded. Fred Walz, 118 Asylum St., is Arch. Noted May 13, tion to its plant at Bellaire, W. Va. 

The North & Judd Co., New Britain, Conn., manufacturer of sentient, eee, 8 ee. N. C., is constructing a 
saddlery and hardware, will build a five-story, 52x120-ft., ; age : nae ae r ae 
brick factory on East Main St. Unkelbach & Perry is Arch The Atlantic Coast Lumber Corporation, Georgetown, S. ¢ 

will construct a machine shop at ¢ harleston, S. C. The esti- 

The Eastern Machine Screw Co., New Haven, Conn., has mated cost is $35,000. 
awarded the contract for the construction of a one-story, rhe Ki ‘ il — ae / 
$1x80-ft. addition to its factory to cost $7000. Noted May 20. eon" an yew nny > he & Machine Works will build a foun 

Work has been started on a three-story, 41x62-ft., factory The Gulf St: a n~ ; 

+ ve + > States Steel Corporation contemplates the con- 
addition for the Winchester Repeating Arms Co., Winchester : +i eo 7 4 Saatew M Sa : sci 
Ave. New Haven, Conn. It will cost about $15,000. wace oan of a plant at Ensley, Ala. The estimated cost is 

(Official)—The Eastern Machine Screw Co., New Haven, F. H. Heiskell has awarded the contract for the construc- ' 
Conn., advises us that construction work has been started , a ee Pigs ot ee ae weg AB <_— A = 
ona 40x80-ft. addition to its plant to cost $5000. C. W. Mur- tion of a machine shop at 648 Marshall Ave., Memphis, Tenn. BR 

s . . The estimated cost is $10,000. | 


dock & Co., New Haven, Conn., is Arch. Noted May 20. 


. . . . : Plans have been prepared for the construction of three 

The Kolynos Co., New Haven, Conn., manufacturer of toilet Rm oeion -_ . oa wae . Ss 3 
articles. will be ready for revised bids in about ten days, for garages on West Broadway, Nashville, Tenn., for the Pinner é 
the construction of a four-story, 80x120-ft., brick and con- a oO. ; 
crete factory on Bristol St. McClintock & Craig, Springfield, W. P. Watson and M. Simpson will equip a garage and re- 3 
Mass., is Arch. Noted Apr. 8. pair shop at Georgetown, Ky. 

The Hendey Machine Co., Torrington, Conn., has awarded The Central Motor Co., Owensboro, Ky., is constructing a 
the contract for the construction of a one-story, 60x80-ft. garage to take the place of the one which was recently de- : 
brick and steel building on Cameron St. Noted Apr. 29. stroyed by fire with a loss of $12,000. Noted May 132. : 

S. Amici, Waterbury, Conn., will build a one-story, 57x66- ” — : 
ft.. brick and concrete garage on Mill St. Henry F. Wenzel MIDDLE WEST 
is Arch, The Briggs Boiler Co., Akron, Ohio, contemplates the con- j 

John Herrmann, 173 South Main St., Waterbury, Conn., struction of a one-story, 30x150-ft. addition to its plant. ’ 


has awarded the contract for the construction of a one-story, The Sommer Motor Works, Bucyrus, Ohio, will install 
20x21-ft. garage. J. T. Smith, 36 North Main St., is Arch. additional machinery to double the output of motors for 


The Scoville Mfg. Co.. Waterbury, Conn., manufacturer of Allen cars. 
brass goods, has awarded the contract for the construction of Zettle & Rapp, Johnston Bldg., Cincinnati, Ohio, is pre- 3 
a one-story, 46x100-ft. factory. H. L. Thompson, 57 North paring plans for the construction of a 50x150-ft. garage for 
Main St., is Arch. Joseph Rawson and Edward Rawson, 3737 Clifton Ave., Cin- 

cinnati. Estimated cost, $35,000. 
.E ATLANTIC STATES . ‘ : ; | 
MIDOLE ATLANTX rATS The Lees-Bradner Co., 6211 Cedar Ave., Cleveland, Ohio, 


The Erdle Perforating Co., 171 York St., Rochester, N. Y., is preparing to construct a machine shop. 


a ol 





a gg ae Ag contract for constructing a one-story, 50x The Mentz & Hoffman Pattern Mfg. Co., manufacturer of 
brass products, will construct a plant at 1519 East 38th St., 
The New Process Gear Corporation, Syracuse, N. Y., man- Cleveland, Ohio. 
Pag ‘er rer = Thx 2995 -f > i 
ay aay hg ee ee Oe eee Se ae Plans are being prepared by Knox & Elliot, Arch., Rocke- 
; . ‘ feller Bldg., Cleveland, Ohio, for the construction of a garage 
Baker & Co., Inc., Newark, N. J., manufacturer of platinum and sales room for the Neighbors Motor Co., Cleveland. Esti- 
wire and specialties, contemplates improving its plant on mated cost, $75,000. 
Austin St. The Solar Metal Products Co. has awarded the contract ; 
Ee. G. Bradley plans to improve his machine shop and for the construction of a plant at Third Ave. and the Penn- F 
garage on Highland Ave., Newark, N. J. svylvania R.R., Columbus, Ohio. The estimated cost is $38,000. 
“— : Noted May 13. i 
The Universal Caster & Foundry Co., manufacturer of F 
furniture casters, will make improvements to its plant on Fire, May 15, destroyed the garage of M. J. Caswell, San- 
Adams St., Newark, N. J. dusky, Ohio. Loss, $100,000. 
































American Machinist 


L P ALFORD, Editor 


Published Weekly by HILL PUBLISHING COMPANY 
Tenth Avenue at Thirty-Sixth Street, New York, N. Y 
JOHN A. HILL, Pres. ROB'T McKEAN, Sec’y, 
Cable Address, “MACHINIST,” N. Y. 











Correspondence on mechanical subjects solicited and paid for. Name and address 
must always be given-——not necessarily for publication Subscribers can have 
address changed at will Give old and new addresses Subscription price 
$4 per year, postage prepaid, to any postoffice in United States, United 
States possessions and Mexico $5.50 to Canada $7 in all foreign 
countries except Europe and British possessions in Eastern Hemisphere, 


Hill Publishing Co., Ltd., 6 Bouverie St., London, E. C., will serve all 
subscriptions for English Edition for Europe and British possessions in 
Eastern Hemisphere Price 30 Shillings for England For all other 
countries in Fastern Hemisphere 35 Shillings Published in the German 
language under the name of “Maschinenbau, by the Deutscher Hill 
Verlag A.G., 31 Unter den Linden, Berlin, W.8. Price for Germany 24 M., 
Austria 29 K., Switzerland 32 Fr., other countries in Fastern Hemisphere 35 
M., North or South America 40 M., or $10 
Entered at New York Postoffice as mail matter of the second class 


seennnnnnnnnnennns 





VOLUME 42 


1915 NUMBER 22 





CONTENTS 


WITH 


CArTRIDGE HEADING PRESSES AND ACCUMULATORS AT 
THE ANGUS SHOPs: Page 933 


In the Canadian Pacific’s process of making the 18-lb 
British cartridge case, the operations of heading and 
indenting are performed on four-station dial-feed hy- 
draulic presses. The design and construction of these 
machines, as they were finally evolved, would bring 
credit to any shop The fact that they were built in a 
railroad shop without any previous experience with this 
class of equipment indicates exceptional mechanical 
skill and ingenuity John H. Van Deventer. , AMERI- 
CAN MACHINIST Vol. 42 


Cast-Iron BLANKING Dries: Page 936 
F. C. Mason. AMERICAN MACHINIS’.. Vol. 42 


A SMALL SHop Tuat Hap INDIGESTION: Page 933 
A shop owner obtains a large part of his schooling 
through making and correcting mistakes. Sometimes 
his education is expensive In the case herein set forth, 
almost total ruin resulted From the experiences de- 
scribed, small-shop proprietors can draw many object 
lessons. John H. Van Deventer. AMERICAN MA- 
CHINIST. Vol. 42. 


Some Userut Tyres oF HANDWHEEL-OPERATED JIGS: 

Page 939 

The jigs illustrated and described in this article have 

the special advantages of rapid action and the proper 

location of the parts to be machined with a minimum 

of setting Usually only one locating surface is re- 

quired, a turn of the handwheel forcing the part into 

position and holding it securely. Robert Mawson 
AMERICAN MACHINIST Vol. 42 


EvROPEAN TRADE REPRESENTATION AFTER THE Wark: 
Page 941 
AMERICAN MACHINIST. Vol. 42 


A Carp INSERTER: Page 942 
E. A. Thanton. AMERICAN MACHINIST. Vol. 42 


MIscELLANEOuS Paints Usep IN MACHINE SnHops: 
Page 943 
Prosaic as the painting operations in machine shops 
may seem, there are numerous fundamental principles 
that must be observed to secure the best results. This 
third article on the subject of paints used in machine 


shops rounds out a comprehensive treatment of the 
whole subject E. H. Fish AMERICAN MACHINIST. 


Vol. 42 


ERECTING Metruops WHEN BUILDING DIESEL ENGINES: 
Page 945 
Vol. 42 


Francis J. G. Reuter. AMERICAN MACHINIST 


Dock VARIABLE-SPEED TRANSMISSION ON A PLANER: 
Page Q46 


AMERICAN MACHINIST. Vol. 42. 


NUMBER OF COPIES 


This includes the English Edition and German Edition 


PRINTED 


PRINCIPAL ARTICLES SUMMARIZED 


ForGing THE BLANKs ror 18-Le. Britisu Surap 
NEL—II: Page 943 


In this second installment of the first authentic artick 


from the field covering shell forging, a number of prac 
tical hints are included in connection with both the 
forging and drawing operations Details of the auto 
matic base-forming stops and strippers are also giver 
and the heat-treating methods are described ik \ 
Suverkrop AMERICAN MACHINIST ol, 42, 


A SIMPLE AND EFrective Rourine System: Page 95: 


Routing and keeping detailed information of all parts 
under construction are problems constantly encountered 
in all fairly good-sized shops In developing a system, 
the danger is a complicated set of cards and forms that 
either necessitates a considerable clerical force or retards 
production The system herein described is compara 
tively simple and incorporates a number of novel ideas 
calculated to be suitable for general application 
AMERICAN MACHINIST. Vol, 42 


REQUIREMENTS OF AEROPLANE AND AUTOMOBILE 


Morors: Page 6 


AMERICAN MACHINIST. Vol, 42 


Metuops or AcCURATELY Macuininea Turin Busu 
INGS: Page 95% 
A graphical representation of sources of error and 
various methods of machining thin bushings on different 
types of machines AMERICAN MACHINIST Vol, 42 
How To Organize A Nicut Force: Page 958 
The conditions surrounding a night shift require con- 
siderations often not encountered in regular day work 
The results of experience in a large shop are herein 
given in the form of a paper presented before the Na 
tional Machine Tool Builders’ Association Harold <G 
White AMERICAN MACHINIST Vol. 42 


ForMULA For Prrcu-LiIne THICKNESSES OF BEVEL! 
Gear TEETH: Page 960 
George W. Felton. AMERICAN MACHINIST. Vol. 42. 
LETTERS FROM Practical MEN: Pages 961-964 


Device for Measuring Revolving Work Tool Setter for 
the Boring Mill—“American Machinist” Used as a Print- 
ing Frame—Cotter Key for Railway Service—Curving 
a Channel Iron Milling a Fly-Cutter \ Novel Pulle 
and Bearing A Drill Jig for Hinges Using Incorrect 
Measuring Instruments—Boring Fixture for Twin Cy! 
inders 


Tue Urivization or Time Stupy Data: Page 965 


The subject of time study is misunderstood in many 
quarters In this paper the rational principles involved 
are clearly outlined and the methods as applied, with 
special reference to studies on machines, are described 
Robert Thurston Kent AMERICAN MACHINIST 
Vol. 42 
EDITORIALS : Pages 969-970 


Suorp EquipMENT News: Page 971 


NEW AND ENLARGED SHOPS?! Page 976 
ADVERTISING INDEX: Page 218 
THIS ISSUE, 23,100 


Maschinenbau None sent free regularly, no returns 


from news companies, no back numbers. 


_ 








~») 
~ 


IILDUUUUOCUNONU44400UQUDUUU¢0O00000HU0OEODONEONONOOOQGOUOULUEOESOUOOOOQUDOUOOOENGONEOQOOUUOUEEOOOGAUQOUOUUUEOUEEOOSUOLUUCOUAUUGUOGAAUUOUUUUTEEAGEATAUOU UOT EEEA NAAT 


Buying—A MERICAN MACHINIS T—NSection 





Vol. 42, No. 22 








How | Use The American Machinist 


By F. F. BEALL, Vice-President of Manufacturing, Packard Motor Car Co. 





N REGARD to the use we make of the 
American Machinist: The Packard Motor Car 
Company subscribes for two copies. These 

copies are furnished to the various factory executives, 
are read by them, and returned to our library where 


they are filed. 


The copy furnished to our Mechanical Superinten- 
dent is used for referring to articles on various sub- 
jects as well as the advertisements of machines and 
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The writer takes the copy which is furnished to his 
office and goes over all of the articles marking such 
as might be of interest to certain of the factory ex- 
ecutives and sends it to them for their comments. It 
is then returned and bound every six months. 


We firmly believe in the American Machinist and 
we believe we more than get a return on the cost of 
subscription from the reading matter as well as the 


advertisements. 
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Cartridge Heading Presses and Ac- 
cumulators at the Angus Shops 


By Joun H. Van DEVENTER 





SY NOPSIS—In the Canadian-Pacific’s process 
of making the 18-lb. British cartridge case, the 
operations of heading and indenting are per- 
formed on four-station dial-feed table hydraulic 
presses. These were designed and built at the 
Angus shops, as were also the hydraulic accumu- 
lators which operate them. The design, construc- 
tion and operation of the S00-ton presses are 
described in this article, and some interesting ma- 
chine work on the accumulator parts is shown. 





Apparently not contented with the record of making 
a remarkable adaptation of machines to new purposes, 
the men of the Angus shops undertook to design and 
build the high-power hydraulic presses used for indent- 
ing and heading cartridge cases. They have not only 
equipped their own plant with these machines, but have 
furnished a number to other Canadian concerns that are 
making the 18-lb. and the 4.5-in. cartridge cases. 
DESCRIPTION OF THE 800-Ton HEeaApING Press 
The presses used for heading are built according to the 
design shown in Fig. 1. The cast-iron plunger of 33 














Fic. 3. Svrages IN Case-HEADING THE 18-LB. Brass 
CARTRIDGE CASE 


in. diameter, shown at A, works within a steel cylinder 
casting Rk. Water from the accumulator at a pressure 
of 1500 Ib. per sq.in. is admitted and discharged through 
the cylinder space G by action of the three-way valve F, 
(The press is 
set partly underground so that this lever is at a con 
An equalizing 


which is operated by the foot lever BE. 


venient height for the operator’s foot. ) 
passage //7 is cored in the plunger in order to make the 
A dial table (, 
mounted above a stationary table M, is arranged to ro 
This table carries four “sta 
The rotating table is 


area of the &-in. guide stem effective. 


tate upon a center pivot P. 
tions,” shown at 8S, 7, U and V. 
notched for indexing, which is accomplished through the 
table-operating lever D, which forces a hardened-steel 
wedge into the locating notch on the moving table. 

In the main sectional view, the station V is shown 
directly underneath the punch B in correct position for 
heading a case. The station S is in the fourth posi- 
tion, in which the headed case is ejected. A 4%-in. 
hvdraulie cylinder Z (shown more clearly in the minor 
section) is located immediately beneath this position. 
An operating lever J actuates the three-way valve K 
which controls the plunger in the ejecting cylinder. 
When this is caused to rise, it pushes the cartridge case 
upward until the flange of the case is caught by the 
spring jaws of the stripping device O. 


An enlarged view of the station tool-block is shown 
in Fig. 4, and reference to this will be helpful before 
taking up the description of the heading operation. The 


stationary punch A is identical with B in Fig. 2. The 
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SECTIONS AND PLAN OF Four-STATION S800-TON 
HeapiIng Press 
die consists essentially of three parts the base ring F, 
which is bolted within the table-station block and which 
does not come in contact with the brass cartridve case; 
the upper ring /, which takes the radial pressure caused 
by the heading operation: and the internal die B, the top 
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of which conforms to the shape of the inside of the car- 
tridge base 

During the heading operation on the station V, the 
base o the die B, indicated at D, rests upon the top of 
the 3%-in. plunger, which raises the entire dial table. 
While this is in its high position, the ejecting plunger 
under the station S is brought into action, pushing the 
die B upward within the base ring. It will be noted 
that there is a possible movement of 514-in. for this, 
which is enough to eject the finished case into the strip- 
ping device, 

At the station 7, Here 
the cases are inserted into the composite die, being ham- 


Fig. 1, is the loading position. 





FG. 2. 
mered down with a block of wood, when necessary. The 
station U is an idle position. 

At B in Fig. 2 is shown one of the 800-ton heading 
presses, with the cartridge case ejected and caught by 
the stripping device. The table station shown at A in 
this view represents that in which the actual heading is 
done. At C is shown the fullering die, to which refer- 


ence will be made later. 


Tne Process or HEADING 
The process of heading as done at Angus, is shown in 
Fig. 3. 
shown at A. 
partially heads the cartridge, but leaves a depression in 
its central part, as shown at /. This is not the final 


The case as it comes to the heading press is 
The first pressing operation, shown at B, 
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shape of the headed case, this depression being provided 
in order to spread the metal and make the operation 
easier. The third step, in which this top surface is 
smoothed out with a fullering die, is shown at C. After 
the press has performed the operation B, the table is 
lowered and the fullering die is inserted under the sta 
tionary punch, it being provided with a recess that fits 
the protruding part of the latter and centers the fuller- 


ing block. It is held here by hand while the work is 


given another squeeze, which produces the smooth, flat 
1 | 


surface shown at C. 
Four men are required to operate one of these presses— 
the man in charge of the gang operates the machine levy- 

















HypRAULIC STation-Type HEADING Press ror 18-Le. CASES 


ers; one of the others takes care of the loading station ; 
another holds the fullering die in the pressing opera- 
tion and a third helper takes the extracted shell from 
the stripper and places it in the tote box. The entire 
time for the operation is approximately 144 minute. 

The full capacity of the press appears to be required 
to take care of the leading operations. 


Tue Proriem or 160,000 Lr. To THE SQuaRE INCH 
2 


Referring to the internal die, Fig. 4, a little caleula- 
tion will show that extremely high unit pressures were 
encountered in this work. The projected area of the 
inside of the base of the cartridge case is approximately 
10 sq.in., and the pressure exerted in the operation is 
a full 800 tons, which means 160,000 lb. to the square 
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inch of internal die surface. The problem was to get 
metal to stand up under this enormous unit pressure. At 
first the die was made of high-grade tool steel, hard 
ened as is usual for a tool of this kind, but this was 
not satisfactory, for it upset the metal in the internal 
die and soon rendered it unfit for use. The hardening 
had not penetrated entirely through, and the soft inte- 
rior had caused the whole die to compress. 

After a great deal of thought had been given to the 
matter, the internal die was made up of laminated 
pieces, most of these being of the size shown at C. These 
were made of 120.0 carbon steel and hardened glass-hard, 
care being taken to see that the hardness was not skin 
deep, but penetrated entirely through. The theory 
worked upon was that there is practically no limit to the 
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Fig. 4. Deraits or Heapinc PUNCH AND Composit! 
Digs SHOWING LAMINATIONS 


safe compression load on metal as long as it is unyielding, 
this quality being secured by the glass-hardening process. 
Apparently there is something to this theory, for it 
has worked out successfully, although the upper part of 
the die B occasionally has to be replaced. 

It is interesting to note that this construction, which 
originated at the Angus shops, has been adopted in some 
of the machines of American make now being installed 
in Canada. 

The indenting of the cartridge case is carried out in 
a press somewhat similar to that used for heading, but 
requires much less force, the comparatively slight pres- 
sure of 280 tons being sufficient for this work. 


The punch and die used in indenting are shown in 
Fig. 6. At A is the section of the shell as it comes to 
the press, while B shows the indenting operation com- 
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pleted and also the construction of the punch and com 
pound die, which are quite similar to those used for 
heading. 


THe Hypravutic AccUMULATORS 


Just as undertaking the job of making cartridg 
cases on planers and bulldozers seemed to entail the 
building of hydraulic presses, sO this latter task brought 
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Fig. 6. Puncu AND Dig Usep wn INDENTING 


forth the necessity of building hydraulic accumulators 
with which to operate them. Two of these have been 
built and erected at Angus up to the present Thine, 
view of one of them being shown in the backgrot nd of 
Fig. 2, page 834. 

These accumulators consist of sheet iron tanks filled 
with pieces of scrap steel and the like and mounted on 
cast-iron cylinders which slide up and down on. cast 
iron rams mounted on substantial bases. As work ol 


this length is scarce in a railroad shop, no pits were 








Fie. 7 A Larue Jop roar Was Mostrrty OverHuna 


available in which to cast the pieces in a vertical posi- 
tion. It was necessary, therefore, to cast them horizon- 
tally. Care was taken to provide risers of a size which 
would insure clean metal in the cope. Five 7-in, risers 
were cut in the cylinder mold, which was gated with 
horn gates at both ends. There was no time for the 
full drying of these molds, which were skin-dried with a 
torch to about 44 in. depth. This, in connection with 
the necessity of pouring from each end, made it rather 
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Fia. 9. Bortna AcCUMULATOR CYLINDER ON BERTRAM 
HorIZONTAL MACHINI 


difficult to avoid a wash. The cylinders and rams were 
made of 20 per cent. steel mixture. The excessive length 
of the cylinders and rams in these accumulators devel- 
oped some interesting kinks as they passed through the 
machine shop. For example, no lathe in the shop had 


a long enough bed to swing the ram between centers. 
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\Vhen placed in the most suitable machine for this pur- 
pose, it overhung a distance of almost 9 ft., as shown in 
A large, thin bushing, shown at C, was drilled 
number of setscrews and served as 


Fig. 7%. 
and provided with a 
a spider, running in a wooden saddle A, which is more 
clearly shown in Fig. 8. 

The weight of this job was 10 tons, over one-half of it 


coming upon the comparatively small 
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on the front, or cutting edge, the back being ground toa 
radius equal to the finished cut, causing the cutters to 
act as follow-rests within the hole. 

Taking it all in all, from hay presses to hydraulic ac- 
cumulators, the Angus shops have had their share of 
unusual work during the last nine months. They have 


a great many achievements to be proud of and, not the 





area of the wooden saddle, which 
caught fire from time to time and thus 
difficulty until 
thought of turning the 


Girease was plentifully used as a lubri- 


offered some genius 


hose on. it. 
cant. By means of this crude device, a 
ram was produced which, when careful- 
ly inspected, was equal to what might 
have been the result of using a machine 
especially adapted for the purpose. 
Anothe1 problem was that of boring 
the accumulator cylinder, which was 
A wire 
the 


handled as shown in Fig. 9. 
first the center of 


boring spindle to a point on the shop 


Was run from 
wall, which was carefully marked, then 


the casting was placed upon the ma- 


chine, the wire inserted through the 
core hole and re-located according to 
the mark previously established. The 
cylinder was then lined up from 


this wire, and the boring proceeded. 
It was 
true hole, while at the same time the 


necessary to maintain a very 
boring bar was overhung a distance of 


four feet. 





Accuracy in this was aided by the 
shape of the cutters in the cutter head, ; 
Fia. 5. 


shown at A. Clearance was ground 
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Hypravutic Heapine Press ror 4.5 Cartrriner Cases 


least of these is their practical demonstration of the 
adaptability of railroad machinery and mechanics. 


Cast-Iron BlanKing Dies 


By F. C. Mason 


It is often necessary, especially in a job shop, to make 
a small number of blanks, but not enough to warrant the 
manufacture of a regular tool-steel punch and die, 

If the blanks are not over 0.035 in. thick, the die and 
punch can both be made of ordinary cast iron. Such a 
set, if properly fitted, will produce several hundred blanks 
equally as well as the more expensive type generally used. 

I have never tried this on stock thicker than 0.035 in., 
but I see no reason why it will not work. 

The small wear of cast iron, even in its natural state, 
leads me to believe that cast-iron dies might be made in 
large quantities at the foundry by inserting chills the 
shape of the blank. Perforations, if any, must, of course, 
be made with the proper amount of clearance, 

Dies made by this method would cost very little, the 

If anyone has tried 
I have used the cast 


punch being of tool steel, as usual. 
this, | would be glad to learn of it. 
iron punch and die for experimental motor field and arma- 
ture laminations, producing the highest type of stampings. 
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A Small Shop That Had Indigestion. 


By Joun H. VAN DEVENTER 





SY NOPSIS—A shop owner obtains a large part of 
his schooling through making and correcting mis- 
takes. Sometimes his education is expensive, In 
the case here dest ribed it came near putting the 
Clevedelphia Tron Works out of business. Some of 
the errors of it proprietor, J. Algernon Smith, are 
duplicated in other small shops where those in 
charge do not thoroughly understand the how and 
why of things and make incorrect applve ation of 


otherwise sound prine iples. 








John A. Smith, Sr., was a practical, hard-headed, tight- 
fisted, old-school shop owner who had made money as 
proprietor of the Star Machine Shop. Although com- 
paratively few mistakes in judgment could be charged 
against him, he did make a bad one when he sent Algie 
to college instead of keeping him under his thumb in the 
shop, for Algie was the kind that needed old-school and 
not new-school training. 

During Algie’s last year at school, John A. Smith, Sr., 
had the misfortune to be caught between a planer table 
and a pile of castings. He lived only long enough to fire 
the planer hand—an act which was quite characteristic 
and which no doubt insured him as contented an exit 
from activities as could be had under the circumstances. 

Algie’s devoted Mama made no change in the Star 
Machine Shop until her boy graduated, after which he was 
placed in sole charge. Within a month or two, the Star 
Machine Shop, John Smith, proprietor, became the Cleve- 
ce Iphia Iron Works, J. Algernon Smith, President. The 
old name was not quite polished enough to suit Algi 
This was his first mistake. Not only did this deprive the 
shop of the influence of his father’s former connection, 
but it was also hard to find in the directory or telephone 
book. There were 50 or 60 firms beginning with the word 
Clevedelphia. varying from the Clevedelphia Adding Ma- 
chine Co. to the Clevedelphia Zither School. The Tro: 
Works was well concealed in the middle of the list, where 
people vot tired of looking before thev came to it. 

If Algie had stopped with this mistake, he would have 
been comparatively well off, but it was only the beginning 
of a series of them. 

The foreman of the shop, Bill Thompson, had been a 
man after James Smith’s own heart, practical, bluff and 
outspoken. When the Old Man was wrong he told him so 
in no uncertain language and the two of them thereupon 
indulged in a thunderstorm that cleared the air and left 
ho bad feelings afterward. 

Alvie did not bother Thompson much for a few days. 
He was busy arranging the new furniture in his new office, 
vetting the rug down and seeing that the fumed-oak filing 
cases properly received the contents of the old cardboard 
letter files. A good bit of his time was occupied in study- 
ing a correspondence course in the principles of efficiency 
with a view to bringing the shop up to date. 

The first encounter between the new boss and his fore- 
man will go down in history among the employees of the 
shop. It was brought about by J. Algernon’s desire to 


make his “début” forceful and convineing. An idea of 
how this could be effected had come to him while reading 


the efficiency literature: “The average shop mechanic has 
no idea of the length of time that a job should take. This 
can only be determined by time studies made by an inte! 
ligent and trained observer.” This struck Algie as just 
the thing. “Average shop mechanic,” that was Thomp 
son; “Intelligent and trained observer,” that surely was 
J. Algernon Smith. 

After hastily reviewing the chapter on time study, he 
walked out into the shop. The fact that he stubbed his 
toe forcibly against a bar lying across the passageway did 
not sweeten his temper. 

He stopped at an old 20-in. lathe near the office. I 
this, the lathe hand had placed a 154-in. turned bar be 
tween the centers and was getting ready to chase a thread 
upon it with a single-pointed tool. 


. 


“How many of those have you to do?’ Algie inquired 
of the operator. 

“Two in all,” said he, pointing to another turned bar 
on the floor. 

“Go ahead,” commanded Algie, pulling out his watch 
and adding to himself, “Here’s where I show this fellow 
Thompson something.” 


The man at the machine did the best | 


he could, but it 
took many repeated cuts to finish the thread, and with 
each one Algie’s spirits rose. 

“Thirty-two minutes!” he exclaimed, as the piece was 
finished. 

As the lathe hand started to place the second bar be 
tween centers Algie stopped him. “Tlaven’t we got a die 
for 1%4-in. five threads?” he inquired. 

The lathe hand hesitated. “Yes, but I don’t think 

“Ill do the thinking for you,” interrupted Algie stiffly 
“Go and get it.” 

The job was finished by Algie’s method in just six min- 

tes, and armed with this compartion, he sought Thomp- 

son. But he had to wait until that busv gentleman fin- 
ished giving instructions to an assembler before he turned 
with an inquiring glance from under bushy evebrows. 

“Mr. Thompson,” said J. Algernon, “vou are not look 
ing after things verv carefully. | have just shown a man 
how to do a job in six minutes that required thirty-two 
minutes to do the way you told him.” 

Bill’s reply was a grunt. 

Algie led him to the evidence. All of the men and bovs 
in the vicinity struggled to conveal strange and violent 
exhibitions of joy. Suddenly, Sill opened up his 14-in. 
hatteries and directed them point blank at Algie, riddling 
him, so to speak, from stern to stern with explosive words. 
“Give a calf enough rope and he'll hang himself,” he 
roared, “that’s why I let you alone when I saw you butting 
in on this job. Why you blankety-blank-blanket, couldn’t 
vou see that the man was cutting a /eft-hand thread? Do 
vou think I’d be fool enough to buy a die for a job that 
won't happen again in 10 years?” 

It would take too long and require tvpe that does not 
exist to print all of Thompson’s remarks. It is sufficient 
to say that at the eonciusion he told Algie the shop wasn’t 
hig enough to hold both of them, but for his father’s sake 
he would give him a week to find a new man. 

So Thompson left and a new man came to take his 
place a man that could get along with Algie finely be- 
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cause he would agree with every opinion offered by him 

a professional trouble-dodger of the type that is quickly 
spotted by the men under him, but manages to put it over 
on the proprietor for a longer or shorter time, depending 
on the latter’s stock of native shrewdness and practical 
experience, 

In Algie’s case, with these two qualities dormant, 
this period of time might have extended itself almost in- 
definitely, had it not been for the shortcomings of the 
efliciency correspondence course. In spite of his diligent 
study of its pages and his unopposed efforts in the shop, 
things seemed to grow worse instead of to improve, and 
the work took longer and cost more. 

Finally, a light dawned on Algie. He didn’t know it 
all himself. And immediately he made another big mis- 
take, which is often made by one who appreciates this 
deficiency for the first time—he swung from one extreme 
of unjustified self-confidence to the other of unlimited 
credulity. 

He didn’t know the principles of efficiency himself, but 
at least he could hire someone who professed to know them 
all, including No. 13—"Get it 

This efliciency expert had assurance enough for several 


while the vetting’s good.” 
and an Imposing Vvolce—a deceptive voice that effectually 
disguised the triteness of his remarks. An owlish air of 
wisdom was further conveyed by an enormous pair of 
horn-rimmed spe tacles, intended possibly to magnify the 

-caliber brain behind them into 42-centimeter propor- 
tions. Add to this a mustache resembling a fair-sized 
evebrow, from beneath which ornament preceded conver- 
sation consisting chiefly of “I did this” or “I have done 
that” or “ 
ture of the individual who hypnotized Algie. 


I can do something else.” and you have a pic- 


Then began the vivisection of the Clevedelphia Lron 
Works. 


so that Algie would be able to tell the good workers from 


The first move was to put in an efficiency system 
the indifferent ones. ‘Thompson had had his own way of 
doing this, but it was so simple that he kept it in his 
head—quite different from the one that was now installed, 
which consisted of hanging up a big blackboard and post- 
ing each man’s weekly percentage on it. This was sup- 
posed to show just how efficient he had been, but there 
Bill 


Burns of the cutting-off machine had been overlooked 


was a hitch in its operating machinery somewhere, 


somehow in the distribution of work and had managed 
to soldier quite intelligently for the week without the new 
management getting wise. He was a surprised man when 
the blackboard gave him a 100-per cent. rating. But his 
hoy who was studying algebra in the high school explained 
the reason to him: “You see, Dad, you had nothing to do 
and you did it perfectly, so they had to give you a 100 
per cent.” 

It was evident that Old Man Smith had been a very 
ignorant person who did not know much about efficiency 
and whose knowledge in fact was limited to making 
money. For one thing he called everything by its com- 
mon shop name, which was quite wrong from the efficiency 
expert’s viewpoint possibly because everybody could 
understand it. 
*4-in. pipe tap became CMG-49X ; a 2-in. hand reamer 
was christened HLQ-173P, while the old 20-in. engine 
lathe that had started all the trouble labored under the 
title of NMO20-L10. All of the parts commonly 
made in the shop were similarly titled, and operations to 


No verbal 


This was soon officially remec‘ed, and a 


hew 


be done were indicated by numbers. more 
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orders were allowed, so that when it was desired to have 
the laborer take a pile of castings over to the drilling 
machine, the foreman, with the aid of a code book, was 
compelled to send him the following cipher message on 
an official blank: 

“Man No. 16. Operation 149. Quantity 140. 
ZLN25. Location From BF16 to SLT24R.” 

On receipt of this, Pat, the laborer, by dint of consult- 
ing his code book and scratching his head, would arrive at 


Part 


the following translation : 

“Pat O’Rourke git ver wheelbarrer and carry 140 three- 
inch pipe flanges from the rattle box to Bill Donovan’s . 
drillin’ machine.” At which Pat would exclaim disgust- 
edly, “Why in “ell do they kape it so sayerit ?” 

If the shop had lacked system in the past, it surely 
The pile of stationary in the office 
was proof of that. There were printed forms for every- 
thing that a man could imagine, and some that only an 
efficiency expert could. It began to look as if the office 
itself would not be large enough to hold the people neces- 


made up for it now. 


sary to file and record and keep going such a stupendous 
system. Probably it would not have been, had not the 
total volume of business seemed to shrink in direet pro- 
portion to the length of stay of the system expert. 

This gentleman had carefully sized up the shop, Algie 
end the general financial situation, and estimated that 
he could make his job last for three months, which was a 
long while for him to stay in one place. But he had not 
figured on Algie’s education. Not the one that his father 
had paid for, but the one that Algie himself was paying 
for day by day. Being after all a son of Old Man Smith, 
he couldn’t go through three months of actual schooling 
without having a few glimmers of intelligence. During 
one of them he saw himself and the efficiency expert in a 
new and more correct light, and the vision was far from 
heing a pleasant one. 

This was three years ago, and today Algie has Thomp- 
son back at the helm. He has also a very fair practical 
education, and the shop has nearly made up its cost. 
Pasted up on the office wall, Algie has some precepts 
which he says cost him $2500 apiece, but which he is will- 
Ing to give to the readers of the AMERICAN MACHINIST 
without charge. They are as follows: 

1. Mystery and big words are out of place in the shop. 
You wouldn’t hire a draftsman who could not make a 
readable drawing or a bookkeeper who kept your records 
in Arabic. 

2. Time studies are valuable, but only when the man 
who makes them has some value. At least he should know 
the difference between right- and left-hand threads. 

3. Practical mechanics and fake shop systematizers are 
both paying propositions, but in different senses. 

!. Strive for efficiency by all means, but first find out 
what it is. 

What has become of the efficiency expert? Oh, he is 
busy working the 13th principle on somebody else ! 

% 

A resumé of etching reagents presented before the Insti- 
tute of Metals points out that nitric acid is used sometimes 
for etching copper alloys, and is found useful for the rapid 
etching of 70:30 brass for commercial purposes when crystal 
judged. Probably the best way to use it for 
is to dip the specimen momentarily in strong 
once under the tap. Gwyer also finds 
gives excellent results with the 
alloys 
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Some Useful Types of Handwheel- 
Operated Jigs 


By Ropnerr MAWSON 





rear one when the jig is used to hold the arge toggle ever 
S)} NOPSIS— These jigs are used for drilling steel 


for drilling. A 43-in. hole is then drilled, the same bush 
forgings from the rough. The tool is simple we 


ing being used to guide the tool. 


design and quick in operation. Usually only one : 
-. ; DRILLING Screw JAws 
locating surface is required, a turn of the hand- 


The jig used for drilling screw jaws is shown in Figs. 


3 and 3-A. The end of the part is located in a V-block 


wheel forcing the part into position and holding it 
securely. A jig used for drilling three different 





parts placed on a common pin and located by ad- 


justable SCTCIWS is de N¢ robe d. 





The Narragansett Machine Co.. Providence, R. L.. has 
developed an interesting type of drill jig for machining 
some of the details used on the HH. Lb. wheel cuards. The 





tools are designed so that they are quick-acting and pos 
tive, requiring only one motion or setting of the piece to 
hold correctl\ the part to be drilled. 

The jig used when drilling the reset arms is shown in 
Figs, 1 and 1-A. The forging is located on a V-blo K, 
heing forced into position by the screw A. A 3 3-1n. hole 


is then drilled through the boss in the forging, the tool 
being guided in the bushing B. 





DRILLING ToGgGLe LEVERS 








When drilling large and small toggle levers, the jig 





shown in Figs. 2 and 2-A is used. The 1,'-in. hole pre- a m 99 
; : Fie. 5. Drittine Toaair anv “L” Levers 
viously machined (in the small toggle lever) is placed 

over the locating pin A. The screw B, operated wit {, and a *7/,,-in. shouldered pin fits into the tapped hol 


the handwheel, is tightened to force the lever back against at B. The screw (C is advanced by the handwheel D, thus 
a stop, thus locating it. A , Ith. hole is then drilled forcing the forging Into position, A L3 I. hole is then 


through a bushing at ( in the end of the forging. drilled in the part through the bushing £&, 


When drilling the hole in the large toggle, the large The jig used for drilling the “L” levers is shown in 


hole is located on a pin at the rear of the jig. This pinis Figs. 4 and 4-A. The rough forging is located by a 


\ me 
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Fig. 1. Jia ror Dritiinc Reser Arms MG. 2. Drine Jia ror Toacgie Levers 
placed so that when the forging is forced back in a man-  V-blocik at A, the outer end resting on a pin B. The side 
ner similar to that described, the part will be in the cor- of the forging is placed against an adjustable screw C. 


rect location for drilling. To bring the screw B into the Two oles are provided to suit this screw so that parts of 
best location to force back the forging, the block D is pro lifferent lengths may be drilled. The screw D, when 


vided with two tapped holes, the screw being placed in the tightened by the handwheel, holds the forging in position. 
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A 1,/5-in. hole is then drilled in the piece, the tool being the British machinery industry, has not brought any diffi 


guided through the bushing at FL. culties for the importer of American-made machine tools. 


os _ The number of machines of each class imported has not, 
DriLLING ToGGLe AND “i.” LEVERS 


as a rule, been large enough to make it worth while for 


The jig used for drilling the hole for the binding screw an English manufacturer to bring action for nonexecu 


in toggle and “L” levers is shown in Figs. 5 and 5-A tion against the validity of a foreign-owned patent in 











This tool is designed to suit three different parts. These 


England. It would not have paid him to construct the 























Fig. 3.) Drite Jig ror Screw Jaws 


are all located on the pin .1, which fits 
hole previously machined. 

When drilling the “L” lever, the end is placed against 
the adjustable screw B. 
end is placed against the screw at (, 
toggle lever, the part is located against the screw D. 


upper end of the jig. 

A 43-in. hole is drilled in the boss of the forging, the 
This bush 
ing is then removed from the jig and the hole tapped with 
a 14-153 thread. 


tool being guided through the slip bushing F. 


European Trade Representa- 
tion After the War 


A gentleman now in the United States, who, as a neu 
tral, has visited most of the belligerent countries during 
the last few months, has expressed some interesting views 
on the development of the business in American machine 
tools after the war. He points out that American machine 
tools have been so well introduced in the European mar 
kets that they hardly need any further recommendation. 
European engineers engaged in machine-shop work have 
realized that many American machine tools have advan 
tages over the Kuropean-made tools of the same kind, 
so that it pays to use the American-made machine even 
if it is slightly more expensive. Competition against 
the American-made machine, however, has always been 
fairly strong, and German-made machines especially are 
covering a large part of the ground. 

The fairness of the patent laws of most of the Euro- 
pean countries has secured to American inventors all the 


benefits they could reasonably demand. Even the so-called 


“Lloyd-George Patent Law” in England, which favors 


into the 1,'5-in. 


For the small toggle lever, the 
and for the large 
The 
forging is forced back by means of the screw handle F 
so that the boss to be drilled is located in a V-block at the 


Fic. 4. Driipt Jia vor “L” Levee 
same machine in England for the price for which it could 
be imported from the American manufacturer. Howevei 


there has alwavs been the disadvantage of repairs or re 
Placement of parts. 


It is 


very likely that more American machine tools 
will be in use after than before the war, and it is obvious 
that this will tend to increase the difficulty. It seems, 
therefore, advisable to take steps to bring about an alter 
ation of the whole repairing service. Tow this can be as 


complished will depend larvely from the busines lone 
by the firm in Europe and the individual conditions of 
the plant at home. 

About the future of the business our informant said in 
tablish 


ubstance. The largest problem will be the rei 


ment of the relations between thi 


countries now at war, 
Before the war American machine-tool exporters wer 
frequently represented in Europe by a single general 


agency with offices in London or some large continental 
city, this agency having subagents in all the countri 

wl re business might he obtained. In some cases German 
for Austria, 


quently, ior Italy and Belgium as 


firms have held the agency Russia and, fre 


well. France has been 
mostly worked individually, but here and there German 
engineering firms held the American avencies for France. 
England has had special agencies, but owing to the great 
influence of the German element in London, American 
Germans In 


machines frequently were represented by 


England or English firms were general representatives 
for the whole of Murope All that worked very well as 
long as there had been a practically unbroken spell of 


peace between Germany and England for more than 100 


years, 


In Russia AND FRANCE 


Judging from conditions as they stood a few weeks ago, 


it seems that the German machinery industry will not lose 
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very seriously in Russia. German sentiment is very strong 
there, and there are leading Russian politicians who might 
favor an understanding with Germany after the war, very 
much like that established between Japan and Russia after 
the Russian-Japanese war. Given a few years of peace, 
the German industrial influence in Russia will be as large 
as before. 

On the other hand, it seems very much as if all busi- 
ness connection between France and Germany will come 
to a standstill. France has bought large numbers of 
German machine tools during the last few years, but this 
trade may come to a stop. The German firms doing this 
part of the German export trade will leave Paris after the 
war and France will be open for a new competitor. Of 
all the countries making metal-working machines in Eu- 
rope, only Kneeland and Belgium could step into the mar- 
ket. As Belgium will not be able to take up this matter, 
only England remains. The experience of former years, 
however, has shown that British exporters have not been 
entirely lucky with their efforts in France. It is there- 
fore most likely that a large part of the market can be 
secured by American firms, provided they will act quick- 
lv and energetically. The French market can be worked 
quite sufliciently from London, if the agent is able to speak 
and correspond in French and is willing to travel in 
France at least one-half of his time. Preferably, of course, 
there should be a special French agency located in Paris, 
which will add enormously to the sales possibilities of this 
yvood and promising market for American metal-working 
machines. A French-American engineer ought to be the 


best agent possible for that purpose. 
In ENGLAND 


Difficulties will arise in London. This city had a great 
number of German engineering firms selling German 
machines, and German machine tools can be found in 
practically every well-equipped machine shop of England. 
Many of those agency firms were British companies, often 
with British shareholders, but many also were supported 
by German capital. The already-mentioned Llovd-George 
law had compelled several German firms to take up manu- 
facturing in England, for which purpose machine parts 
were frequently shipped from Germany. It will take 
months, possibly years, to untangle all the connections of 
those firms. While this work proceeds, conditions may 
become normal again and the German importer may be 
able to go about his business in London as usual. Fur- 
ther, a large percentage of machines have been imported 
by individuals. They will not be able to stand the stress 
of the first years after the war and may leave the field 
open to no other competitor but the United States. In 
the English case, only Americans and Englishmen will 
be able to take up with success the work of rebuilding. 
Some German firms that have represented American 
machine tools in England, however, might be repatriated 
into Germany to replace British and French agents. The 
American manufacturer dealing with the large German 
field will find that the German machine buyer, while 
possibly willing to deal with an Englishman about an 
English offer, will, during the next few years, decline to 
buy an American machine from an English agent. He 
will think it a matter of courtesy extended to him by an 
American firm, if that firm sends a German to make a 
business offer, or if no such one is available, at least an 


American, 
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The reéstablishment of business connections with and 
between the nations now at war will be a very difficult 
matter, and one needing great tact. Many an American 
manufacturer will have serious problems in the rear- 
rangement of his European sales force. The situation 
holds added difficulties as the organization will have to 
be practically in working order when the war ceases, as 
this is just the time when offers should be most promptly 
attended to. 

Our informant mentions further that from all he has 
seen while in Europe, it appears that the next few years 
after the conclusion of peace will be very good business 
years, A relapse may be expected when the work of re- 
habilitation is concluded, and the effect of the heavy ex- 
penses incurred during the time of war become fully felt. 


om 
A Card Inserter 
By EK. A. THanton 

In sending out certain circulars, the National Cash 
Register Co., Dayton, Ohio, found it advisable to insert 
a return post card in each. For some time this was 
done by hand, but as the circulars had to be run through 
a standard folding machine, it was decided to put on a 
card inserter. The accompanying illustration shows the 
result. 

A stack of cards is placed in the hopper, or chute, A. 
The universal-jointed shaft B drives from the folder shaft 
to the inserter and runs a device that slides a card 








MECHANICAL Carp INSERTER 


from the bottom of the stack and drops it into the chute 
(. This is timed at just the proper interval to place 
a card in each circular folded. Each card passes be- 
tween two copper points. These copper points are con- 
nected by the wires ) and # to the magnet coil fF. If 
a card fails to feed through these points at the proper 
time, they come in contact with each other, a short cir- 
cuit is formed and the magnet pulls down the ball crank 
G, which pulls the red // and stops the machine. 


The total production of rails in the United States during 
1914 amounted to 1,945,095 gross tons. This total includes 
rails rerolied from defective rails and from old rails. 
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Miscellaneous Paints Used in Ma- 


chine 


By E. 





SYNOPSIS Th is th ird article on the subj ct of 
paints used in machine shops takes up enamel 
paints, varnish paints, shellac, beeswax, putty, and 
paints for inside and outside walls. The ingred- 
tents and the applications of each are dest ribed. 
The purpose in all three articles has been to inter- 
est and help superintendents and foremen who have 


painting problems lo solve. 





Enamel and varnish paints may be made by stirring 
varnish into paint on the job or by grinding the pigment 
into the oil before it is cooked with the gum to make 
varnish. The latter way is the more thorough and ex 
pensive. 

There are a number of ways in which the combination 
of paint and varnish is valuable. A white paint turns 
yellow with age because the oil in it is yellow and turns 
vellower. On the other hand, the addition of varnish 
stops the yellowing: such a paint also holds its color bet- 
ter. Paint itself is not waterproof, but the addition of 
varnish makes it so, that is, if it is a resin varnish. Rosin 
in a varnish will make it turn white when wet, and it 
will not change back when it dries. There is one ob 
jection to the combinations—as there can not be as large 
a proportion of pigment in a varnish paint as in an oil 
paint, it does not ce or as well. But this objection can 
be met by using an oil paint for the under coats and mak- 
ing the finishing coat of a varnish paint. 

Again, varnish paint must be fresh, as it does not 
keep well. This is especially true of ready-mixed paints, 
which almost always contain some varnish. They are not 
as easily applied as oil paints, but seem to stick to the 
brush. If they are thinned, it should not be with oil or 
turpentine, but with varnish, preferably the same kind 
as that from which they were made, or if this is not known, 
with one that dries slowly. No drier should be added to 
varnish paints. 


SHELLAC VARNISH 


Shellac varnish forms a coating that has the merit of 
being hard and glossy, which makes it the usual varnish 
for patterns. It has the objection that it is brittle and 
does not wear well as an outside coat on cabinet work 
or anything of that nature. It is mixed with or dissolved 
in alcohol and sets by the evaporation of the alcohol, 
so that the resulting coating is only a thin layer of the 
shellac itself, instead of being like an oil varnish, which 
has something of the flexibility of a gummed oil. The 
fact that shellac varnish dries quickly is another of its 
valuable qualities in the eyes of the pattern maker. 

The shellac itself is the resin which oozes from East In- 
dian trees—which appear to be guiltless of any but Latin 
names. These are tapped by small insects, which allow 
the lac to flow over their bodies to save themselves the 
trouble of forming a cocoon. Inside the lac, the larve 
form and bore their way out. The best lac is that which 
is gathered before the larvae come out. 

This lac is collected in various forms, but comes to the 


Shops 


H. Fisu 


shops mostly in the shell-like form which we call shella 
The crude lac with the twigs on which it forms is crushed, 
and treated with a weak solution of caustic soda to dissolve 
the coloring matter. An alum solution precipitates the 
coloring matter, leaving what we call orange lac. This is 
melted again and spread in thin lavers on a galvanized 
iron cvlinder. From there it is scaled off and sold in the 
form which we are accustomed to seeing. In this form, 
there is about 85 per cent. resin and 414 per cent. wax in 
its composition. It may, however, be adulterated with 
rosin, which is much ( heaper and ue h more friable, and 
consequently poorer wearing varnish. It can be detected by 
crushing it in the hand, when the rosin smell and feel are 
apparent. 

Bleached shellac is not used on metal work to any 
vreat extent, one reason being that the bleaching is usual 
ly done ly pMISSINY chlorine re through a solution of the 
shellac in lye, and it is almost impossible to get the chlor 
ine out afterward. This acts on the metals and resin so 
that it makes an unreliable varnish, 

The shellac may be cut with either ordinary alcohol, 
wood alcohol or denatured alcohol. The first is the 
spirit from fermented liquors; the second is obtained by 
distilling Vinegar obtained from wood. The wood alco 
hol of commerce is not pure, but has an odor due to im 
purities which is distinctly disagreeable to most people. 
It would cost more to vet these Impurities out than to 
buy the common, or grain, alcohol. Denaturated alcoho! 
is grain alcohol mixed with 10 per cent. of wood alcohol. 

So far as shellac is concerned, it probably makes little 
difference whether it is cut and thinned with one or an 
other of these alcohols. If the shella« is partly rosin, thy 
grain alcohol is probably the best. It is better to buy real 
shellac and cut it with cheap alcohol if econor.y must | 
practiced, because the solvent evaporates and leaves the 
shellac with its original composition when it dries. None 
of the solvent is left to affect its quality. 

Ready-cut shellac is manufactured by dissolving fi 
pounds of the gum in one gallon of alcohol about 96 per 
cent. proof. For most purposes, this should be thinned, 
as it is necessary to use thin coats for good results, A 
second coat can be applied almost immediately, but 1 
more coats are to be applied, it is best to wait and let the 
first coats dry thoroughly : otherwise, there is danger that 
the under coats may remain tacky and produce a poor job. 
While shellae dries so that it can be handled very qui k 
lv, it is a surface drying, which is not complete for some 
little time, especially if the layer is thick or if one layer 
is covered by another. 

Shellac is usually colored by the addition of lamp 
black, two or three pots being kept; the first has consid 
erable lampblack, the second less, and the third only 
cnough to counteract the orange color of the shellac. 
These are used for the priming and following coats in 
the order given, so that the finishing coat that will be al 
most clear shellac, and therefore hard and smooth. The 
uldition of lampblack delays the drying a trifle, but this 
is not harmful. Considerable skill is necessary to make 
a good-looking job, as the first shellac that is applied tuo 
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a pattern of any size is sure to dry before the circuit of 
the piece can be made. 

Red shellac is used for core prints and, in some shops, 
for the inside of core boxes. The latter practice has two 
one, that it serves to avoid the danger of using 
a core box as a pattern ; the other, that there is a notion, 
at least in New England, that core sand adheres less to 
a surface coated with shellac and vermilion than to one 
There is nothing, however, 


eCXCUseS 


colored with lampblack. 
to indicate that this is so. 
has a more attractive look, which probably is the best rea- 


A core box colored red inside 


son of all. 

Cochineal is used by some for the coloring matter, but 
it Is not permanent. 

BEESWAX 

Beeswax Is used ly pattern makers as a substitute for 
putty. It is more easily applied and can better be relied 
upon not to dry out and lose its life and sticking qual- 
Ity. Even the best should not be applied to a pattern 
until it has had one coat of shellac, while wax may be 
applied to the bare wood. 

Beeswax Is supposed to be made from honey -comb. But 
the bee farmer of today relies on the superior intelligence 
of the bee and provides him (or her) with ready-made 
combs of parattin. Consequently, the bee has partly gone 
out of the wax business except in his less civilized state. 
A vegetable wax known as carnauba wax or some of the 
mineral waxes derived from petroleum products are sub 
stituted. These waxes are often loaded down with rosin, 
as one may guess from the odor. 
if the wax offered was but little different from the ordi 


Sometimes it seems as 


nary rosin soap, though, of course, if it were made up to 
be a soluble compound with alkalies, it would be useless 
as a Wax. 

Any of these waxes, unless largely dosed with rosin, 
make an acceptable material for the pattern shop, where 
Noth- 


ing should be used for holes of any size except a wood plug, 


they are used for fillets and for filling small holes. 


and neither wax nor putty is a desirable material for fil- 
lets of over ! y-In. radius, 
Purry 
Putty is a name first given to white lead ground in oil 
s no better expressed than to say 
This is used now only in very 


to a consistency that 
that it is like “putty.” 
small quantities and only where a very hard filling | 
necessary. Anyone who has had occasion to reset a pane 
of glass that has been in for a hundred years knows how 
almost impossible it is to get the putty out. The wood 
of a window sash will break before it will come off. 

Modern putty is supposed to be a mixture of whiting 
and linseed oil. Whiting is chalk finely powdered. Its 
value depends on how clean it is, which depends in turn 
on its selection, care in handling, and the fineness with 
which it is ground. Commercial whiting is amply good 
for making putty, provided it is whiting and not marble 
dust. This last has none of the properties of whiting ex- 
cept that it is white. It can be distinguished by drawing 
the thumb nail across a ball of the suspected putty: if 
there is marble dust, the scratch will show sparkling par- 
ticles when held up to the light. 

Often, any cheap oil is used in place of linseed. Inas- 
much as the life of the putty depends on the proper oxida- 
tion of the oil, so that it will hold the putty together, it 
will be seen that this is about the last place wheie it is 
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economical to save on first cost. The entire possible sav- 
ing in using a cheap putty for the glass in shop windows 
will not begin to buy coal enough to heat the air that will 
come in around the panes if they are poorly set. The only 
safe way to buy putty, unless one has entire confidence 
in his dealer, is to buy whiting and oil and mix them. 


Paint For InsipE WALLS 

The earliest wall paint for shop use was whitewash, and 
it is still used to a considerable extent. When it is made 
by slaking lime in water and is slopped on by means of 
a long-handled brush propelled by a darky, it falls short 
of entire perfection. It is sure to flake off and give the 
machinery and workmen the appearance of having been 
through a snow squall. It does not stop doing this until 
it has all fallen off. This flaking tendency can be dimin- 
ished by making a thin glue size and adding it to the 
slaked lime. It can also be made more satisfactory by 
applying it with more care to get a thin, even coat. Other 
expedients have been tried to get the lime to stick. The 
addition of salt or milk or flour is supposed to help. The 
milk is useful, probably, because of the casein which it 
contains; the flour makes a sort of paste, but just what 
the salt does is not apparent. It may have a psychologi- 
cal value. What is known as the government formula 
calls for salt, rice, whiting and glue beside the lime. 

The next step in advance was a hot-water paint. This 
omits the lime and substitutes inert earths like whiting, 
kaolin, China clay, etc., which are mixed with a glue 
size and dissolved in hot water before application. These 
paints stick and can be made in all colors, though the 
most desired, white, cannot be attained in purity because 
the glue cannot be made absolutely clear. 

Then came cold-water paint, which is one of these same 
inert materials mixed with casein, which is made from 
skimmed milk. This dissolves in cold water, but when 
the paint dries on, it may be wiped off with a damp cloth 
or even scrubbed without harm. 

A still better wall covering is oil paint applied over a 
thin wash of glue size. The size prevents the paint from 
sinking into the wall, taking the place of a filler and thus 
saving paint. It also keeps the color of the brick from 
showing through so much as it otherwise would. The 
objection to oil paint is that it gathers dust and yellows 
with age. In the minds of many people, this is no disad- 
vantage, as they prefer the walls to be slightly yellow to 
begin with; the light seems less harsh. At the same time 
there are many who want the hardest, whitest wall surface, 
so that it will reflect the greatest proportion of light. 
That there is a noticeable decrease in cost of lighting 
if the interior is painted and kept painted in clear white 
is beyond question. The original whiteness of the wall 
can be preserved to some extent by using for the last 
coat a varnish paint with a considerable gloss. 

In interiors where acid fumes are met with, it is nec- 
essary to finish with hard varnish over the last coat of 
paint. Varnish has a greater resisting power in such 
cases than any paint. 

Some of the paints which are known by the general 
name of “mill-white” are claimed to be so compounded 
that they are white to begin with and stay so, and to all 
ordinary appearances they do, though it should be borne 
in mind that it is rather difficult for the human eye to 
judge of what is white and what is not. A pure white 
paint appears chalky and lifeless to the average person. 
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Some will say that a bluish white is white and others 
prefer a yellowish white. Without something with which 
to compare, it is impossible to identify a pure white. 


OvuTsIpE PaINntTs 

Wooden store houses, sheet iron, corrugated iron, struc- 
tural steel, and smoke stacks are painted for the most 
part for protection rather than for ornament. For some 
reason or other red paint seems to wear the longest, re- 
gardless of what it may be made from. As we have al- 
ready seen, the oxides of lead and of iron are the most 
common and afford the best protection. Iron oxide, “iron 
rust” or Venetian red, applied to a wooden structure may 
be depended on to last almost as long as the building, 
provided it is mixed with linseed oil. Benzine and fish 
oil are the usual adulterants. An addition of 20 per cent. 
of menhaden oil is allowable for outside work. Benzine 
should not be used at all. Turpentine in very small quan- 
tities may be used; in fact, the painter will probably see 
that it is, even if he has to buy it himself, for it makes 
the paint work so freely that it saves him a lame wrist. 
This paint may be sprayed on. 

Spraying has the advantage that the spray reaches all 
parts of the building, whereas a brush can easily skip 
small cracks and crevices, especially if the work is done 
by the job. Paint on wood should be applied with very 
little drier and should be well rubbed into the wood with 
the brush, a thing which the spraying machine cannot do 
The relative amount of paint depends altogether on the 
men that do the job. The saving in cost of labor with 
the machine is great, depending entirely on the men 
and the care which they take. A large flat wall without 
windows can be sprayed in a fraction of the time required 
to paint it with a brush. On the other hand, if there are 
windows that must be dodged or narrow strips to be 
painted, the saving may be inconsiderable. 

Structural steel is usually painted with red lead and 
oil, which should be applied to a freshly cleaned surface. 
The sandblast is the nearest thing to an ideal method of 
cleaning any metal surface. The red lead should be fresh 
and mixed with linseed oil without drier or adulterant. 
This does not make a handsome covering, but it does 
make one that sticks to the steel and will stand almost 
any degree of heat. If covered with a coating of graph- 
ite paint, it will look well and stand weather finely. 

This method of painting is usually followed by build- 
ers of bridges and other an structural-steel work, 








Fig. 1. View In Erectina SuHop 
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but foundry and other stacks, while needing the same 
treatment, are usually made by boiler and tank makers, 
whose idea of paint is something analogous to the ma- 
chinist’s idea of slushing—putting on something to stay 
until the part is in use. Boiler makers use an asphalti: 
paint, which would be quite good if it were not made from 
pitch instead of asphaltum. A true asphaltic varnish 
or paint can be made by dissolving the harder varieties 
of asphaltum in a considerable quantity of oil, the result- 
ing varnish is very permanent, though not especially 
good under heat. The market varnishes, however, are 
made from coal-tar pitch dissolved in benzine and adul- 
terated with rosin. Such a coating for steel is only tem- 
porary, and is not suitable as a basis for permanent paint. 

In conclusion, it should be said that this subject has 
barely been touched upon in these three articles, and then 
only those portions of the subjects that appeared to have 
a probable interest for the shop superintendent and 
foreman, who have the problems of these different depart- 
ments to face. 

There is comparatively little agreement among author- 
On the 
ther hand, it would be almost impossible to make any 


ities as to many statements that have been made. 


statement about paints and varnishes that would not be 
upheld by someone who could point to a successful experi- 
ence to back him up. So much depends on the surface 
0 which the paint is applied and so much to the care with 
which it is applied that the paint manufacturer can sel- 
dom be brought to book for his sins. On the other hand, 
he is blamed for so many things that he is entirely unable 
to control that it is hard to deny him immunity. In 
many cases, the only thing that can be done in the selec- 
tion of a paint is to try blindly one make after another, 
not knowing what is in them. In other cases, it is pos- 
sible to purchase goods which probably are much better 
than the service justifies and gradually work downward 
until the point is reached where the needs of the case are 
satisfied with the minimum expense, 


—* 
- 


Erecting Methods when Build- 
ing Diesel Engines 
By Francis J. G. Reurer 


The illustrations are from the firm of Sulzer Bros.., 
Winterthur, Switzerland. In Fig. 1 is shown a part of 
the main erecting floor, At the left is the base of a four- 








ENGINE TESTING 
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cylinder engine in which the crankshaft has already been 
placed. On the edge of the motor base is fastened a 
small crane, which serves to lift the component parts of 
the engine. All of these parts are accurately machined, 
thus leaving little finishing work for the erector. 

The bearing caps of the engine have been lifted with 
the small crane, placed and bolted, except the one shown 
at the right, the flywheel side. On the crankshaft, a large 


dog is fastened. Around its rim there are a number of 


holes which permit the inserting of a long steel bar, which 
is used to turn the shaft to the various positions required. 

In the right-hand corner of the illustration is shown 
the top of a Diesel engine, the camshaft being clearly vis 














Fig. 2. View or Number or SMALL ENGINES 
ible. This receives its movement from a worm to a worm- 
wheel and operates the various valves of the engine. 

In the background is a large mono-cylinder motor of 
2000-hp. capacity and a cylinder diameter of 1 meter 
(39.37 in.). This engine is used for experimental work. 

A number of smaller engines are shown in Fig. 2. These 
are easy to assemble, the work being done near the work 
benches, where the parts are readily accessible. The en 
gines are placed on heavy metal supports. 

All the engines made at the Sulzer works are tested 
In Fig. 


3 is shown one of the engines being given a test with 


with accurate brakes made by Heenan & Froude. 


this apparatus. 
= 


Dock Variable-Speed Trans- 


mission on a Planer 

The variable-speed transmission which shall give any 
desired increment of change has long been the problem of 
mechanics of every clime and country, and many are the 
attempts that have been made to solve it. Of the three 
methods, friction, electric and hydraulic, the latter seems 
to have received the most attention. 

The latest in the hydraulie field, the 
Dock system of transmission of the American Rotary 
Power Co., Westerly, R. L., 
793, Vol. 40, is being applied in several ways, both as a 
pump alone and as a variable-speed transmission. One 
of these, a transmission designed and built for the Oil 
Well Supply Co., Pittsburgh, Penn., was recently tested 
on a planer with interesting results. 

The illustration shows the transmission as temporarily 
connected to the planer at the left. This transmission 
was designed as heavy as possible to get increased weight 


development 


which was illustrated on page 


on the well-drilling machine. For this reason the casing 


MACHINIST Vol. 42, No. 22 
was built of cast-iron and made as large as would con- 
veniently fit the truck which was to carry it. As usually 
designed, this size of transmission would handle from 50 
to 80 hp., according to the pressure used. This, however, 
handled the planer quite satisfactorily, in spite of the 
temporary nature of the connection. 

The planer was a 36x36-in. Cincinnati, of the widened 
pattern, with a 12-ft. bed. The maximum speed obtain- 
able with the belt from the line shaft gave a cutting speed 
of 40 ft. per min., this being varied by the transmission to 
anything desired, simply by moving the controlling lever 
from one position to another. With the control neutral, 
tne planer table stands idle, and by moving it in either 
direction, any desired speed is obtained forward or back- 
ward within the specified range. In some of the tests this 
was so slow as to be almost imperceptible, and the transi- 
tion from this to maximum occurs very rapidly. 

The work was stopped with the tool in the cut, then 
started and accelerated to full speed in a very short space, 
any cutting speed Ivy the closest graduation being readily 
obtained. While this was not made as a test of the power 
of either the planer or the transmission, cuts of 14 in. 
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Dock Rorary TRANSMISSION APPLIED TO A PLANER 


deep with a ly-in. feed were readily taken; the depth 
With this it was 
found that the greatest pressure in the transmission was 
65 |b. Figuring this up with the speed of the driven shaft 
indicated that only 3 hp. were being used. 

Another test consisted in making short cuts only one 
inch in length, these being made at the rate of 18 euts in 
20 sec., which shows the ease with which the reverse can 
be obtained. Remembering that this represents the size 
of 50- to 80-hp. transmission, the size necessary for such 
a planer can readily be imagined. 

& 

article in “Zeitschrift Vereines deutcher In- 
genieure,” the following conclusions are derived in connection 
with the current grinding of drills: (1) The backing-off 
has no apparent effect on the torque required when drilling 
either mild or iron; (2) the backing-off has a 
considerable influence the pressure required to feed the 
drill through cast iron; (3) this is due to differences in the 
cutting-angle at the cutting-edge, and is such that for the 
same angle at the point, the smaller the cutting-angle at 
the cutting-edge the less the pressure required for feeding 
down the drill; (4) the backing-off angle should therefore 
not be too great and should not exceed 6 deg.: (5) drills 
of different diameter should have the same backing-off angle; 
(6) the cross-cut should be such as to form an angle of 55 
deg. with a line parallel to the cutting-edge. Any other 
angle increases the feeding-pressure; (7) it is advantageous 
grind a point to drills intended for mild steel, this 
reduces the feeding-force considerably 


was also increased to %Q and \% in. 
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Forging the Blanks for 18-Lb. 
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SYNOPSIS In this second installment of the 
first authentic arti le from the field covering shell 
forging, a number of practical hints are included 
in connection with both the forging and drawing 
operations. Details of the automati hase-forming 
stops and stripy rs are also given and the heat- 


trealing ie thods are dese rile Be 





The special R. D. Wood & Co. press, shown at the left 
in Fig. 13, is used for the first operation, and the special 


fixtures designed vv Mr. Allison to secure acc uracy and 
high production are illustrated in detail in Fig. 14. Ow- 


ing to poor lighting conditions, it was impossible, even 








Shrapnel--lIl 


A. 


SUVERKROP 


the frame is in this position the bottom of the knock-out 
D enters a hole in the frame member under it and the 
top ol D comes flush with the bottom of the die. When 
the pun h A descends, the frame also descends. As soon 
as it clears the end of the knock-out VD, the frame 2# 
swings by gravity to such position that when the punch 
and frame again ascend, the bottom of the knock-out 
D is struck and the work is ejected from the die C. 
After removal of the work, the operator pushes the frame 
with his foot in the direction of the arrow until the stop 
// strikes the frame of the press, when the knock-out D 
again drops into the pocket in the frame # and the die C 
is ready to receive another blank 


In construction, the two stops I are slmple and elli- 








Fia. 13. R. D. Woon & Co. Press to Lert anp Nites Press to Ricut 


with a flashlight, to get a good photograph of the special 
presses. 

SPECIAL FIXTURES FoR First ForGING OPERATION 

Referring to Fig. 14, the punches are shown at A. The 
plates B (in connection with the guide and stripping tool 
B, Fig. 11) strip the finished work from the punch. The 
dies, Fig. 9, are seated at (. The knock-out D is operated 
by the frame F hung from the ram by chains in the eye- 
bolts: these chains are visible in Fig. 13. The knock-out 
D is simply a rivet which is actuated by the frame £. 
It will be noted that the chains @ are at an angle. When 


cient. Under the repeated pounding, the punches and 
stops are bound to upset slightly so that adjustments of 
stroke must be made from time to time. Adjustment is 
secured in the following simple manner: On top of each 
of the posts J are two inverted cups J with sheet-steel 
shims, one or more of which can be removed or inserted 
to readjust the length of stroke. 


SEcOND ForGING OPERATION 


The bulldozer has been and is still chiefly used for 
second-operation work, and as the method employed is 


older, it will be given betore golmg into the present method 
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on the special press now in operation and shown to the 
right in Fig. 13. 

By referring to Figs. 8 and 15, it will be noted that 
there is accommodation in the fixture for the three punches 
and dies shown in detail in Fig. 16. 

In this tool the work goes through one die at a time, 
passing in all through three dies mounted in the con- 
secutive seats B in the fixture A, Figs. 8 and 15. The 
hottom of the shell is formed at the end of the stroke be- 
tween the punch end and a bottoming die located at C. 
It will be noted that the punches have a head instead of a 
thread to hold them in. A #®4-in. setscrew D on top pre- 
vents the dies talling out. 
eration being hot, the operator takes them one at a time 


The cups from the first op- 
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and holds them with the base toward the die. The bull- 
dozer is tripped and the advancing punch enters the hole 
in the work, pushing it through the die and against the 
bottoming die C. By this time the operator standing 
on top of the fixture A has had time to replace his tongs 
with a hand stripper which is merely a crotch of steel 
with a long handle, shown at F, Fig. 15. The crotch 
is placed over the punch between the work and the front 
flange F of the fixture, and on the return of the punch, 
the work is stripped, dropping to the bottom of the cav- 
ity G, from which it is removed with tongs. 


SECOND-OPERATION FORGING ON SPECIAL PREssS 


The second, or drawing, operation on the special press 
shown to the right in Fig. 13 is entirely different from 
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that done on the bulldozer. There the work passes through 
three separate operations in three dies held in three differ- 
ent holders; here the work passes at a single stroke 
through three dies placed in sequence in the same holder. 
In the bulldozer the bottom is formed inside and the base 
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Fie. 16. Suecit-Drawine Dries 


of the forging brought to the desired thickness at the 
completion of the stroke. In the special press it imme- 
diately precedes drawing, although it does not consist of 
a separate operation, 

The drawing punch and dies are shown in Fig. 17. 
The arrangement of the three dies, one above the other, 
the largest at the top and the smallest at the bottom, is 
shown in the elevation at // in Fig. 11 and 7 in Fig. 18. 


THE DrawiING OPERATION 
The cups from the first operation being hot, the press- 


ran at each side of the press removes one from the fur- 
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Fie. 17. Drawing Puncres anp Dries 

The cup is inverted over the jet for an instant which 
Striking the in- 
verted cup a sharp blow on an iron block shakes the scale 
out. Both inside and outside is then scraped and brushed 
to remove as far as possible the scale. A man on ¢ ich side 
of the press then takes a base-forming tool, shown at F 
in Fig. 12, and lays the die end of the tool in the top of 
the die in the press. The hot forgings are then placed 


causes the scale on the inside to loosen. 
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base down in the recess in the top of the base-forming 
tool, and the press tripped. 

On this press two stops are provided, one for forming 
the base to thickness and the other at the extreme stroke 
of the ram after drawing has been completed. The first 
stop is adjustable, and after being used must be swung 
out of the way hefore the punch can descend and draw 
the shell. 

The handling of stops in the large flanging machine, 
Fig. 2, is by hand, as shown in Fig. 11. Stripping also is 
by hand, the same as described for the bulldozer operation. 
There are many objections to hand operation of stops and 
strippers. There is too much chance of the human equa- 
tion getting out of balance and too much expenditure of 
energy. With hand stripping there is always a possibility 
of spoiling the work or bending the punches by getting 
the stripper cocked on the edge of an unequally drawn 
shell. ‘To overcome these difficulties Mr. Allison designed 
a system of air-operated stops and strippers which en 
tirely obviate any chance of something being forgotten 
and consequent disaster. 

The device is shown in Fig. 18 and is applied to the 
large Niles press shown to the right in Fig. 13. 


Before describing the automat stripping mechanism, 
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shown at #, Fig. 15, and placed the crotch over the punch 
between the drawn shell (which clings to the punch) and 
the base of the die seat. On reversal of the ram the forged 
shell is stripped from the punch and falls to the ground 
below the die, whence it is removed to a large three-sided 
iron bin, shown at A, Fig. 13. 

When things are going right, the press on second-op 
eration work turns out about 70 finished forgings an hour. 
The work is not only heavy, but must be rapidly performed 
and, owing to th proximity ol the furnaces, the tempera 
ture is high. 


Auvromatic Bask-FormMiIna Stops AND STRIPPERS 
Referring to Fig. 18, the stops A for the base forming 
operation are secured to the plunger plate of the press, 


one at the front and one at the back. The lower membet 


B of the stop, when in operating position, covers a cored 
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Pia. 15. BuLtivozer Equirement vor Foraging Suess 


an outline of the drawing operation as performed with- 
out it W ill vive the reader a clearer com eption of the duties 
performed by it and enable him to appreciate its simplic 
ity and effectiveness. 

When the first stop is reached, the punches have formed 
the inside of the shell bases and brought the bases to the 
desired thickness. The man in control of the hydraulic 
operating valve raises the punches so that the base-form- 
ing die can be removed. In the meantime, the first stops 
on each side of the preos base have been thrown clear 
of the stops on the ram. The ram is again caused to 
descend and the punches push the shells down through 
the three dies, drawing them from 71% to 10 in. in length. 
The pressman at each die has in the meantime taken 
a stripper similar to the one used in the balldozer and 


way. The members B are in slides and actuated by 
connecting-rods from the bell cranks C. The stop A 
seats in a cup in #B, in the bottom of which are a 
number of disk shaped shims. A slot )), which rulis 
through the cup, serves a double purpose, facilitating 
both the removal of shims and the egress of water, which 
is apt to fall into the upturned mouth of the cup when 
the punches are being cooled with the spraying tool shown 
at , Fie. 12. Before this slot was made the water caused 
the men much annoyance through squirting in their eyes. 

The bell cranks C are operated by the air cylinder 
The two strippers F are actuated by the bar @, which 
has a voke, or opening, // of suflicient size to permit the 
removal of the stripper for repairs or replacement or the 


use of a hand-stripper, should that be for any reason 
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necessary. One end of the bar @ is pivoted through a 
link to the main body; the other end is connected to the 
yoke-end J on the piston rod of the air cylinder J, shown 
in the upper right-hand corner of the detail. This cyl- 
inder receives air at one end only and the piston is re- 
turned by the coiled spring K, also shown. 

At Z is an air valve which is normally kept closed by 
a heavy compression spring .M. The spindle of this valve 
is embraced by a yoke, the upper end of which finishes in a 
pin JV which is in line with a trip plunger, mounted on the 
plunger plate of the press, which depresses V just as the 
plunger completes its downward stroke. This permits the 
air under pressure in the pipe O to pass through the pipes 
as shown by the arrows, actuating both pistons in the air 
cylinders J and filling the reservoir P (the duty of which 
will be explained later). The piston in the air cylinders J 
forces the strippers F' into contact with the punches, and 
as the press ram ascends, the finished forgings fall to the 
bottoms of the cored openings Q in the base. 

In the pipe system is an adjustable needle valve R, which 
permits the air to leak gradually from the pipe system, the 
air cylinders J and the air reservoir P, when the valve L 
ix in normal, or closed, position. By regulating the leak- 
ave through the needle valve 2, the device can be so timed 
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descends until the stop A brings up against the lower 
member B. The ram is raised to remove the base-forming 
die and the operator opens the air-control valve. The 
air entering the cylinder # throws both lower members 
B back, so that the stops A are free to enter the cored 
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holes S. The ram, being reversed, comes on down fore- 
ing the forging through the triple dies 7. Near the 
bottom of its stroke the stripper trip on the plunger plate 
strikes the plug .V, allowing the air to enter the stripping 
system and to actuate the stripping operation as de- 
scribed. While still hot and before being thrown into the 
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Fig. 18. EQuirepMENT FOR SHELL-DRAWING WITH 


that, shortly after the finished forgings are stripped from 
the punches, the pressure in the pipe system and reservoir 
will have fallen so low that the pull-back springs A’ in the 
air cylinders act, and the strippers are drawn back where 
they will on the next stroke of the press clear the de- 
scending work. 
ACTION OF THE AUTOMATIC DEVICE 

Briefly, then, the action of the device is as follows: 

The work is placed in the base-forming die and the ram 





AUTOMATIC STRIPPERS AND BAsk-FORMING STOPS 


bin A, Fig. 13, the forgings are gaged with the forked 
gage shown at //, Fig. 12. 
Forcine Hints 

It is most imperative to remove as much of the scale 
from the work as possible, as this is liable to cause a great 
deal of trouble cutting the dies and making cavities in the 
work. Proper lubrication of both punches and dies has 
been a source of considerable thought. When the job first 


came up, the old blacksmiths’ trick of putting a pinch of 
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soft coal in ahead of the punch was tried, but discontinued. 
While hot, the hole would look good and clean, but when 
being machined, pockets of scale and slag would break 
out and the work would not pass inspection. 

At present graphite and water applied with the swabber 
shown at G, Fig. 12, are used on the punches. For the 
dies, graphite and oil are applied with 
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one at a time and quenched in whale oil in the tank B, 
provided with a screen bottom which can be raised by the 
air hoist (, as shown in Fig. 20. After the bulk of the 
oil has drained from the shells, they are placed on the 
angular draining surface J). After the first treatment. 
the shells, if too hard, are reheated and drawn at a tem- 





a similar tool. But there is still much 
to be desired in the way of a good 
lubricant. 

Correct temperatures are of great 
importance. For the first forging 
operation, the work should be as near 
2000 deg. F. as practicable ; for the 
second operation, the work should be 
at a temperature of 1800 deg. F. 

Speeds are also of considerable im- 





portance. On the first operation, a 
speed of 30 ft. per min. is permissible 
and satisfactory : on the second opera- 














tion, a speed of 22 ft. per min. is 


all that the work can safely stand, an Fic. 19. ExampLes or Spotnep Foraras 


increase over this of only 2 ft. per min. 
being liable to cause trouble. A dec rease of speed by 
the same amount also gives unsatisfactory results. 

Examples of two of the most common forms of spoiled 
work from the drawing dies are shown in Fig. 19. The 
one to the left was probably too thick on the end and 
bulged out around the base-forming die so that it would 
not pass through the drawing dies. It may also have been 
either too cold all over or low ally, or there may have 
been hard spots in it, as indicated at A. The one to the 
right, which pulled in two, has evidently crowded over to 
one side of the die, as indicated by the ridge at B. In 
spite of all the difficulties, from 70 to 90 per cent. ol the 
forgings pass Inspection. 

Hear TrearMeNt 

After the forgings are machined, up to the comple- 

tion of operation 10, as shown in “Making the 18- 





perature varying from 700 to 900 deg. F., depending on 
the steel, to vive the required x leroscope hardness of 38 
to 42. As previously stated, the heat treatment is deter 
mined by Mr. Hendy, the chemist, from the coupons 
taken from each melt. Of three lots passed through in 5 
days, 5000 required no second treatment, while the re- 


maining 12,000 had to be drawn. 
After heat treatment the shells are washed in soda water 
as described in operation 11 of 


in the vat # and are 









Fig. 21. Herat-Treatina DepartTMENT 


Lb. British Shrapnel,” page 493. They then go to 
the heat-treating department, shown in Figs. 20 and 
21. The shells are placed 30 at a time in reverbera- 
tory furnaces A. It takes about 30 min. to bring them 
to a temperature of 1500 deg. F. They are then taken 


Mr. Van Deventer’s article, already referred to. It has, 
however, been found that bending of the metal in this 
operation at the low temperature attained by the metal 
at the point where the curved nose strikes the cylindrical 
body is apt to make it brittle; so, after nosing, the shells 
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gs. 22 and 23 
to bring the metal at this point to a low red heat and pre- 
vent shortness. 


The pins A are of such length that when the shells 


are returned to the lead pot, shown in Figs. 








Fia. 22. Leap Por 
are inverted over them the open ends reach down the 
required distance into the lead. 
The nosing die is shown in Fig. 24, at A, and at B is 
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24. Nostna Dies 


F ia. 


the bolster to locate the base of the shell in line with the 
die. Formerly, for every 120 shells nosed, there was a wast- 
age of 100 Ib. of lead due to evaporation. ‘The present 
chemist suggested covering the surface with broken char- 
coal, and now the wastage is about 20 |b. for 500 shells, 
and the bulk of this is what sticks to the work. In all 
lead-pot heating, the protection of the surface with char- 
coal is advisable, as unprotected lead hardens and depre- 
clates rapidly. 

If the thin part of the shell, that is, above the line AB 
in Fig. 25, shows a scleroscope hardness according to spe- 


cification, the test piece will invariably pull apart in the 
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thick part below the line AB of the test piece. This, of 
course, is because the heat treatment affects the thin sec- 
tion more readily, and because in this as in all other work 
the thickness of the work, as well as the hardness, influ- 
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Fig. 23. Leap Por anp Furnace 
ences the rebound of the indicating member of the sclero- 
scope, 

The scleroscope is mounted on a base and perpendicular 
to the center of a V for the reception of the shell. At 
the back of the V is a stop to locate the shell, so that the 
testing point is always a given distance from the base of 
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This testing point is slightly below the line 
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A Simple and Effective Routing 
System 


SPECIAL CORRESPONDENCE 





SY NOPSIS—A desc ription ot the factory syste m 
in operation at the plant of C. B. Cottrell & Sons 
Co. for planning, routing, and keeping detailed in- 
formation of all parts under construction. Quick 
communication hy means of carrier tubes and auto- 


matic telephones help lo expedite shop activities. 





The characteristic feature of the system in operation 


at the plant of the C. B. Cottrell Co., Westerly, R. L., 
is an information bureau situated centrally within the 


shop and in direct communication by automatic tele 
phones and Lamson vacuum carrier tubes with the offic 


and all shop sections. One clerk, an assistant and three 


euutienns 











No. 3, gear-cutting section No. 2, lathe section No, & 
etc. Each section is under the supervision of a forema) 
and is connected with the information bureau both by 
telephone and by carrier tubes, 


THe Vacuum-Tupe System 


The Lamson vacuum tubes are identical with those used 
in department stores. In Fig. 1 is shown the central! 


station situated within the information bureau. A send 
ing and receiving station is shown in Fig. 2. Between 
each station and central there are two tubes—one for 
receiving messages, another for sending them. In othe: 
words, each section may send or receive a messave directly 


to or from the central. By means of these tubes the mes- 


= 








Fic. 1. Tue INvoRMATION BUREAU OR CENTRAL STATION 


apprentices comprise the force employed in this bu 
reau. By means of a series of visible racks containing 
duplicates of all orders and a few book records, this de 
partment is able to locate any machine or part of machin 
under construction and to tell what man or tool is 
working on any piece and how near completion it is. By 
analysis of the records within this bureau, it is possible 
to supervise the order in which the work on each section 
shall be done. 

Under this plan the plant is governed by one depart 
ment, known as the “order department.” The machine 
shop is subdivided into sections, named in accordance 


with the work carried on therein, such as planing section 


senger bov is eliminated, and as the carriers travel about 
GO ft. per second, very little time is lost in transmitting 
orders and messaves, 

The order department is under the supervision of a 
man familiar with shop routine and drafting-room pro 
cedure. He is assisted by one clerk. As soon as the draw 
ings fora machine are completed, blueprints, accompanied 
by a complete drafting-room list of parts, are sent to the 
order department. This department then makes out a 
triplicate check for each piece to be made. The type 
of triplicate check used is shown in Fig. 3. Each check con 
sists of three parts a large envelope A, a small envelope 
Banda plain slip C. In addition to the three parts of the 
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heck, a number of labor service cards D are made of the 
proper size to fit exar tly into the small envelope. 

The advantage of this type of check is that the dif 
ferent parts all fit within each other and are thus kept to 
Printing on all checks and time cards is identical 
machine. 


gether. 


and is done by an Elliott-Fisher addressing 
The number 1234, 
order number to which all time, 
67G is the shop symbol of the machine, and the number 


Below 


in the upper left-hand corner, is the 
material, ete., is charged: 
136 represents the piece number of the part. 
follows the name of the piece and the quantity wanted. 
The routing and time allowed each section foreman to do 
his part of the work are written on both the large envelope 
and the slip C. 

After the order department has made a check, as de- 
scribed, for each piece, a blueprint of the part Is placed 
within the small envelope. The component parts of the 
check, consisting of the small envelope containing the 
hlueprint, the slip C and the labor service cards J, are 





STATION 


Fig. 2. Department Carrier-Tvuet 


now placed within the large envelope. A shop list—made 
in loose-leaf book form—of all parts for which checks have 


been issued is sent with the checks to the information 


bureau. 


The INvorMATION BurKat 


The information bureau is an inclosed room, about 20 
it. square, situated centrally within the shop. In Fig. 4 
is shown the arrangement of the desks on which all book 
records are kept > In Fig. 5, the arrangement of the visible 
racks. The back leaf 
of each pivots on its center, which fact allows all four 
Each stall represents a shop 


These are in the form of stalls. 


sides to be used for che ks. 


section and contains all the checks, minus the slip ¢, 
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4, of the parts under construction in that section 
placed in each stall; these bear the name of 


Fig. 
Tabs are 
every man working in that section, together with the ma- 
chine or machines being used. Beneath each tab are placed 
all checks—except the small slip—corresponding to the 
parts which are to be made on that machine. 

Located on each individual section is a rack arrange:| 


and tabbed exactly the same as the corresponding stall 

















Pig. 5. Orper Stirs anp ConTALINING ENVELOPES 


within the information bureau. The slips are placed in 
these racks. In other words, each foreman has a rack 
the exact duplicate of the one in the information bureau. 
Ile can thus see at a glance what work he has before him, 
and by looking at the routing on the slips can see how 


much time is allowed him to complete his part of th- 
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Fig. 4. ANoTHER VIEW OF THE INFORMATION 
DEPARTMENT 
work. In addition, as the corresponding labor service 


cards are at the information bureau, he cannot commence 


work on any piece until he has received them, 


ORDERING AND Routina Work 


Having described the necessary equipment, the course 
of procedure in our system is comparatively simple. A 


machine is ordered. The drafting reom makes the neces- 

















1 in 
rack 
eau. 


him, 
how 
th 





rvice 


lence 


yurse 
A 


ecCes- 














AMERICAN 


June 3, 1915 
sary drawings. Blueprints are made and sent to the or 
der department, which makes out the triplicate checks and 
lists of parts previously described and sends them to the 
information bureau. The information bureau places the 
list of parts on the desk convenient for use. The small 
slips C are taken out of the envelopes and sent through 
the tubes to the foundry or the blacksmith shop, as the 
case may be. The other two envelopes and the time cards 
are meanwhile kept one within the other and placed in the 
foundry or blacksmith shop stall. 

To illustrate the application of this system, let us fol- 
low the course of six gears, which are parts of the ma- 
chine ordered. 

The foundry, after casting the gears, sends the slip to 
the information bureau. A boy then matches up the 
slip with its envelopes and sends the six castings, together 
with the complete checks, to section No. 8, this being the 
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gears. They are lying near John Smith’s machine ready 
to be worked on. In order to start work, the foreman 
sends his slip through the tubes to the information bu 
reau. This signifies that John Smith needs more work 
and that the foreman would like him to start on the gears 
designated by the check. The small enve lop , COrTe spond 
ing to the slip, is sent back to section No. 8. This con 
tains a blueprint of the gears and a labor-service card 
made out to John Smith. The large envelope remains it 
the stall in the information bureau, showing that John 
Smith, No. 156, machine No. 504, is working on the six 
gears, No. 136. 

On the other hand, if the information bureau knows, 
either from analysis of its records or from office communi 
cation, that other parts should be worked on in preferenc 
tv those selected by the foreman, a message stating what 


is desired is sent to the foreman. He then sends up 





Fig. 5. ARRANGEMENT OF THE VISIBLE Racks 


section indicated on the routing to wnich the gears go first. 
The foreman assigns John Smith, No. 156, working o1 
machine No. 504, to turn these gears. He marks the 
large envelope, John Smith, No. 156, and sends it to 
the information bureau, together with the small envelope 
and the labor service cards which it contains. The slip he 
keeps, placing it in his own rack under the tab marked 
John Smith, No. 156, 

On receipt of the two envelopes, the information ou- 
reau notes on its list of parts that the six gears, No. 136, 
belonging to machine No. 676, are on section No. 8. 
John Smith’s name is then filled in on one of the tim 
cards, which is placed in the smal] envelope containmg 
the blueprint. This, in turn, is placed within the large 
envelope, and the complete check is put in section No. & 
stall under the tab bearing John Smith’s name and 
number. 

Up to the present time, no work has been done on th 


the proper slip, and the small el velope correspond ne 
sent back to him, as described above 
As soon as one section con pletes Its part of the work, 
the piece is transferred to the next section indicated on 
the routing, and the same course is pursued. 


The trar sferring ol parts Is done twice a day by the 


gular shop helpers: except in rush cases, when a sp 
ial transtier 1s made. All parts are transte rred on com 


pletion to the erectior floor. 
LocATING WorkK AT THE INFORMATION BUREAI 


Having followed through the course run by an indi 
vidual part, let us turn again to the information bureau 
In order to locate, ior ¢ xample, the six gears mentioned 
above, the clerk at the information bureau refers to liis 
hook records and finds that the parts wanted are at section 
No. 8. By stepping into the proper stall, he finds that 


John Smith is working on these gears, and by looking at 
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he routing, he sees that they are being turned, as section 
Vo. 8 is the lathe section. He also notices that there are 
two more sections through which these gears must go, 
and consequently, can estimate about how long it will 
be before they are completed. 

Each foreman has free access to the information 
reau and the erecting foreman is able to ascertain what 


bu- 


work is coming to him, and in case he is waiting for any 
parts being worked on in other sections, he is able to have 
them rushed. Consequently, being able to get any detailed 
parts under construction any- 
where in the plant, he is able to arrange the work on 
section to the best advantage both to himself and 
As the information bureau is able to furnish 
binding 


information concerning 
his 
to the firm. 
information regarding all sections, i 
link in the chain and keeps all parts of the plant working 
as one unit, which results in increased production and 


as a 


acts 


diminished costs. 

Thus, with very little overhead clerical expense, it is 
possible at all times ‘to give exact detailed information 
concerning everything that is going on within the shop. 


“oo. 


~ 


Requirements of Aeroplane and 
Automobile Motors 


KprrortaAL CorresroN DENCE 

Special uses of the same type of machine may involve 
such different practices as to make experience In one 
pranch of less value in another than might be imagined. 
This seems to be particularly true of internal-combustion 
motor practice. All motors operate on the same prin- 
ciple—all require compression, ignition and explosion 
but the details of successful operation differ widely. 

We are fairly familiar with the automobile motor, and 
those who have cranked or run new cars realize how stiff 
they are. The bearings are set up tightly, and the motor 
does not run at its maximum power until they wear 
enough to limber up. Then too, the automobile motor is 
rarely called upon for its maximum power, except in hill- 
climbing and at extreme speeds. 

Contrasting this with the aéroplane motor, we find al- 
most opposite conditions. The motor bearings cannot be 
set up as tightly as on a new automobile motor, for the 
aviator must have maximum power available at all times, 
even if he does not use it. So, while his motor speed is 
not as high as the maximum speed of some automobile 
motors, his average is much higher, and it takes many 
hours in regular driving on the road to equal the effect on 
a motor of a single hour’s flight. 

Taking into consideration that bearings cannot be fitted 
so tightly when new or after overhauling and that the 
motor runs at maximum speed and power most of the 
time, it is not surprising to learn that the ruining life 
of the aéroplane motor is only from 20 to 50 hr. Although 
it is quite probable that they could be used a longer time 
in cases of ‘emergency, this time limit has been found ad- 
visable in general practice and is the usual procedure at 
the army aviation camps at North Island, San Diego 


Af 


ter this length of service, connecting-rod and journal bear- 


and other places, as well as with individual aviators. 


ings are usvally found to be worn perceptibly and to re- 
quire taking up to prevent pounding and to insure perfect 
running. This wear is only a few thousandths of an inch 
in most cases. Larger bearings would probably lengthen 


the life of the motor between overhaulings. 
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The same practice is prevalent with motors of racing 
automobiles. ‘These are usually overhauled after each big 
race, although the actual hours of running, even including 
practice spins, are probably less than the 20 or.25 hr. of 
the aéroplane motor. Considering the: speed of both 
acroplane and automobile to be the same, say 60 mi. per 
hr., we have 1200 mi. in a 20-hr. period. Automobile 
races are seldom over 300 mi. in length, with a few at 
100, as the Grand Prix in San Francisco in March. Even 
counting practice spins, it is doubtful if the drivers more 
than double the racing distance in total running between 
overhaulings. Thus, the aéroplane motor, in spite of its 
extreme lightness, does not make a bad showing. 


Tue Army AVIATORS 


When the inner history of the army aéroplane in this 
war Is written, if it ever is, the experiences in keeping 
order will be both interesting and instructive. For the 
stake is far greater than merely a successful flight of a 
single aviator; on the reliability of the motor depends the 
securing of information concerning the enemy or the pre- 
venting of the enemy’s aviator from doing likewise. The 
overhauling of motors is, therefore, one of the most im- 
portant items in the whole service. 

It seems a far cry from aéroplane and racing motors 
to the motor truck, yet they have some points of similarity, 
particularly in countries where sandy and otherwise diffi- 
cult roads are encountered, Even in city service the truck 
motor has a much more constant load than that of th 
pleasure car and is running nearer to its maximum ¢a- 
This means that a different motor 
may It is the belief in 
such a need that is inducing comparatively small con- 
cerns in the West to go into motor building, even though 


their equipment is not as economical as that of the larger 


pacity at all times. 
he needed to secure best results. 


motor builders. 

The pleasure-car motor is rarely run at its maximum 
power, but usually loafs along at not much over one-half 
its capacity, keeping the rest in reserve for spurts and 
The motor truck, on the other‘hand,:is often at 
rm™M.:.. 

This con- 


hills, 
practically maximum power for long periods. 
stant and almost steady pulling puts a severe strain on a 
motor that makes the ordinary pleasure-car motor hardly 
sturdy enough for the work demanded, especially in thin- 
ly populated countries where repair shops are few and far 
between. Breakdowns in such a country are a very seri 
matter. 

With this in mind, one builder in California has de- 
signed and built a motor for trucks which has nearly 100 
per cent. larger bearings and other vital parts than the 
average. Furthermore, he has simplified the question 
of bolts and nuts until he uses but two sizes on the en- 
The importance of this has been by several 


ous 


tire motor. 
calls to go many miles to get a driver out of a scrape, 
when a simple bolt was all that was needed. 


MAKING Bouts WuIlLe You Warr 


To avoid difficulties of this kind with his motors he 
proposes to furnish with each truck a rod of steel of each 
size used for bolts, a vise that will fasten to the run- 
ning board, a hacksaw and a set of dies to thread the 
rods after they have been cut off. With this outfit he 
figures that any driver can get out of almost any break- 
down that results from bolts letting go in unexpected 
places and at inopportune times. 
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How to Organize a Night 
F orce* 


By Harotp C. Wuiret 


When extraordinary volume of product is desired, three 
principal and closely related limiting factors immediately 
present themselves for the consideration of the factory 
executive—time, labor and facilities. 

The first has a positively fixed daily limit of 24 hr. and 
can be and is utilized to this limit in some instances. 

The second, labor, is limited by market conditions, and 
by the ability of the user to supply material and facilities 
to keep it profitably employed, thus presenting a problem, 
in the’ handling of which more or less flexibility of action 
can be taken. 

The third, facilities, is limited only by the ability to 
provide them and to use them, and here again considerable 
flexibility of action can be taken advantage of to success- 
fully meet new and unusual demands for product. 

The degree in which each of these three items is a lim- 
iting factor in securing additional production and their 
relative importance to each other as restricting influences 
are subject to determination by analysis, and just in pro- 
portion as we are successful in carrying out such an analy- 
sis, and in balancing time, labor and facilities to produce 
a synchronized and harmonious result, can we expect to 
profit by the employment of more than usual of any one 
or all of them. 

There is no profit to be gained in working additional 
hours per day if we greatly lower or cripple the efficiency 
of the workers by so doing; and likewise there is no ad- 
vantage in employing workers and facilities out of balance 
with each other. 

Methods successfully pursued to show which of these 
things to hit hardest to secure increased production, and 
do it in a way that keeps all three balanced and in har- 
mony, will be brought out to some extent in what fol- 
lows ; but it will, of course, be understood that the solution 
of the problem varies as the labor market, factory condi- 
tions, types of work and of workers, and the available sup- 
ply of facilities vary, and that the solution which will 
apply in one case will not necessarily apply in its entirety 
in another. 

During the past nine months the labor supply has been 
generally plentiful, so that the simplest and probably the 
best thing to put the most stress upon, has been the em- 
ployment of more hours per day and additional men work- 
ing nights, keeping the facilities employed about the same 
as before. 

If the present demand continues long, this condition 
will change; good men will be able to obtain nearly as 
good day jobs as their present night jobs, and as a conse- 
quence, the simplification of methods and the amplifi- 
cation of facilities will become the most important items 
for consideration. 

With the cause and the results of the present heavy de- 
mand in mind, considering among other results the im- 
mense field which has been opened up and educated to the 
use of American tools and appliances, the demand will be 
a permanent one and the amplification of American manu- 
facturing facilities will necessarily follow. 


National Machine Tool Builders’ Con- 
J.. May 20, 1915 


Pierce-Arrow 


*Presented before 
vention, Atlantic City, N. . 

*Superintendent of assembling, 
Co. 


Motor Car 
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This need will take time to develop and time to supply, 
and in the meantime night forces must be employed. 

To secure the best results from the employment of a 
night force, the conditions surrounding it should receive 
primary attention, as the handicap of working, sleeping 
and eating at unusual hours is enough without having to 
face any other. 

Power, Heat AND LicutT 

Power, light and heat supply, distribution and segre- 
gation should be studied, and in many instances can profit- 
ably be modified to meet, and not to exceed, the needs of 
the night force. 

In some plants where power is steam-generated and 
electrically distributed, it is comparatively easy to make 
modifications, and it is sometimes found profitable to pur- 
chase electrical power for night running, rather than to 
run the steam plant full capacity night and day. 

It pays to part line shafts, used for several departments, 
when only a few of the departments are operating nights, 
putting in small motors instead of one large one. The 
running of a long line shaft to take care of a few machines 
is frequently seen and is surely an unnecessary waste. 

Lighting, in particular, should be ample, as poor work 
and small quantity is sure to follow where insufficient 
light is provided, and in addition to this, sufficient heat 
and ventilation should be supplied to keep operators com- 
fortable. 

Cleanliness of surroundings should receive especial at- 
tention. It must be kept in mind that where machines 
are running double the usual number of hours, there is 
double the amount of chips and dirt produced and to be 
cared for, and as dirt is only secondary to lack of light 
as a limiting influence on the quality and quantity of 
work produced, this is an important point. 

Additions should be made to the stock-handling and 
accounting crew, together with the provision of additional 
stock-handling facilities, such as stock racks and_ bins, 
transveyor skids, trays, etc., in order that machined ma- 
terial will not be delayed in transit from machines to as- 
semblers. The longer such material is in transit between 
these naturally separated departments, the greater chance 
there is for damage in handling, and incidental increased 
labor in assembling adding an unnecessary expense as 
well as delay. 


WHat To MAKE at Nicur 

Selected subjects should be provided for night work, 
confining such work to those parts which cannot be pro- 
duced days. 

If detail records of the time involved in each operation 
of each part are available, and also records of idle ma- 
chine time during periods of usual production, the selec- 
tion of the proper points whereon to apply pressure is com- 
paratively simple. With no such records at hand, esti- 
mates of the machine time involved must be made as close- 
ly as possible and night work started upon that basis; 
the revision of practice proceeding as the work is carried 
on and one item or a group of items shows a gain on 
others. 

A valuable aid in picking out the right subjects for 
pressure is a graphic chart showing the number of jobs 
on hand to start in each department or on the same type 
of machines, the vertical lines of the charts being used 
to indicate quantity and the horizontal ones, time. Such 
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charts, together with a daily statement of the total num- 
yer of jobs held in each department beyond a certain num- 
ber of hours, provide the factory executive with a very 
ciear idea of the relative standing of each department, 
both as regards to load and progress, and effectively point 
out where pressure is required. 

The posting of these charts where they can be seen and 
compared by department heads is an incentive to healthy 
competition between them, as no one likes to bring up at 
the end of the procession. 

Another aid and easy method of securing prompt and 
balanced action after work has been properly scheduled 
is to post at the clerk’s desk in each department, on a 
suitable rack, envelopes containing factory orders and 
requisitions for material for all work starting in that 
particular department; across the envelope in 3-in. fig- 
ures is stamped the “starting date” and envelopes are 
hung on the rack according to these dates. The work 
not starting on schedule is thus prominently and con- 
tinuously called to the attention of all who are interested. 

To avoid the necessity of answering questions as to rea- 
sous for delay, colored signals indicating lack of material, 
lack of machines, lack of tools or lack of men may be 
hung with the envelope by the foreman or clerk. 

To aid in giving the proper precedence to work after it 
leaves the starting department, visual indication of the 
relative importance of action may be given at all stages of 
progress by means of variously colored instruction cards 
which accompany the work, each color representing a par- 
ticular lot or balance. Detail precedence can be given to 
parts of the same balance, and bearing the same color card 
as other parts, if the scheduling has been perfected to a 
sufficient degree. 

ven with the employment of 
and fixture equipment is a very live subject when extra 
Ample and immediate supplies 


a night crew, jig, tool 


production is wanted, 
of this very necessary equipment should be provided, and 
the design and production of such appliances can be fol- 
lowed up in the same manner as applies to machined parts. 

Patterns should receive the same attention, or even more 
at times of pressure, as tools, and metal patterns or metal- 
faced wood patterns and core boxes are frequently neces- 
sary and economical additions to equipment, where wood 
patterns served well enough before. 


DETERIORATION OF MACHINE EQuiIPMENT 


One of the dangers incidental to night work to be 
guarded against, and a point, by the way, which will have 
a direct influence on new business after the present ex- 
port rush diminishes, is the more rapid deterioration of 
machine-tool equipment. It must be borne in mind that 
machines and tools are doing double duty and that wear 
and consequent misalignment and misadjustment are tak- 
ing place at least twice as rapidly as usual; furthermore, 
at least some of the operators are temporary employees 
and more or less careless. Therefore, miller tables, drill 
tables, bearings, etc., should be gone over frequently and 
checked and trued up if necssary, so that accurate work 


is always possible. This precaution will remove at least 


one of the causes for trouble and poor workmanship cus- 
tomarily laid at the door of the night force. 

The selection of executives and of the crew for night 
work has vital importance in relation to the profits de- 
rived from such work. Cases have been observed where 
the organization, discipline and records of a considerable 
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night force were so lax that a few machines added to the 
equipment and the employment of a small portion of the 
best of the night men on the day shift entirely did away 
with the necessity of running a night force and resulted 
in a marked saving; so it is essential that, if a night 
force is to be employed at all, the selection of the men 
composing it be most carefully made. Here, again, good 
records of past performance and an intimate knowledge 
of the men composing the day force are of valuable assist- 
ance. 

Good results have been attained by 
the principal night executive of one of the best men of 
If a steady, young, 


the selection for 


the secondary line of day excutives. 
ambitious man with a good record behind him and good 
possibilities before him can be secured, so much the better. 

For the leading night operators and for night foremen, 
it is well to select some of the steadier and more reliable 
day men, preferably, those with homes to pay for, and 
who consequently are willing to make some sacrifices to 
obtain the extra compensation usually offered for night 
work. 

Fifteen per cent. more per piece or per hour, working 
60 hr. per week of five nights, has, in the main, been found 
satisfactory. During extremely hot weather it may be 
found desirable to shorten the hours somewhat, stopping 
work at midnight Fridays, 

Smoking allowed during the night run or preferably 
during a portion of the night, say, from ten to eleven and 
from one to three o'clock, serves to bridge over the most 
trying hours. 

Another feature that helps toward keeping night work- 
ers satisfied is the serving of hot coffee or a hot lunch at 
cost at midnight; this affords a good reason for keeping 
the men in the plant throughout the night trick and keeps 
them away from neighboring saloons, removing a chance 
of losing some for half the night. 

The inspection crew should be composed of the same 
type of men as the leaders of the night force, and final 
inspection is better left to the (lay Inspec tion force. 

Machines should be set up ready to run by the day 
workers, thus avoiding in a measure errors apt to creep 
in at this stage, and, where practical, long run provided, 
When necessary to night, 
drawings, tools and any instructions practice has proved 


set up to start operations at 
desirable should be boxed and made ready for the night 


enh. 


Best To AsseEMBLE BY Day 

For assembling operations it is questionable if might 
forces can profitably be employed, especially where the 
work is of a very relined and complicated nature, as the 
opportunities offered for the covering up of poor work- 
manship, which may not be discovered until the product 
has been in service for some time, are too numerous, 
Furthermore, it is usually found that with additional 
quantity of product, assembling operations can be subdi- 
vided and specialized to a degree that enables much more 
rapid progress on that portion of the work than is usual, 
with a consequently marked decrease in cost. While it 
is usually necessary to employ additional jigs, fixtures and 
small tools to accomplish this end, the increased invest- 
ment is comparatively small and such equipment pays for 
itself in a short time. 

It is also found profitable to specialize the care and up- 


keep of such appliances at times of pressure to a greater 
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degree than is ordinarily the case. Where one man usually 
cares for the grinding of drills, reamers and small tools 
used by a group of assemblers, two or more may be neces- 
sary. 

In this connection, an example of such work as carried 
on at the Ford factory may be of interest. In the driving 
of six or eight screws in the rear axle, three men are em- 
ployed ; the first picks up and starts the screws, the second 
drives them home with a socket wrench mounted in an air 
motor hung on a long spring, and the third goes over them 
with an open-end wrench, this last operation serving as an 
inspection, The work is continuous, passing from one man 
to the other, and the operators have their tools always in 
hand and do not leave their tracks. Economy of labor 
and brain effort is reduced to a minimum and apparently 
more than offsets the high rate paid, as compared to cus- 
tomary practice. 

While the 
repetition work prevailing in this instance, the principle 


not many manufacturers have volume of 


employed can profitably be used in some degree wherever 
increased produc tion takes place. 

Some of the incidental profits to be gained from the 
employment of a night force are the permanent simplifi- 
cation and improvement of design, appliances and methods 
which are sure to accompany and follow pressure work, 
as good suggestions are bound to come out at such times, 
and everyone Is more open to receive and act upon them 
than usual. Executive talent previously more or less over- 
shadowed is developed and proved, Space and labor re- 
quirements for a specified production receive a direct 
and strong illumination old restricting 


ideas as to possibilities are everlastingly smashed, thus 


and hide-bound 
permanently establishing and fixing a higher degree of 
efficiency. 

These gains are a permanent source of revenue. 


~ 


Formula for Pitch-Line Thick- 
messes of Bevel-Gear Teeth 


By Gro. W. Fevron*® 


The following formula has been worked out to give the 
pitch-line thicknesses of the teeth of a bevel gear and its 
pinion corresponding with equal thickness at the point 
where the pinion tooth is weakest; that is, approximately 
at the standard working depth. If the material in the 
gear and pinion is the same, equal thickness at this point 
means equal tooth strength. 

The formula is developed from the well-known and gen- 
erally accepted Lewis’ formula for the strength of spur- 
The Lewis’ formula considers a gear tooth 
It is 


gear teeth. 
as a cantilever beam loaded at the free end. 
W Brrr 


where 


W = Safe working load in pounds: 
S = Safe fiber stress in pounds per square inch; 
P = Circular pitch in inches ; 


f = Length of face in inches; 
¥ =A factor which embodies the thickness of the 
tooth at the root. (Mr. Lewis prepared a 
table of values of Y for the common tooth 
forms and various numbers of teeth.) 
or the purpose of developing the desired formula, sev- 
eral other quantities are necessary. 


*Chief draftsman, New Process Gear Corporation 
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Let 
] = Moment of inertia of a rectangle, having its 
length and width the same as the length of 
face and root thickness of the tooth; 

D = Thickness of tooth at the working depth in 

inches ; 
L, = Working depth in inches ; 
A = Dedendum of gear in inches; 

Y, = Value of factor Y selected for number of teeth 
in bevel gear multiplied by secant of its pitch 
angle ; 

Ts Value of factor Y 
in bevel pinion multiplied by secant of its 


selected for number of teeth 


pitch angle ; 
B = Pitch-line thickness of gear tooth ; 
C = Pitch-line thickness of pinion tooth. 
Turning to the diagram, 














WL = Bending moment on the root section having 
the width D, and 
ks M f 
(a5): Moment of resistance. 
then 
IN IS 
Wh = or W = 
4D Lp 
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Prren-LINE THICKNESS or BEVEL-GEAR 


FORMULA FOR 
TEETH 
From the Lewis’ formula 
SPfFY 
therefore 
ne IS 
SPV = Ly) 
L 
and 
ro 
PY = él 


Whence ) = V6P LY for any spur gear taken singly. 
For a bevel gear, considering strength equality, this 

becomes 

Dea epy—it is 


» 


~ 


B= D —A (2 tan of the pressure angle) 
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Device for Measuring Revolving 
Work 


The illustration shows a device for measuring revolv- 
ing work. The piece A is-attached by two screws to a dial 
indicator B. The hole C allows the spindle of the gage to 
project through this piece, which is also screwed into a 











Device ror Measurinc Revotvine WorK 


hardened and ground V-shaped piece D), which likewise 
has a hole to permit the passage of the spindle. 

In use, the device is set to a standard plug gage, and 
the reading noted. The revolving work is then brought 
to the same reading. 

JAMES McIntyre. 
Hartford, Conn. 


x 
Tool Setter for the Boring Mill 


The small tool shown in Fig. 1 is to the boring mill 
what the graduated dial and stops are to a grinder, lathe, 
shaper or miller. To obtain predetermined diameters on 
a boring mill presents quite a different problem than on 
any of the above named machines, owing to the absence 
of devices for setting the tool. 

Here we have a massive machine provided with power- 





J 











Fie. 1. Toor Serrer ror THE Bortna MILL 
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Letters from Practical Men 





ful drives and with all the necessary speed and feed 
changes to rotate the cutting edge (the single-pointed 
cutter being under consideration), the quick and accurate 
setting of which largely determines the output of the 
machine both as to quality and quantity. 

It takes much practice to set a tool accurately by tap- 
ping on the end, and necessarily it is but a cut-and-try 














: — 
! by ' 
! ‘A ’ 
p-ft-----4___-J 
: Hole to 
< A “11 be bored he An = 
ss | 
FiG.2 


40 Graduations 
per inch 


? 


en 
; 


ryeserves 








— 


0/88"_.: 


D> 

Sa 
i 
‘oy 


aS 
“4 


TATIT ENT THRONE TTT TE TTENE a* a 
(ddd (acid btedet dec (ett — 





” 
9 


eat 


> -:25 Graduations 





FIG:3 


Spindle 


Fics. 2 and 3. Deraits or Toon Serrer anp Work 


method. If the tool has been forced out a trifle too far 
and a cut taken, say, 4 in. deep, to admit of calipering, 
the work will show a small shoulder, which looks quite 
bad. 

The body of the small tool shown is of rather light con- 
struction, which enables the operator to set the cutter 
accurately, as the slightest touch can readily be felt. It 
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has also been demonstrated that, after the first hole is 
bored to the proper size, the setting can be taken and du- 
plicated for the remaining holes, securing a nice plug-gage 
fit without the use of calipers or micrometers. 

The tool is of particular advantage in boring castings 
of the shape shown in Fig. 2, in which the distance A 
makes the use of ordinary calipers too inconvenient, and 
also in small holes in which the space around the boring 
bar is not sufficient to admit the ends of the caliper legs. 

Referring to the detail drawing, Fig. 3, it will be seen 
that the construction resembles the ordinary micrometer, 
the spindle having 40 threads and the thimble 25 gradu- 
ations. An extension is provided which can be unscrewed 
in case the cutter extends some distance out of the bar. 


Waynesboro, Penn. ULRicH STEINER. 


os 
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American Machinist Used as 
a Printing Frame 


When endeavoring to make some blueprints from small 
sketches, we found that none of our photo-printing frames 
were large enough. We therefore made the device shown 
in the illustration. 

Two AMERICAN MACHINISTS were put together so as 
to give two slightly bent surfaces. The tracing was then 
drawn over one of these surfaces by the use of rubber 
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AMERICAN Macuinist Usep as A Printing FRAME 


Rubber Band 


bands attached to the tracing with four or six paper hold- 
ers. To fasten the holders to the tracing, two opposite 
edges of the latter were first bent over about 14 In., and 
then the end of each holder was bent in the same manner 
to rest in the groove of the tracing. A paper clamp 
held the joint tight. The printing paper was put between 
the tracing and one of the bent surfaces of the AMERICAN 
Macuinist. The rubber bands held the whole attach 
ment in place, thus giving clear blueprints. 


Providence. R. ! B. E. Wurzpure. 
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Cotter Key for Railway Service 


The cotter keys used in railway service are often 
punched out as shown in Fig. 1. The two halves are 
placed together and a rivet is put through their heads. 
This means at least three different operations. 

At the Shoreham shops of the “Soo Line,” they take 
old boiler tubes, flatten them out and punch all the cotter 
keys from about 244 up to 4% in. length out of them. 


— == 
(— a) 
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F/G. THE OLD METHOD 
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FIG.2 THE NEW METHOD 








Correr Key ror RaArLway SERVICE 


Such a cotter is shown in Fig. 2. No riveting is required, 
and as old flues are to be had in abundance in any rail- 
road shop, the material costs practically nothing. Most 
tubes or flues can be flattened cold under the steam ham- 
mer, although some of them do crack at the fold. Heat- 
ing and running them through a small roller is a better 
method. 
Wa. SEELERT. 
Minneapolis, Minn. 


® 


Curving a Channel Iron 
Having two channel irons 4x14 in. to bend to a 30- 
in. circle, inside diameter, I took an old pump plate A, 
Fig. 1, and a pulley B, 30-in, diameter and 4-in. straight 
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Curvine A CHANNEL [RON 


face. The two hook bolts C, extending over two arms 
and through the plate, drew the pulley down onto the 
plate. 

The bore of the pulley was 2% in., so I bushed it and 
drove a 34-in. bolt tightly into the plate. Another hole | 
in. in diameter was drilled at D, two inches from face 


of pulley. This held a pin for the channel iron to rest 
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against. A piece of flat iron 56x3x1 in. formed the 
handle, the bending roll being turned to fit inside the 
channel. The dimensions are given in the illustration, 
and the operations are easily understood. 

P. R. 


Dickson, 
West Toronto, Canada. 


Milling a Fly-Cutter 


The illustration shows a method of making a fly-cutter, 
and also of holding it firmly in the holder. The steel 
from which the cutter is made is drill rod, about 114 in. 
This is placed in the holder, and the nut A is 


long. 


t(Hhe% \\ 
Cf (233) ;) 
I) 

















MAKING A FLy-CUTTER 
tightened on the arbor. It is then put in the lathe and 
turned to the shape desired. The centers are thrown off 
3; in., which gives the formed cutter the correct clear- 
ance. 
D. OSTRANDER. 
St. Louis, Mo. 


A Novel Pulley and Bearing 


It is sometimes desirable to design a bearing that is 
rigid and has no loose pieces to be machined and bolted 
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FIG.2 THE BEARING 
A Novet Puuiey anp BEartna 


strength possible must be put into the bearing and its 
support, the method illustrated in Figs. 1 and 2 gives a 
split pulley which is easily assembled. 

The pulley is shown in Fig. 1. The halves are made 
exactly alike, each half-rim A having a whole web B with 
six 34-in. coupling-bolt holes drilled in it. Each half of 
the pulley is finished all over. The bearing, Fig. 2, is 
made with the inner ends of the hubs finished, giving 
just enough space between them to receive the hub of the 
pulley. The webs B, Fig. 1, are located with one side 
in the center of the pulley. To assemble the two parts 
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between the bearings, the shaft is slipped through one 
bearing and the web B of one of the half-pulleys is pushed 
in far enough to permit the shaft to enter the bore. The 
half-pulley is then turned halfway around and the second 
half-pulley slipped into place. The shaft can then be 
pushed through until it is in the correct position. 

The bearings are made with removable caps, which 
makes it possible to drive the key, securing the pulley 
to the shaft by Coupling bolts are 
used to hold the halves of the pulley together. 

GEORGE G. 


removing one ¢ ay). 


LITTLE. 
Maplewood, Mo. 


= 
A Drill Jig for Hinges 
was designed to drill the malleable-iron cast- 
Fig. 2, was 
It consists 
which are cast on it 


This jig 
ings for the hinges shown in Fig. 1. The jig, 
made to take care of both parts of the hinge. 
of a base-plate with the two lugs A, 
The blocks B are fastened to the front sides of the lugs. 
The members (' are pivoted at D, being operated by the 





F/G/ THE HINGES 

















Section X-X 


FIG.2 


THE JIG 
A Dritt Jie ror Hirnars 


bushings. The cross 


clamp F£. The holders F the o 
member G supports the studs on which the holders are 
pivoted. The holes in F and // are a little larger than 
the slight lateral movement to make 
up for any variations in the hinge castings. 


The block which is screwed on top of the lugs A over- 


carry 


studs to allow 


laps the bushing holder and prevents it being lifted up and 
out of alignment when the drill bushing is screwed down. 
The drill bushing A is used when drilling the male side 
of the hinge and has an extension on the lower end to 
bring the bushing « loser to the work. 
S. WiILuiaMs., 
Minneapolis, Minn. 


. 
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Using Incorrect Measuring 
Instruments 


A short time ago a foreigner who had not been long 
in this country was hired as a lathe hand. He brought 
with him some tools he had purchased at a local second- 
hand store the previous afternoon. 

His first job was turning, boring and facing a set 
of wheels to replace the worn ones in the large travel- 
made 


ing crane in the main aisle. The master mechani 
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all measurements of the wheels then on thie crane, and 
as a precaution had the electrician verify the dimen- 
sions. The new machinist was warned particularly to 
machine exactly to dimensions as clearances were very 
small and it was imperative to make the change on the 
following Sunday. 

the repair gang got an early start 
and dismantled the trucks sufficiently to remove the old 
wheels, but when the new ones were tried, not one of them 
would fit; all were too large for the space available and 
the hub bores were all too large for the axles. There 
was nothing to be done except put the old wheels back 
in place for another week and machine a new set of 


Sunday morning 


proper size, 

Monday morning when the shop foreman went to the 
new machinist to advise him of the bungling job he had 
done and very likely to fire him, the machinist was 
emphatic in his declaration that he had machined the 
wheels exactly to measurements given him. Furthermore, 
he proved it with his steel rule and by going over all 
measurements while the foreman was present. The fore- 
man also sealed all the dimensions and agreed with him. 

The master mechanic was called and told how matters 
He felt sure he was correct, and proved it by 
After he came down 


stood. 
going over all measurements again. 
from the crane, it was discovered that the steel rule the 
machinist had purchased was a shrink rule, although it 
was not stamped as such. Events proved that this ma- 
chinist, who was nearly fired as a dub, was in reality a 
very accurate, capable and conscientious mechanic, 
G. E. Macon. 
Franklin, Penn, 


“ 


Boring Fixture for Twin 
Cylinders 


A strong and accurate fixture for boring heavy twin 
cylinders (indicated by dot-and-dash outlines) is shown 
in the illustration. 

As the cylinders are large and heavy, a chain hoist is 


used to handle them. ‘The fact that they are cast in pairs 
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also requires exact center to center of bores. After the first 
operation, which consists in planing one side of the flange 
at the crank-case end, the castings go to the single-bar 
horizontal boring mill, where the previously finished 
service is used as a locating point. 

The horizontal boring mill is a fast and reliable ma- 
chine for this work, as it has a heavy bar provided with 
rough- and finish-boring cutters and also a reaming heaal. 
As there is only one bar and only one accurate locating 
point, it is necessary to index the fixture from center to 
enter of the bores. This is accomplished by the substan- 
tial sub-base A, which is provided with ways for the cross- 
slide, the heavy screw B and the index plunger C. This 
plunger indexes into accurately located bushings in the 
fixture. 

The cylinders rest on the tempered stationary pins D 
at the finished flange, while the opposite ends rest on the 
adjustable screws #, which are provided with locknuts. 

The two adjustable screws F on each side of the cylin- 
ders are used to locate and clamp them in place. 

Kach end of the fixture is provided with the two 
hinged pointers G, which swing out of the way when 
not in use. These serve as accurate center indicators for 
setting up the work and also after checking the finished 
work before removing it from the fixture. Thus, the fix- 
ture provides accurate and easy means for handling the 
work and setting up the job without any unnecessary lay- 
The 
fixture also provides a strong stop at the end to pre- 
The top clamps are 


ing out and tiresome measuring to secure results. 


vent any end thrust from heavy cuts. 
arranged to be set quickly in place and to hold the work 
securely to the exact adjustment by tightening the set- 
screws I], 

The fixture, while necessarily heavy and strong, is one 
that stands a strong cut and gives a smooth finish and ac- 
curate results to the work. When the clamps have been 
removed, the finished cylinders are lifted out by a chain 
hoist. Another pair may then be set and clamped in 
place in a very short time. 


M. W. WIxson. 


La Porte, Ind. 
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The Utilization of Time-Study Data 


By Rope! 


‘T THurston KEN'1 





SYNOPSIS—An outline of methods with espe- 
cial reference to studies on machines. Analuses 
of times for putting a cutting tool into and re- 
moving tt from the tool post show the method of 
subdivision and elementary study. The combina- 


lion of the ele ments Ls ave nfora lathe job, show- 


duction costs and highly satisfied labor forces—is the 
method of analyzing all machine and work-handling oper 
ations into the most elementary details, separating each 
particular part of an operation into its smallest elements 
and tabulating these elements together with their respe 
tive times. The elements are then grouped into appro 


priate classes and filed in such a manner that any element 





ing how the totals are made u ‘f any particular class can readily be found when desired 
os : This being accomplished, it is a comparatively easy mat 
Phe object of time study 1: to determine the amount ter to fix a time for a job which has never b fore been 
of work which a man can most efficiently perform in a done in the shop, with the certainty that the time on set 
day. Time studies can be taken in two ways. Each job yj}! be accurate and fair alike to emplover and employee, 


that goes through the shop may have the watch held on 

. . - 1 : he - 

it and the overall time of the job, or of its most Import- . 

ant subdivisions, noted. In the course of years there will | ‘heii 

accumulate a great number of records of jobs, and the > 

times require dl and methods used for ea h. These records a : Weight. 200 Ib 
will prove invaluable in setting rates and fixing mini- videos 


mum times fer similar jebs as they recur from day 
day. They are, when properly indexed and filed, a 1 


’ to , " ¥ — =e _- I 
ong | ~ | 
3 SS a Se 


step in advance of the earlier method whereby rates were | 


fixed “off the bat.” as it were. by the foreman or 
setter. They will prevent contentions re- 
} 


garding wage payments and disputes that 
this or that rate is unfair. They present 
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indisputable testimony that the rate is fair, 1. Remove faceplate from lathe 0.49 
: : 2. Put chuck on lathe, using hoist 2 0S 
for they represent the time and rate of , pauep Speed: News 0.28 
. : and piece in chuck, gripping large diameter 2.5 
some former workman who accomplished 5. True piece in chuck 2 
. ’ 6. Put rough-turning tool in post 0 30 
the job. They also enable the manage 7. Change feed and speed in’ ini 
> , . : S Set cal rs { 
ment to foretel] with considerable accurat \ 9. Set poe oe cut 0 23 
. . . 10. Rough-t on small diamete 9.7 
how much any particular job is going ta = 4y Seems sneahiien anal mba a ae EA 0 15 
wst ag recards . be a , " n 12. Change to rough-facing tool 0 38 
cost as regards the labor expended on it Meath chest ant a a 
Such ; , , akine t) » studies 14. Rough-face flange 1 
uch a me thod of making time studies, jf {pus Siaatitartesamal ail maaan. ent deni weauh eas is aah 
however, is crude and expensive. It does 7 arent 1 Legon pe ; bs ai 3 25 
> . . 4 . ‘ Stop machine and run toolpost back 0 
not give information as to the most eff - 18 Change to finish-tu ning too 3s 
. : . " . i9 Set and sta t cut 0 43 
elent method ol performance . Further- 20. Finish-turn smal! diameter 27 
. . . 21 Stop machine and run toolpcst back 0 10 
more, it does not enable the ixing of an 22 Shccoee Gen Hahei Saahone coal : 0 38 
. 23 Set and start cut 0 47 
accurate rate on a new job, unless it is 34° Finish-face flanee 2 
: ° ° : 25 Move ec: age to end o ork ( 
quite similar to one which has been done 8 ee ee 4 nd of w > 4 
before. It is obvious that before a shop Ae eects heme —.: peice ve 3.2 
doing even a routine line of work can ac- 29. Change to rough-bo ing tool 0.38 
. fi é ‘ 30 Set and sta t cut 0 3 
cumulate an amount of time-study data 31. Rough-bore hole . + 
‘ : ‘ : i am 32. Run carriage back and change to finish tool 0.6 
which will be useful, a long period of time, 33 Ret and start cut 0 36 
34 ‘inish-bore 1 iM 
probably several years, must elapse, and 35. Run carriage back, stop machine and remove tool 0 23 
: . ’ = . 36. Turn piece end-for-end in chuck 313 
the expense of obtaining these data will 37 True piece in chuck. ; on 
, : . 38 Run carriage up 0.05 
be out of all proportion to the benefits 29 een we ah tool in post 0 30 
_ — » gl Ine ha aarliar 40. Set and start cut 0 23 
returned to the shop during the earlier 4) Rouch-ture ede of Gams 17 
portion, at least, of the period while the 3 a map ey Ae aoe ae Oy aes 
. iange oO inish- Ing too 3 
studies are being made. 44. Set and start cut 0.43 ys 
45. Finish-turn flange 17 
46. Stop machine and change to rough-facing tool 0 38 
THE Seconp Metuop 7. Gn and cart it 0% |. 
ough-face flange 4 
mm > 49 tun tor Ipost back and ston } 0 O05 
The second method of time study—the 50. Change to finish-facing tool 7-2 ‘ 
. P . ‘ 51 Set and start cut 0 47 
method that is being used in those shops 52. Finish-face flange 10 
; : ; 53. Stop machine, run carriage back and remove tool 0.13 
which have had the greatest experience in 54. Remove piece from chuck to floor 1 49 
: re a. 55 temove chuck I y 
this work and which are successfully ap- 56. Replace faceplat oan 
. ‘ ° 2 . 57 Clez achine 2 m« 
plying the principles of Taylor and con-  °*” preparation tam > 39 
eT Di cities, swasee cj ] are } . Handling wor! 11.21 
verting these principles into dollars in the ew tee sa 
ch; - larver ivide S Crease (O- Handling machine 5 85 
hape of larger dividends, decreased pro Sa _ 
7 Total time for job 62.74 


*Presented before semiannual meeting of 
National Machine Tool Builders’ Association 
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and its accuracy can be demonstrated to the workman 
at any time, if he sees fit to question it. The method of 
consistent machine analysis will enable the manufacturer 
to accumulate in a comparatively short time an amount of 
time-study data which will be applicable to a large portion 
of the work of his shop. Every addition to these data 
will widen the scope of his time-study and rate-setting de- 
partment in an increasing degree. 

This method of elementary analysis is logical, although 
at first sight it may not appear to be easy. The natural 
tendency is for a manufacturer to obtain first a study of 
the time required for the most important job or the job 
that recurs the oftenest in his establishment, and to then 
take up in their order the jobs of lesser importance. 
He feels that he is by this method making the biggest 
hole in shop inefficiency. He may, and probably will, get 
quicker results on that particular job, but he is far from 
making as big a hole as he would were he to adopt the 
other method. 

A good comparison that may be made here is that of 
recording and trans- 
The an- 


ancient and modern methods of 
mitting thoughts and ideas in written language. 
cient Egyptians and Babylonians, and even the modern 
Chinese, had no alphabet. Every idea they wished to ex- 
press had to be represented by some picture or symbol, 
have the Egyptian hieroglyphics and the 


To learn the written language of the 


whence we 
Chinese ideographs. 
Egyptian or Chinaman it is necessary for the student to 
memorize thousands upon thousands of symbols having 
no relation to each other. On the other hand, the Eng- 
lish language, which is probably the most virile of all 
languages past or present, can be resolved into 26 ele- 
ments—the 26 letters of the alphabet. The symbol of 
every one of the upward of 500,000 words of the English 
language is formed by the combination of these 26 let- 
ters. Another example of the relatively few fundamental 
items which go to make up a most complex whole may be 
All the known ma- 
terials, solid, liquid, and gaseous, can be resolved into 
These 80 elements combined 


drawn from the science of chemistry. 


about 80 chemical elements. 
with one another in varying proportions constitute every 
material thing in the known universe. 

As it is with language and chemistry, so it is with 
machine-shop work. The building of a machine tool is 
a rather complex proposition, requiring the machining 
and assembling of a great variety of different pieces 
Nevertheless, 
every one of these many parts can be resolved into a 
comparatively small number of machine operations. In 
general, machine work can be divided into the turning 


of varying shapes and degrees of finish. 


or grinding of cylindrical surfaces, the planing or mill- 
ing of flat surfaces, and the drilling or boring of holes. 
Every piece that enters into a machine tool is a combina- 
tion of these This gives us our first 
subdivision of our time-study element. If we know the 
time required to turn a given cylinder of a known di- 
ameter, to plane or face its and to drill a hole 
through it, we have a means of ascertaining with fair 
accuracy just how long it will take to produce the piece 
in the shop. It is necessary to add to the time required 
for performing these various machine operations the time 
necessary to put it in the lathe, planer or drilling ma- 
chine, and also to remove it. We, therefore, first subdi- 
vide our time studies by the machines on which they are 


Various surfaces. 


ends 


made, 
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Each machine should be studied in the greatest detail, 
in order that the various operations which can be per- 
formed upon it may be combined with one another to rep- 
resent the sequence which is to be followed in producing 
any given piece. This is not as large a job as it seems. 
Although almost any kind of work can be 
carried out in the ordinary engine lathe, the number of 
individual operations that a lathe will perform is com- 
paratively limited. Thus, the entire art of lathe work 
may be comprised in the following: 

We may shift the belt from one cone to another; we may 
engage or disengage the back gears; we may change the 


machine 


feed gears; we may move the carriage along the ways; 
we may operate the cross-slide; we may set the compound 
rest; we may throw in or throw out the automatic feed op- 
erating either carriage or cross-slide; we may move the 
tailstock from one position on the ways to the next; 
we may set the tailstock over one way or the other for the 
purpose of turning tapers, or if the machine has a taper 
attachment, we may connect the cross-slide to it or discon- 
nect it; we may put on or remove a steadyrest or follow- 
rest; we may remove the faceplate and put on a chuck, 
or vice versa; we may remove or replace head and tail 
centers ; we may put in the tool post or remove from it 
one or another type of tool; we may start or stop the 
machine; we may engage or disengage the nut for screw 
cutting; we may advance or retreat the tail center. These 
14 operations represent practically everything that can 
be done with an engine lathe; yet the combination of these 
14 elements in varying sequences and numbers will enable 
us to perform pretty nearly any job of lathe work called 
for in the shop. 

It is true that many jobs which could be done in the 
lathe can be done more efficiently in another type of ma- 
chine, but the fact remains that if we have only a lathe 
available we can perform practically any job that comes 
into the machine shop by a combination of 14 different 
types of machine movements. 

It, therefore, becomes evident that by making an ex- 
haustive study of all the lathes in a machine shop—that 
is, all the lathes which have different characteristics—- 
we have accumulated an amount of data which will en- 
able us to fix unit times for the performance of all the 
jobs which it is possible to do on the lathes in that shop. 
This is the method advocated for making time study by 
those who have spent the greatest amount of time at this 
work. In similar manner, the operation of a planer, 
shaper, drilling machine, slotter, boring mill, miller or 
any other machine tool can be resolved into a comparative- 
ly small number of machine movements. These can be 
studied as to the time required for each, and later com- 
bined in any shape and sequence necessary for the per- 
formance of any job which may come to that machine. 

It is obvious, therefore, that the method of analyzing 
a machine and its handling time will be productive of 
real results in the shape of accumulated data more quick- 
ly than will any other method of time study. It is true 
that the machine operations must be analyzed and studied 
completely before the data can be used. A partial study 
will be of but little value in setting a general run of 
tasks, for in all probability the particular machine item 
which may be needed in setting the task on a given job 
will be the one on which no time study has been made. 
The complete study of a large number of machines does 
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not require such a great amount of time as might be 
imagined. 

My colleague, Dwight V. Merrick, during the sum- 
mer of 1914, made an exhaustive set of studies on a full 
line of Gisholt boring mills, ranging in size from 30 to 84 
in. and comprehending every possible machine move- 
ment that could be made on a boring mill, including even 
the oiling of the machine. The investigation, which was 
probably more comprehensive than any time-study inves- 
tigation ever taken on a similar basis, occupied less than 
four weeks, that is, the actual making of the time studies 
occupied less than four weeks. The analysis of the 
studies after they were made and the setting of unit 
times for every possible operation that could be performed 
on the Gisholt boring mills required about four weeks’ ad- 
ditional time on the part of Mr. Merrick and myself. The 
entire investigation, including the analysis and setting of 
unit times, required the equivalent of 12 weeks’ time of 
one man and about four time of a $15-a-week 
clerk, who manipulated the adding machine in obtaining 
the unit-time differences from the observation sheets. If 
we had the same job to do over again, the time could be 


weeks’ 


materially shortened. 


TIME STUDIES IN CONNECTION WITH INSERTING AND 


RemMovine Currine Too. 


We have seen how time-study data should first be sub- 
divided according to machines and then according to ma- 
chine operations. I will go into this detail a little more 
closely to illustrate how finely the different machine op- 
erations should be subdivided before they are tabulated 
for recombination into elements forming complete jobs. 
One of the commonest operations which occurs in lathe 
work is the placing of the cutting tool in the tool post 
prior to cutting metal, and the removal of it from the 
post upon the completion of the machine operation. The 
time given in studies on lathe work made by Mr. Merrick 
for putting an ordinary %4-in. turning tool in the tool post 


of a 24-in. lathe is 0.30 minute. This time is made 
up as follows: 
Minutes 
Get tool from tray at end of lathe 0.03 
O06 


Measure height of tool 
Put packing in tool post. 0.07 
Put tool in tool post. 
Set tool in position.... 

Tighten tool-post setscrew 


BEE wweesscoreve 0.30 
The time for removing the tool from the post is tabulated 


as follows: 


Minutes 


Loosen tool-post setscrew 0.03 
Remove tool to tray at end of lathe 0.05 
70s 


Totai 
If it is necessary to change from one tool to another dur- 
ing the course of the operation, we have in the same tab- 
ulation an item entitled This is made 
up as shown below: 


“changing tool.” 


Minutes 
Remove tool (as above) ai 0.08 
Put in new tool (as above) 0.30 
0.38 


Total 


In the same tabulation we find one more item, “Set tool 


for bearing, 0.17 min.” This item refers to the setting 


of a square-nose finishing tool to bring it square with the 
surface of the work and is to be added to tie time required 
for setting the tool in the post. 


Thus, if we had to set in 





MACHINIST 


963 


the tool post a square-nosed finishing tool, the analysis 
of the operation would appear as in the first table, 
with the additional item “Set tool for bearing” added, 
and the total time would be 0.47 instead of 0.30 


minute. 

While the operation of tool handling is analyzed in the 
detail explained above, it is in practice put on the instruc 
tions issued to the men in the The total 
time only for the entire operation of tool setting will 


form shown. 
Le given, appearing on the instruction card as an item 
The value of the detailed 
analysis in this, if the time 0.30 min. is ever questioned 


“Set tool in post, 0.30 min.” 
as being too long or too short, we have available the ele 
ments which enter in to its making up and can easily as 
certain in which particular part of the study the work 
man or the time-study man was at fault. This is not a 
particularly good example, however, of this advantage, 
as the time 0.30 min. is not liable to be questioned un 
less it Is one that recurs quite frequently. 

The principle remains the same whatever the operation 
may be. There are many jobs the individual operations 
of which occupy many minutes, and if these operations 
are questioned, the detailed analysis is always available 
to show what the workman is expected to do and how 
long each element should require. If a workman can 
not complete his job in the time fixed, a comparison of 
detailed analvsis—the watch being 


his work with the 


held while the comparison is made—will frequently show 
that he is exceeding the analysis time in one particular 


element only, and a correction of his work as regards this 


element will often bring his performance well within 
the time called for bv the time study. 
THe ComMBINATION OF INDIVIDUAL ELEMENTS 
Let us now return to a consideration of the combina 


tion of individual elements for the making up of a unit 
time for a job. In the first table which we cited those 
giving the time for putting an ordinary turning tool in 
the tool post; we had a list of all the elements common 
to any tool. In establishing unit times for handling dif- 
ferent types of tool than the ordinary round-nose turning 
for that tool 


from the tool under con 


tool, we have only to add to the elements 
these items which are different 
We have already seen what change is made in 


For a chamfering 


sideration. 
the analysis for a square-nose tool. 
tool or a facing tool, we have only to add to the analysis 
turning tool the setting the tool 
bearing. For a thread tool, we have to add the additional 
item “Set tool to thread Thus, 
unit times for handling any type of tool in the lathe, we 
can simplify both the time study and the tabulation by 


for the item of to a 


in determining 


gage. 


first studying the handling of that tool which contains 
all the elements which the other tools require, and then 
studying those particular elements which are different in 
the remaining tools. 

After having determined a series of elements of various 
character, such as the putting of the tool in the tool post, 
these can be combined with others similarly determined to 
form complete fundamental operations which enter in to 
the completion of a definite job. Such a fundamental op- 
eration is the setting and starting of a cut. In the com- 
pilation of the time-study data with which I have been 
working for a number of months past, the setting and 
starting of cuts on a great many different sizes of lathes, 
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and with practically every variety of cutting tool, are 
tabulated in a manner similar to the following: 


Minutes 


yn... © 8. gC) ho. Serer Tere re Tee 0.30 
Start machine....... : 0.03 
Set calipers........ . 0.36 
Set cut by eye or calipes 0.20 
Put in feed.. 0.03 

Total 0.92 


This tabulation is for the setting and starting of a cut 
with a round-nose rough-turning tool in a 24-in. lathe. 
this item would be listed 
34-in. tool, 0.92 


In writing the instruction card, 
simply as “Set and start cut, PRB 
min.” 

After the cut has been completed, if the tool is to be 
removed, the following items are taken together from 
the analysis to give the time for stopping the cut and 
removing the tool: 


Minutes 


Throw out feed 0.03 
Run tool halfway back. 0.05 
Kun back carriage 0.05 
Stop machine... , 0.10 
Loosen and remove too 0.08 

031 


rotal 
this item would appear simply 
is “Stop machine, tool, 0.33 If, howeves 
the tool was to be run back to the beginning of the cut and 
another set of 


On the instruction card 


remove min. 


an additional cut taken, we would use 
items appearing in the same tabulation, as follows: 


Minutes 


Set cut by eye or calipers 0.20 
yn 2 COS 0.03 
Throw out feed. 0.03 
Run tool halfway back 0.05 
Run back carriage.. 0.05 

0.36 


Total 
It will be observed that in the last tabulation the same 
items appear as in the former ones, except that they are 
grouped slightly differently. The removing 
the tool and stopping the machine are omitted, as these 


items of 


operations are not performed when repeating a cut with- 
out removing the tool from the tool post. These tables are 
a fine example of how elementary time-study enables one 
to build up unit times for different operations. Having 
the data necessary to fix a time for setting and starting 
a cut, analyzed in the detail exhibited in the first two 
tables above, it is unnecessary to make a study of the 
time required for an additional cut. The man familiar 
with machine work can list without any trouble just 
what motions the lathe hand goes through in running 
his tool back and restarting the cut. These are as given 
in the table above. Having the time for these various 
items exhibited in the earlier tables, it is only necessary 
for him to set them opposite the items in the new table 
and total them; he then has the proper unit time for mak- 
ing an additional cut with the same tool. 

Examples could be multiplied indefinitely to show how 
the various elements are combined and built up to form 
larger fundamental operations until we have a total time 
for a complete job. The above, however, is probably suffi- 
cient to indicate the principle involved. 


PREPARATION OF AN INstRUCTION CARD 


I will now take up a concrete illustration of the appli- 
cation of the principles of elementary time study to the 
preparation of an instruction card for a job of lathe work. 
The instruction card shown in this connection is modified 
in form in order that the different classes of elementary 
times may be separated for purposes of illustration. 
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In all time study we divide the work into general 
classes of preparation time, that is, the time necessary 
to prepare the machine for receiving the work and re- 
storing it to its standard condition after the job is done; 
handling time of the work itself, that is the time required 
to place the work in the machine, remove it and perform 
any manipulations which are necessary to put it in place 
for machining, including hoisting and landing it in the 
machine, chucking, truing, leveling, squaring and similar 
operations; tool-handling time, or the manipulation of 
the cutting tools, putting them in the tool posts, removing 
them, ete.; machine-handling time, which includes all 
machine manipulation such as moving the carriage, 
changing speeds, setting and starting cuts and similar 
operations, machine time which represents the time actu 
ally employed by the machine in removing metal. The 
first four sets of times are determined by elementary time 
The last set can best be determined by means of 
To use these, how- 


study. 
the slide rules devised by Mr. Barth. 
ever, requires that the machines be standardized as to 
feeds, speeds and pulling power according to the rules 
formulated by Mr. Barth, Unless this standardization 
has been made, the machine time must be determined by 
ther methods which are slower and more cumbrous. 

Referring now to the instruction card, we see that it 
calls for the machining of a cast-iron piece weighing 
about 200 Ib. which is to be finished all over and have 
the hole in the center bored. It is assumed that a rough- 
ing and finishing cut is to be taken for every operation 
and that different tools are to be used for turning and 
facing. This is in accordance with the practice of the 
shop from whose time studies this instruction card was 
written. An inspection of the card will show that the 
first operation is the removal of the faceplate, which nor- 
mally remains on the machine and the replacement of it 
by a four-jawed independent chuck. <A reference to a 
tabulation of times for handling faceplates and chucks 
shows that 0.49 min. are required to remove the faceplate 
and 2.08 min. to lift the chuck from the floor by means 
of a hoist and screw it on the lathe spindle. Both of 
these items are in the tabulation subdivided into their ele- 
mentary details as explained earlier. Another tabulation 
shows that it requires approximately two and one-half and 
two minutes, respectively, to land a 200-lb. piece of the ap- 
proximate dimensions shown in the lathe chuck and true 
it. The sequence of operations followed in machining 
the work is clearly shown by the instruction card, in- 
cluding the turning of the work end for end in the chuck 
in order to turn and face the flange. 

It will be noted that although there are 57 different 
items listed the actual number of operations performed 
is considerably less. A study of the card will show that 
most of the operations such as “Set and start cut” recur 
from time to time. We have in item 6 our old friend, 
“Put tool in post, 0.30 min.,” while in items 12, 18, 22, 
29, 43, 46 and 49 are the combination of the items, “Put 
tool in post” and “Remove tool from post.” It will be 
recollected that the sum of these two items as given earlier 
was 0.38 min. We could in writing the instruction card, 
of course, have subdivided the items “Change to rough- 
facing tool,” ete., as above and given the separate times 
of 0.30 min. and 0.08 min., but this would have accom 
plished nothing except to increase the length of the in- 


(Continued on page 974) 
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New York State Industrial 
Commission 


After various attempts by newly elected legislators to 
upset the administration of laws relating to the industrial 
welfare of the state, the closing hours of the New York 
Legislature created what promises to be the most advanced 
system vet adopted in America—the State Industrial 
Commission. This consists of five members to be ap- 
pointed by the Governor for six-year terms, expiring dur- 
ing different years, each commissioner being made per- 
sonally responsible for some portion of the administrative 
work. 

This arrangement leaves the existing bureaus of the 
Labor Department and the Compensation Commission 
intact, but under control of the new commission, which 
has all the powers of the previous Industrial Board for 
the formulation of rules and regulations. It will also 
administer the Workmen’s Compensation Law. Those 
who realize that the prevention of accidents by means of 
what may be called “codperative pressure,” as is made 
possible by this form of social insurance, is more import- 
ant than the payment of damage claims, will understand 
the value of unifying the work of accident compensation 
and factory inspection. 

There is also to be an Industrial Council, without salary 
and with only advisory powers. This has five members 
to represent employers and five to represent employees. 

es 


A Possible Deciding Factor 


Those who have hazarded comments on the factors that 
will bring the European war to a close have pointed out 
a number of possible kinds of exhaustion. One has said 
that the moral force of the combatants will finally be so 
weakened that fighting must stop. Another has said that 
the loss of men cannot continue indefinitely, but some day 
from sheer lack of human fighting material the end must 
come. Another has emphasized the exhaustion of cheap 
food supplies; and still another has commented on a 
possible lack of ammunition. To this list can be added 
another with equal plausibility—the exhaustion of the 
machine-tool equipment of the warring nations. 

This is essentially a war of machines, and as the fight- 
ing machines are made with machine tools, the basic re- 
source must be the machine-tool reserve. Thus when ex- 
haustion comes in that place, there must come the cessa- 
tion of hostilities, even if other factors have not previous- 
ly intervened. 

We do not know with any accuracy the condition of 
the machine-tool equipment of the belligerents. But from 
general considerations we know that it must be strained 
to the uttermost. It must be wearing out faster than 
ever before in the history of machinery building in any 
nation and at any time. The addition of new machine 
tools is a comparatively small factor. During the last 


eight or nine months the United States has only doubled 
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its usual amount of exports. And while this is an im- 
portant factor in the machine-tool business of this coun- 
try, it is not a large factor when considered beside the 
value of the equipment that existed before the war be-- 
gan. 

The exhaustion of machine-tool equipment is of course 
a long process. It is a matter of years rather than months 
or weeks. But such exhaustion can finally come as well 
as any other. Machine tools will gradually wear out, parts 
will be broken that cannot be replaced, accuracy will be 
lost, capacity for turning out work reduced, and finally 
the production efficiency will be materially lessened. This 
is surely a feature of exhaustion that is by no means over- 
drawn when the equipment is run under high pressure 
for a sufficient length of time. 

It might well be that the inability to produce sufficient 
automobiles, railroad rolling ammunition, 
and all the other machinery of war will be a deciding fac- 
tor in the present struggle. 


stock, guns, 


A Classification of Technical 
Literature 


No one need of our readers has received such frequent 
mention in our published letters and discussions as that 
of a practical filing system for published information. 
During the last twelve months we have pulished ten ar- 
ticles dealing with filing systems. These have shown 
methods as different as the differences in position and 
locality of the men who have written about them. 

Thus, our readers will welcome any movement which 
seeks to bring uniformity and order out of the present 
lack of uniformity and disorder. About twenty national 
technical and scientific societies have united in forming a 
“Joint Committee on Classification of Technical Litera- 
ture.” It is expected that other societies will join, so 
that the entire field of technology and applied science 
will be represented. 

The problem before this committee is three-fold. First, 
to arrange a complete classification of subjects in the 
wide fields of technology and applied science. Second, 
to select or develop a notation or system of indexing for 
the subjects classified. Third, to set before the publish- 
ers of technical journals and books, and societies that 
print technical and scientific transactions and proceedings, 
the value of adopting the accepted classification and nota- 
tion. 

The advantages to be gained are those that always ac- 
company any earnest attempt at standardization. If such 
a comprehensive scheme of classification and notation 
should be used, all of the available literature on a given 
subject would be at once tied together. This would be 
of the greatest assistance to technical and industrial in- 
vestigators. Dr. Martens, late head of the great Cer- 
man Technical Laboratories at Charlottenburg, once said 
that nine out of ten of the problems presented to the 
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laboratory by manufacturers had already been solved. 
The manufacturer’s handicap was that he did not know 
what others had The tying together of techni- 
cal literature as proposed by this joint committee will be 


done. 


one step in removing this handicap. 

Another advantage will come to the individual reader 
and filer of technical literature. If a nota- 
tion is uniformly adopted, the indexing symbol can be 
made a part of the title of all technical articles and papers, 
and thus greatly facilitate the filing of this matter in 
the personal libraries of engineers, designers, draftsmen, 


scheme of 


and everyone else who preserves such information. 

At the meeting for permanent organization of this joint 
committee held on May 21, Fred. R. Low, editor-in-chief 
of Power, was elected permanent chairman, and W. P. 
Cutter, librarian of the Engineering Societies Library, 
secretary. All of the delegates present expressed the most 
hearty and enthusiastic personal interest in the proposed 
work of the committee. The amount of detail that must 
be handled is enormous, and the work may easily extend 
over a number of years. In the interest of uniformity in 
classifying and symbolizing technical literature, the 
AMERICAN MACHINIST is glad to give its most hearty 
support to the movement, and to express the hope that 
the committee’s activities will be pushed with all the 
vigor that the importance of the subject and the volume 
ef work to be handled will permit. 


Imcorrect Measuring Instru- 

ments 

The letter on page 963, concerning the mistake of a 
good mechanic owing to having a shrink rule instead 
of a standard scale, again brings up the old question of 
all measuring instruments being the property of the 
firm and checked out of the toolroom. If this had been 
the practice in this particular instance, the master me- 
chanic would have made his measurements with calipers 
and a scale from the toolroom and the workmen would 
have used either the same scale or a similar one, so that 
the costly error could not have happened. 

Cases of this kind which cause such a waste in time 
and money are particularly exasperating, as the ques- 
tion of delaying the work is often more important than 
the actual money involved. Even assuming that the 
workman is entirely to blame for not being sure that his 
instruments were correct, we still have the loss of mate- 
rial in the spoiled work and of time in machining and 
attempting to assemble it. Discharging the man is a 
small satisfaction, entirely aside from the question of 
justice or humanitarianism. 

While there has been considerable discussion in these 
columns as to the machinist owning his own micrometer 
remains that inaccurate 
year 


and other instruments, the fact 
instruments cost machine-shop proprietors each 
many thousands of dollars which could be saved by the 
other system. Every standard gage issued by the tool- 
room is an acknowledgment of this fact and an argu- 
ment for standardized measuring instruments under 
control of the toolroom or the inspection department. 
This is a subject which will bear careful consideration, 
especially in shops where the work does not warrant 
standard gages for the various parts. 
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Time Study of Machines 


The address given by Robert T. Kent before the Na- 
tional Machine Tool Builders’ Convention, printed on 
page 965 of this issue, points the way to another method 
of analysis for the machine-tool designer to use when 
developing his machines. The method is a time study of 
the machine itself. 

The illustration used is a lathe. Mr. Kent lists 14 
elementary movements that the lathe can make under 
hand- or power-control. He then proceeds to show how 
these can be analyzed one by one, and how elementary 
times can be set for each movement of a given machine. 
He draws the conclusion that the machine time for any 
piece can be determined if we will but build up in proper 
sequence the previously discovered elementary times re- 
quired for each one of the machine movements. 

When we turn to the study of a machine, we are deal 
ing with mechanism which does not have a human per- 
sonal equation. Thus, for a given machine operating 
at a certain speed, it should be a comparatively easy mat- 
ter to make an elementary time study of all its motions. 
Once a designer does this for his standard line of ma- 
chines, it will be easy to go over the same field, as each 
improvement or change is made, to see if the elementary 
times have been modified in the right direction. The 
goal would be a machine where the elementary times were 
the lowest possible. 

In the interest of increased machine output, the sugges- 
tions made by Mr. Kent are deserving of careful consid- 
eration. 


Giving Details in AsKing for 
Information 


One of the greatest handicaps to either getting or giv- 
ing information is the lack of understanding as to just 
what is required. An inquiry is sent out to find “who 
can make a lot of steel rings,” with never a word as to 
the size of ring, the material required, the accuracy 
necessary to make the rings available, or the size of the 
lot. The inquirer knows exactly what he needs, and he 
is surprised when the supposed source of all knowledge 
fails to understand his requirements. 

Then, too, it often happens that an entirely different 
product or process would be better, if the inquirer were 
only familiar with it or the party consulted knew just 
what was needed. 

There is nothing like the utmost frankness as to what 
is wanted and, unless there is some very special reason, 
as to what it is wanted for. The size of the work, the kind 
of material, the quantity, the permissible tolerance, what 
the order is to be used for, all combine in giving informa- 
tion that is really helpful to the inquirer. 

Be specific, even at the risk of supplying too many de- 
tails; it is far better in every way and saves much valu- 
able time now lost. 


Nothing is more significant in the last half-century 
than the growing importance of engineers. The engi- 
neer is more and more looked up to for the solution of 
industrial, civic and national problems.—W. Cawthorne 


Unwin. 
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Cutting-Off Machine The parts to be finished are held lightly against the 


The illustration shows a cutting-off machine recently 
redesigned by the W. P. Davis Machine Co., Rochester, 
N. Y., to be especially adapted for trimming the ends 
of forgings of shrapnel and other projectile shells. 

The machine shown is the 414-in. size; the 6-in. ma- 
chine, while not changed in design, has undergone changes 
in equipment in order to effect economy in operation. 

















CuTTING-OFF MACHINE 


The frame of the bed of the machine shown is cast in 


one piece and tied at the ends to secure rigidity. The 
spindle is cast iron and driven by gears. Automatic feed 


and special stock support are provided. The machine 
has two powerful chucks, one on each end; the collar back 
of the front chuck contains bolts to enable the gripping of 
short pieces of stock. 


“Wf 


Emery-Band Grinders 


The endless-band type of grinder shown requires little 
explanation as to design and operation. Straight-grained 
finish and sharp edges are readily accomplished by this 
type of machine on the various metals and other materials 
generally used in the average machine shop. 











SINGLE AND CoMBINATION EmeEry-BAND GRINDERS 


emery band, which travels over an absolutely flat surface 
The bands can be changed instantly by simply releas 


ing the tension between the pullevs. Two thumb-screws 


on the side provide adjustment to secure parallel running 


of the band. Leather butting bands for polishing are 
interchangeable with the emery bands. 

The machine shown to the right is a duplex emery 
band and disk grinder. The table of the disk grinder is 


The flat grinding table on both machines is 


the abrasive 


adjustable. 


1014,x5 in.; band 4 in. wide and 3614 in, 


» 


in diameter with 
The di- 


long. The driving pulley is 51% in. 
in. face, providing a speed of 500 to 1100 r.p.m. 
ameter of the disk is 9 inches. 

These 


Walls T. 


machines represent recent products of T. P. 
AY >. Co., 6) Walke , Wen New York. N. 7. 


x 


Gear-Generator Tool Grinder 


The machine shown is of the single-purpose type rm 
cently developed by the Gleason Works. Rochester, N. \ 
for sharpening the tools used on all of its bevel-gear gen 
erating machines of the two-tool type. 

Under each wheel is an adjustable swinging arm carry 
ing a universal tool holder. The upper tools are ground 
on one wheel and the lower tools on the other. The wheels 


run in one direction, indicated by an arrow on the guard. 




















GEAR-GENERATOR TooL GRINDER 


grinding is always 


thereby 


The holders are so arranged that the 


tool. eliminating 


against the cutting edge of the 
the burring of the edge. 

Each tool holder has a turning movement on its bind 
ing stud with a positive stop each way, being set one way 
for 1414-deg. tools and the opposite for 20-deg. tools. 
the side of the holder 
should be set. The swivel joint is graduated both ways for 


Lines on indicate which way it 
setting for any spec ial pressure or rake angle. 

The wheel spindle is made of steel, hardened and 
ground, and runs in bronze bearings which can be taken 


up for wear. 
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It will be noted that the driving belt is completely 
guarded. The machine occupies a space of 18x31 in. and 
weighs 470 Ib. 
designed to run at 675 r.p.m., and two 7x2x5¢-in. cup 


Its equipment includes a countershaft, 


wheels. 


Quick-Change Chuck 


The quick-change chuck shown was designed to handle 
a wide range of operations, such as drilling, reaming, 
boring and tapping. 

The construction of the chuck is made apparent by the 
illustration. The collets may be changed auickly, with- 
out stopping the machine, by pushing up the outer sleeve, 
which releases the collet and permits substitution. After 
this the outer sleeve drops down by gravity and locks the 
collet in place without the necessity of further adjustment. 

















Quick-CHuaNnGE Cituck 


There are only two moving parts to the chuck—the 
locking ring and the plunger. The locking ring is free 
to revolve on the chuck body and has a limited longi- 
tudinal movement. The plunger merely engages a groove 
in the collet and prevents it from dropping out. 

The driving tang of the collet is of heavy proportions. 
The chuck and collet are made of steel, hardened and 
ground. 

This tool is made in three sizes by the Millholland Tool 
Co., Indianapolis, Ind. 


Cutting and Welding Torches 


The cutting and welding torches shown represent re- 
cent developments of the Modern Engineering Co., St. 
Louis, Mo., in connection with the oxyacetylene welding 
apparatus of its manufacture. 

The important feature of these torches is an automatic 
spring-closing or check valve whereby the possibility of 
backfire through the formation of an explosive mixture 
beyond the mixing head is claimed to be entirely elimi- 
nated. 

The seat between the tip and the head is protected by 
an annular ring. This ring is of large enough diame- 
ter to permit a straight-edge being held on its periphery 
and the end of the tip, without having the shoulder or 
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seat touch the straight-edge. The seat at the head of 
the torch is protected in the same way. 

The mixing device is so designed that it provides a 
number of mixing chambers. In this way, a very fine 
stream of oxygen is mixed with a correspondingly fine 
stream of acetylene. This occurs in each individual mix- 
ing chamber. The mixed gases from each chamber are 
directed to a common center in such manner as to cause a 
whirling motion of the gases in what might be termed 
a secondary mixing chamber formed in the butt of the tip. 





























CuTTING AND WELDING TorRCHES 


From the illustrations, it will be noted that the welding 
torch, shown in the lower view, is readily converted into 
a cutting torch, as indicated above, by simply attaching 
an additional oxygen tube and cutting nozzle. The flow 
of the oxidizing jet is governed by a needle valve, located 
so as to be conveniently controlled by a slight movement 
of the thumb of the operator, making it possible to ac- 
curately control this flow to use no more oxygen gas than 
is necessary. 


& 


Miter-Cutting Machine 


The illustration shows a recent development for cutting 
miters in all kinds of steel shapes. 
The machine is equipped with an elastic emery wheel, 


14 in. thick by 18 in. in diameter. Where desired on ac- 

















Mitrer-Cuttina MACHINE 


count of economy, and the specially clean cuts made by an 
emery disk are not necessary, a steel circular saw can be 
substituted for the emery disk. 
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The cutting portion of the machine is so arranged as 
to permit changing from a straight 90-deg. cut to a right- 
or left-hand miter cut of any degree without changing 
the original position of the stock. This avoids the neces- 
sity of swinging long moldings or other lengthy stock 
on the table of the machine in order to obtain the miters. 

The machine is self-contained and motor-driven. A full 
set of adjustable gages for long and short lengths is fur- 
nished. A quick adjustable clamp for holding stock in 
position is also supplied. Means are provided for raising 
and lowering the table to care for the varying dimension 
of the wheel due to wear. 

The wheel is hooded to guard against accident through 
wheel breakage. All cutting dust can readily be removed 
by the attachment of an exhaust fan to a table opening 
provided for the purpose. 

The machine is made in two sizes by the Grinden Art 
Metal Co., Brooklyn, N. Y. 

es 
Automatic Grease Cup 


In the design of the grease cup shown, it is aimed to feed 
the grease automatically by the use of compressed air, 
supplemented by a light spring. It is claimed that the air 
and spring are simul- 
taneously put under com- 
pression by the normal 
adjustment of the cup 
and provide a uniform 
and automatic action to 
feed the grease to the 
bearing. No external 
means of any kind are 
required to provide the 
compressed air, as it is 
calculated that the com- 
pression is produced au- 
tomatically by the act of 
screwing down the top of 
the grease cup itself. 

These cups are made 
from pressed steel. Com- 
pressed air is the main 
motive force for auto- 
matically feeding of the 
grease, while the light 
spring is adapted to pro- 
vide capacity for leveling the grease when adjusting the 
top of cap to the grease-filled body and, at the same time, 
insures greater flexibility and a positiveness of operation 
by supplementing the air pressure, especially at periods 
just prior to readjustment. The internal disk and spring 
parts are readily removable; hence, they and the top por- 
tion may be easily cleaned. 

These cups are made in four sizes and represent a recent 
development of the Hunter Pressed Steel Co., Philadel- 
phia, Penn. 




















GREASE Cup 


Instrument for Adding and 
Subtracting Fractions 
The little instrument shown has been devised by the 
Fractiometer Co., Rochester, N. Y., to reduce mental 
wear and tear in adding and subtracting fractions, either 
in the drawing office or elsewhere. It is simple in construc- 
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tion, consisting of two celluloid disks, the outer being 
held by the hand while the other is rotated to the desired 
position. The disks are first turned so that the figures 
1 come under each other; fractions may then be added 
as follows: To add %, ys and *'/,,, place a pencil 
point in the hole on the inner disk below 4g and move 
this disk until the point is under the 1 on the outer disk. 












EO 
ISS | oo s-\ 
FRACTIOMETER \« as 
. =* 





CoMPUTER FOR ADDING AND SUBTRACTING FRACTIONS 


Next, take the hole that comes opposite s*; on the outer 
disk and bring that under the 1 on outer disk, and simi- 
larly for the last fraction, *"/,,. The answer, *'/,,, will 
be below the 1 on the outer disk. 

In subtracting, take the larger fraction on the inner 
disk and bring it under the smaller fraction on the outer. 
The difference will be found under the 1. 

Another convenient feature is the decimal equivalents 
under the fractions of the inner circle, which furnish a 


ready reference. 


wR 
Duplex Miller for Slotting 


Pistom Rings 
The type of miller shown was developed for slotting 
It is designed to accommodate rings from 
diameter. It is adjustable in thou- 


piston rings. 
14 to 14 in. in 




















DupLex MILLer ror SLoTTine Piston Rives 


sandths of an inch and has a positive and rigid device 
for holding the ring. 

The general design and construction of the machine 
are made apparent by the illustrations, from which it 
will be noted that the machine is both simple and com- 
pact. 

This machine is a recent product of C. F. 


Plainfield, N. J. 


Fulmer, 
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The Utilization of Time-Study 
Data 


(Continued from page 968) 
struction card. The two items are therefore combined in 
one as shown, 

Referring next to item 9, “Set and start cut, 0.23 
this is made up of the items of setting the cut by calipers, 
starting the machine and throwing in the feed. We have 
the same time in item 40, which is a cut started under 
the same conditions as that represented by item 9. In 
item 13, we have a time of 0.34 min. for setting and start- 
ing cut. It will be observed, however, that this is a fac- 
ing cut and that there are some additional operations to 
be performed as compared to a simple turning cut. These 
include the tightening of the carriage nut after the cut 


min.,” 


is set and the loosening of it at the conclusion of the cut. 
In items 23 and 51 we see a still different time for the 
setting and starting of cuts. These it will be observed, 
are finish facing cuts, and it will be recollected that in 
the setting of a finishing tool there is the additional item 
“Set tool for bearing” to be added to the time required 
for setting the ordinary roughing and facing tool. 


THe Torats or THE Carb 

Turning now to the totals of the several columns, it 
will be observed that 7.39 min. are required to prepare 
the machine for the work and to clean it up after the job 
is finished. The actual handling of the work consumes 
11.21 min. The handling of the cutting tools requires 
1.29 min., and machine manipulation accounts for 5.85 
A total of 34 min. is required for the actual removal 
of metal, giving a grand total of 62.74 min. The fatigue 
allowance would bring the time for the job to about 75 
min. The interesting thing about these totals is that the 
machine is working only a little over 50 per cent. of the 
time, if the fatigue allowance is not considered, and less 
than 50 per cent. of the time, if the allowance is taken 
into consideration. This points to two things—first, the 
importance of studying closely the manipulation both of 
the machine and of the work; second, the value of time 
study in increasing the relative producing time of the 
Let us consider these two items in order. 

There is no doubt but what a man sitting at a desk 
carefully studying a drawing of a piece can plan out 
the sequence of operations in its manufacture much bet- 
ter than the man at the machine, who must necessarily 
keep his attention on the work while the machine is in 
operation and do his planning between cuts, or do it all 
in advance of starting work. In either event the machine 
will be idle a greater length of time than is necessary. The 
man at the machine will have a tendency to consider each 
operation by itself and thus introduce more machine 
manipulations than are necessary. For instance, the 
chances are that, left to his own initiative, the workman 
would introduce the finish-turning cut immediately after 
the first rough-turning cut, requiring an additional ma- 


machine. 


chine manipulation as compared with the method laid 
down in the instruction card, which calls for the rough- 
facing cut immediately after the rough-turning cut, thus 
saving running the carriage back once. With the work 
planned out for him by a man preparing an instruction 
card showing the best method and the one requiring the 
least handling of tools and machine, the workman can 
keep his machine at the business of making chips for the 
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greatest possible length of time. It is only while it is 
making chips that a machine is making money for its 
owner. 

The second item offered for our consideration is the 
value of time study in increasing the relative producing 
time of the machine. This part 
above, but the particular feature in mind is that the hand 
ling time in machine work bears a much greater propor- 
tion to the total machine time than is commonly real- 
ized. If we decrease the cutting time 10 per cent., but at 
the same time do not check the workman up on his hand- 
ling time, so that he increases it 15 per cent. to be sure 
that he will not produce too much in a day and therefore 
suffer a cut in rate, we have actually lost money if the 
ratio of handling and machine time is about as was shown 
By itemizing the handling 


has in been covered 


in the example just exhibited. 
operations as was done in the instruction card just shown 
and by setting unit times which have been carefully de- 
termined by elementary time study, we have furnished a 
standard of performance to which we can hold the work- 
man. The standard is not an unfair one because it is de- 
termined by the performance of other workmen and is a 
standard which, if the time study has been accurately 
made, is one that can easily be obtained by the ordinary 
good man. The mere fact that there is a standard by 
which the performance of the workman can be measured 
will in itself tend to increase the effort of the man to 
do his best. The standard being present any failure to 
attain it can be investigated and the particular point 
wherein the man failed can be indicated to him, and his 
fault corrected. It has been found time and again that 
where this standard of performance has been omitted, 
the handling time in all machine work has gradually in 
creased, with a consequent decrease in the relative pro- 
ducing capacity of the machine. 





PERSONALS 











Louie S. Jones has been appointed sales manager of the 


Lumen Bearing Co., Buffalo, N. Y. 
Foster A. Haist, secretary and 
Mfg. Co., Buffalo, N. Y., succeeds J. E. 
superintendent. 
J. M. McClain, formerly shop 
the Driggs-Seabury Ordinance Corp., Sharon, 
appointed shop superintendent. 


treasurer of the Keystone 
MacArthur as factory 
assistant superintendent of 
Penn., has been 


assistant general 
Corp., 


who was formerly 
Driggs-Seabury Ordnance 


Overholt, 
the 


George H. 


superintendent of has 


been made production superintendent. 
D. F. Domice, until recently general superintendent of 
the Venango Mfg. Co., Franklin, Penn., has become chief 


engineer of the Hunter Saw & Machine Co., Pittsburgh, Penn 

T. J. Flanagan, for the past 20 years in the employ of the 
Oil City Boiler Works, Oil City, Penn., most recently in the 
capacity of chief engineer, has been appointed general super- 
intendent. 

Herbert A. Humphrey, of London, Eng., and Car. Ing. Al- 
berto Cerasoli, of Rome, Italy, have been awarded the John 
Scott Legacy Medal and Premium for the accomplishment 


reflected in the Humphrey pump. 


Herbert H. Rice, until recently vice-president of the 
Waverley Co., Indianapolis, Ind., has been elevated to the 
presidency, succeeding Wm. B. Cooley, who has retired. Wil- 


bur C. Johnson becomes vice-president 


J. M. Holmogoroff, professor of the Imperial Technological 
Institute of Petrograd, and technical manager of the Russian 
Electric Co., Moscow, Russia, is at present in this country 
for a business stay. He will make his headquarters at the 
Hotel McAtpin while in New York City 
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METAL WORKING 


NEW ENGLAND STATES 
Frederick Conlon, Walker Bldg., Worcester, Mass., is pre- 
paring plans for a 50x100-ft. garage to be constructed in 
Brookfield, Mass. 
The Bay State 
remodel its plant to 


Mass., will 


Saddletree Shop, Springfield, 
brass, 


manufacture iron, semi-steel, 
bronze, and aluminum castings . Hugh McPhee is Mer. 

The Taft-Pierce Mfg. Co., Woonsocket, R. I, manufacturer 
of machinery, will build a two-story, brick addition to its 
plant. 

The Locomobile Co. of America, Bridgeport, Conn., has 
obtained a permit for the construction of a factory on Main 
St. 

The Union Metallic Cartridge Co., 
secured a permit to construct a factory on Helen St. 

(Ofiicial)—The Lake Torpedo Boat Co., Bridgeport, Conn., 
has not as yet completed the plans for the expansion of its 
plant. George Wilcox is Engr. Noted May 20. 

The contract has been awarded for the construction of a 


Bridgeport, Conn., has 


two-story, 60x350-ft. machine shop, with a 60x100-ft. wing, 
and a one-story, 100x400-ft. forge shop for the Bridgeport 
Projectile Co., Bridgeport, Conn. Fletcher-Thompson, Inc., is 


Arch, Noted May 27. 
George Carl, 59 North Main St., Bristol, 
a one-story, 60x76-ft., reinforced-concrete garage at 
Main and North St. Charles W. Stewart is Arch. 
A. D. Goldberg, Hartford, Conn., will build a 
brick garage on Panilion St. F. C. Walz is Arch. 
B. A. Hicks, 142 Standish St., Hartford, Conn., will build a 
one-story, 50x336-ft., brick garage on Franklin Ave., to cost 
$3000. 
Dolgin Bros. & Parsky 
brick garage on Summer St., 


will build 
North 


Conn., 


22x125-ft., 


24x50-ft., 


build a one-story, 
Walz is 


Conn. F. C. 


will 
Hartford, 


Arch 

The Jacobs Mfg. Co., Hartford, Conn., manufacturer of 
chucks, will build a three-story, 42x110-ft., brick factory on 
Park St. and Rowe Ave. Greenwood & Noerr, 847 Main St., 
is Arch. 

The National Seat & Novelty Co., Hop River, Conn., will 


rebuild its plant which was destroyed by fire May 15. Noted 


May 27. 
ATLANTIC STATES 
Francis Elliott Maternity Hospital is building a one- 
story, 22x30-ft. garage on Main Ave., Albany, N. Y. The 
estimated cost of the work is $5000. 
The Firth Copper Co. has awarded the 
construction of a one-story, 105x150-ft. factory 
ee 2 


aN. 


MIDDLE 


contract for the 
at Auburn, 


ghamton, N. Y., will re- 


The American Fork & Hoe Co., Bin 
destroyed by fire. E. 


build its factory which was recently 
N. Abbott is Mgr. Noted Mar. 4. 

The Ford Motor Car Cc., Detroit, 
contract for the construction of a 
factory at Main St. and Belt Line, 
Feb. 11. 

The Polson Mfg. Co., 27 Chenango St., Buffalo, N. Y., manu- 
facturer of automobile parts, will build a two-story, 85x100- 
ft., reinforced-concrete factory at Main St. and Lafayette 

re. 


Mich., has awarded the 
four-story, 100x470-ft. 
Buffalo, N. Y. Noted 


Long Island City, New 
build a one-story, 
roofing and sheet 


A. H. Jeter & Co., Inc., Vernon Ave., 
York, N. Y. (Borough of Queens), will 
75x100-ft. plant for the manufacture of 
metal. 

The Foote Mfg. Co., Nunda, N. Y., manufacturer of con- 
crete mixing machinery, will build an addition to its plant. 


The Coles Tool & Machine Co. is having plans prepared 
for the construction of a garage at Oneida, N. Y. The esti- 
mated cost is $10,000. 


The Erdle Perforating Co., 171 York St., Rochester, N. Y., 


manufacturer of perforated metals, has awarded the contract 
for the construction of a 60x60-ft. factory. 


Edward A. Keenan, 287 Dartmouth St., Rochester, N. Y., 
has awarded the contract for the construction of a two- 
story, 55x116-ft. garage at 33 Scio St. Estimated cost, $10,000. 


The General Electric Co., Schenectady, N. Y., contemplates 
building a one-story, 60x320-ft. machine shop, at an estimated 
cost of $160,000. C. G. Hulth is Supt. of Bldgs. 


The H. H. Franklin Co. has awarded the contract for the 
construction of a three-story, 56x80-ft. addition to its automo- 
bile factory on Marcellus St. near South Geddes St., Syracuse, 
N. Y. The estimated cost is $40,000 


Maydelina Schneider plans to build a one-story, 
garage at 1213 Butternut St., Syracuse, N. Y. 


Owen Clauss is receiving bids for the construction of a 
one-story, 30x60-ft. garage at Allentown, Penn. The approx- 
imate cost is $10,000. 

The Berwick Auto Car Co. is having plans prepared for the 
construction of a two-story, 30x90-ft. garage at Berwick, 
Penn. The estimated cost is $10,000. 


40x50-ft. 
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New and Enlarged Shops 
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Third St., Philadelphia, 
construction of a 
The estimated 


Elkinton, 121 South 
contract for the 
Penn. 


Alfred C. 
Penn., has awarded the 
two-story, 25x42-ft. garage near Media, 
cost is $5000. 

The Aluminum Co. of America, Pittsburgh, Penn., has com- 
pleted plans for the extension of its plant at New Kensing- 
ton, Penn. 

P. Oliver Derr, Philadelphia, Penn., contemplates building 
a three-story, 36x186-ft. addition to his garage on Seventh 
and Germantown Ave. 

William Tolliver contemplates the construction of a gar- 
age on Chancellor St., Philadelphia, Penn. 


SOUTHERN STATES 


The Woodward Iron Co. will construct a 100x200-ft. 
ory at Birmingham, Ala. The estimated cost is $150,000 


The contract has been awarded for the construction of a 
garage at Clarksdale, Miss., for Kling & Anderson, Clarks- 
dale. The estimated cost is $5000. 


Plans have been prepared for the construction of an addi- 
tion to the machine shop of the Dan Shea Boiler Works at 
Memphis, Tenn. 


The Illinois Central R.R. 
steel car repair sheds at Nonconnah, Tenn., 
office. The estimated cost is $300,000. 


Madison Bosworth and associates will equip an automobile 
repair shop at Lexington, Ky. 


MIDDLE WEST 


Bids are being received by Harpster & Bliss, Arch., Nan- 
tucket Blig., Akron, Ohio, for the construction of a plant 
for the Mechanical Mold & Machine Co., Akron. H. A. Pfeifle, 
South and High St., Akron, is Vice- Pres. and Gen. Mer. 


Plans are being prepared for the construction of a factory 
at Cambridge, Ohio, for the Carbo Steel Post Co. 


The Canton Sheet Steel Co. will soon start work on the 
construction of a one-story, 140x400-ft. mill at Canton, Ohio. 
+ A. Irwin, 1949 Harrison Ave., Canton, is Secy. Noted Nov. 
9. 


fact- 


plans to construct concrete and 
Memphis post 


The D. Gruen Sons’ Co. has increased its capital stock and 
will construct a watch factory on McMillan St. near Iowa St., 
Cincinnati, Ohio. 

The Brennan Steel Castings Co., 2284 Scranton Rd., Cleve- 
land, Ohio, has awarded the contract for the construction of 
an addition to its plant. 


The Brown Auto & Carriage Co., Cleveland, Ohio, 
ing plans prepared for the construction of a factory. 


The Leece-Neville Co., Whitney Power Blk., Cleveland, 
Ohio, has purchased the old plant of the Parish & Bingham 
Co., at East 38th and Hamilton Ave., and will establish a 
factory for the manufacture of starting and lighting systems 
for automobiles. George S. Cole is Secy. 


The Standard Car Wheel Co., Bessemer and East 65th St., 
Cleveland, Ohio, will construct an addition to its plant to cost 
$25000. 


The Falls Hollow Stay Bolt Co., Cuyahoga Falls, Ohio, has 


is hav- 


awarded the contract for an addition to its plant. Noted 
Dec. 17. 

(Official)—The Caswell Auto & Machine Co., Sandusky, 
Ohio, will reconstruct its garage which was recently de- 


stroyed by fire with a loss of $10,000. Noted May 27. 

The Troy Mfg. Co., Troy, Ohio, is constructing a three- 
story adition to its plant for the manufacture of automobile 
parts. 


The Enterprise Aluminum Co., Worcester, Ohio, recently 


incorporated, will construct a plant at Columbia Heights. 


James Bradley, R. A. Graham and C. S. Winston, Evans- 
ville, Ind., will establish a farm implement factory. 


The Russell Motor Axle Co., Detroit, Mich., will build a 
120x120-ft. addition to its plant. 
H. Bilansky, 184 Forest Ave., Detroit, Mich., will build a 


one-story, 20x70-ft. garage. A. A. French & Son, 49 Univers- 


ity Bldg., is Arch. 


The Bosserdet Yacht & Engine Co., Detroit, Mich., is re- 
building its plant. Estimated cost, $60,000. R. B. Chase is 
Secy. Noted Feb. 18 

Work has started on the construction of a plant on 


Prairie St., Dowagiac, Mich., for the Rudy Furnace Co. 

The Buick Motor Co., Flint, Mich., will build a 2%-story 
addition to its plant. Noted Dec. 17. 

Peter Versluis, Grand Rapids, Mich., will build a one-story, 
40x80-ft. garage on Fulton St., E., near Carolton Ave. 

The Mt. Pleasant Michigan Motor Co., Mt. Pleasant, Mich., 
is having plans prepared for the construction of an addition 
to its plant. 

The L. Fish Furniture Co., State St. 
cago, Ill, will build a one-story garage. H. 
West Monroe St.. is Arch. 


and Archer Ave., Chi- 
H. Mahler, 76 
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How | Use The American Machinist 


By ANDREW E. COBURN, Advertising Manager, The Cieveland Twist Drill Co. 





HE American 

Machinist serves 

us efficiently and 
abundantly. If not our 
philosopher, it is at least our 
guide and friend. 

ees 

The five copies that find 
their way into our offices are 
used in the various ways 
which I shall briefly describe. 
Our superintendent has one 
copy which he reads for 
knowledge of the progress 
being made in shop manage- 
ment, industrial progress and 
new appliances. [| need not 
tell you that he (E. C. Peck) 
values the American 
Machinist highly for the 
information it contains along 
the lines mentioned. Also, 
as you know, his judgment 
is rather highly esteemed in 
matters of mechanical nature. 


* * * 
A second copy goes to our 


Director of Purchases who 
tells me that he has fre- 
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quently referred to the 
‘““What and Where to Buy”’ 


index. Altho we have 
copies of the standard 
buyers guides, they are 


quite large and it is fre- 
quently an involved process 
to find just what one is 
looking for. We have made 
any number of purchases 
from firms listed in your guide 
as we have assumed, rightly 
or otherwise, that the charac- 
ter and product of these 
people was vouched for by 
the American Machinist. 


* * * 


A third copy is for the use 
of our foremen, all of whom 
read it thoroughly and who 
have profited by explanation 
of shop kinks and by 
“Letters 
Men.” 


from Practical 


* * * 


The writer's copy gets the 
customary advertising de- 
partment handling and is 
then placed in our shop 


library to be read by our men 
at noon when they have 
finished their lunch in the 
From personal 
observation | can assert that 
the American Machinist is 
the most popular journal, day 
in and day out, of the fifty 
odd publications of every 
kind and type, to which we 


restaurant. 


subscribe. 
a a 


The fifth copy goes in to our 
executive offices where scrap 
books can be found contain- 
ing clippings from the 
American Machinist dating 
back to 1895—twenty years 
ago. These books are main- 
tained by our president and 
they are invaluable as a 
reference library. 


* * * 


In conclusion and in view of 
the facts recited | think | 
may say that the American 
Machinist is a useful and 
worthy adjunct to this in- 


stitution. 





Hunt WNL HULEEETUATT 
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Punching Steel DisKs for British 


Shra 





SY NOPSIS—In the Dominion Works Plant of the 
Canadian Car & Foundry Co., Montreal, Canada, 
steel disks for shrapnel shells are made on a boiler- 
which fits a 
machined seat in the shell body, is left just as it 


plate punching machine. The surface, 


comes from the hot-forqing die Ss. The work ts prac- 


tically a coining Ope ration performed on hot steel, 





The explosive charge of the 18-lb. shrapnel shell is 
contained in a cup of very heavy tin. The cup is made 
from two stampings joined by a circumferential soldered 
lap joint about midway of its height. The lower part is 


like a shallow cup with a rounded bottom fitting snugly 


nel Shells 


by E. A. SUVERKROP 


a coo grade of low-carbon 


10 ft. 


These bars 


The stock for the disks is 
steel, It 
and about 


comes in bars about long, 24% in. wide 


13 in. thick. are heated a number 


at a time in an oil-fired reverberatory furnace of the reg- 


ular type. 


First OPERATION 
from A to E 
The punch and die F and G for the blank 


A are mounted in a Long & Alstatter double-punching 
| 


Tan Fig. 1 
manufacture. 


are shown the five stages ol 


machine with 18-in. gaps 
The bars, being heated to a medium yellow, are taken 
one at a time. The furnaceman supports the cold end of 


the bar while the press operator with a pair of tongs 








G)? 


K 

















Fic. 1. Toots, SAMPLES OI 


in the machined recess in the base of the shell. The upper 
part follows the contour of the angular face of the disk and 
its 
This flange enters a circular depression in the lower side 
of the disk. 
tion of the disk, would be unable to withstand the enor- 


has a vertical flange surrounding a hole in center. 


Heavy as it is, this cup, without the prote 


mous crushing force caused by the inertia of approximate- 
ly 11 Ib. of lead bullets when the propelling « harge Is ex 
This, then, is the duty of the disk: To protect 


ploded. 


from injury the container of the explosive charge till 
the explosion takes place. 


CONSECUTIVI 


OPERATIONS AND SCRAP 


locates the hot end over the die, as shown in Fig. 2. The 
die is a plain cylindrical one, 244 in. diameter, made of 
Sanderson carbon steel hardened in the usual way. The 
end of the hose B, Fig. 2, fastened to ti.e punch A, per- 


mits a small stream of water to pla 


on it, whence it drips 
on the die below, cooling them both. 

The press is motor-driven and runs, on this op ration, a 
Two men can punch 


strokes a minute. 


10 


little over 35 
about 3500 blanks in hours. 
than the 


of 2000 blanks he- 


The dies on this operation play out quicker 


punches, an average die hay ne a life 
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fore it requires closing. 
about HOOO blanks. 
The punches are plain cylinders with conical ends hav- 


ing a teat in the middle. The conical end is of such shape 











Fic. 2. PUNCHING THE BLANKS 
as to raise the blanks about ,; In. on the face which enters 
the die. 
SECOND OPERATION 


1, are 
squeezed between the male and female dies shown at /7 


In the second operation the blanks B, Fig. 


The punches stand up for 
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lays them, with the depressed side up, on the iron trough 
A, Fig. 3. 

The pressman handles them with the tongs K, Fig. 1. 
These tongs have light jaws about one inch wide, so that 
they serve not only for handling the hot blanks, but as a 
means for locating them in line with the punch. This 
is done in the following manner: 

As the disks lie on the trough A with the depressed side 
up, the pressman in gripping them in the tongs allows 
the jaws to rest on the iron trough before gripping a 
blank. The blank is gripped by the lower edges of the 
wide jaws, which rise on each side like a vertical flange 
around it. 

The work is then swung to the upper die and located 
under and in alignment with it by the vertical flange 
(of the jaws), which surrounds not only the work but the 
upper punch, as shown in Fig. 3. When the punch de- 
scends, the work is squeezed between it and the lower die, 
and on the return of the punch the pressman closes the 
jaws on the finished second-operation blank and _ tosses 
it into a barrel. 

The dies in this operation are made of the same brand 
of steel as those in the first operation. This operation is 
not as severe on the dies as the first, and from 6000 to 7000 
pieces can be obtained from both upper and lower dies. 

The press in this, as in the first operation, runs con- 
tinuously, but the output is less, about 2800 being the 
average production for ten hours. Water is also used on 
the dies in this operation. 

THIRD OPERATION 

After the second operation the disks are tumbled to re- 

move the scale, as they must be clean for the final forging 


operation. From the tumbling operation they appear as 
| & O} PI 








Fig. 3. DEEPENING THE Disks 
and :. hig. a The lower die has a depression which 
throws up the boss ./. 

A number of the blanks from the first operation are 
heated at a time for this operation. The furnaceman 
t a time on a shovel and 


raised 


carries them, when hot, 8 or 10 a 








Fia. 4. 


COINING OPERATION 
shown at C in Fig. 1, the loose scale being removed. 

This is the final forging operation, and is practically 
hot-coining done in the die KX. The knock-out L fits a eyl- 
indrical seat 34 in. deep in the bottom of the die. The 
stem of the knock-out passes through the hole in the bot- 








is 
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tom of the die, entering the slot NV in the bottom. Th 
slot NV, 42 in. wide and 1 in. deep, passes from back to 
front of the die, and a short bar of steel entering it is used 
as a lever to lift 4 and eject the work from the die A, 
when completed. 

For this operation the tumbled disks are heated in 
a furnace and taken one at a time by the long pick-ups A, 
Fig. 4, and laid on the block B. The pressman takes them 
and drops them in the lower die A’, where they rest on the 


face of the knock-out. The upper die WM descends an 

















Fia. 5. Hiegu-Seeep Steet Dir Burst spy Rapip 
GGENERATION OF STEAM 


squeezes the plastic steel, forcing it to fill the space be 


tween the upper and lower dies. On the return of the 
upper die, the pressman pushes the bar C down with his 
left hand. Near its outer end this bar fulcrums on the 
die bolster. The extreme end passes into the slot V 
in the die and raises the knock-out so that the work can 
be removed with the tongs 

In this operatic n the dies are, one might almost say, 
flooded with water. And the first thought is: How can 
a piece of red-hot steel be squeezed between dies tlooded 
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in the cast-iron press frame nearly ;‘; in. deep. The cause 


of the explosion, as pl 


s 
/ 
< 


eration of steam in the confined space when the dies were 


( losed. 


The trouble was obviated in sub equent dies by drilling 


a ;*;-in. hole in the knock-out space for the escape of 


water and steam. The approximate location of this hole 
is indicated at A, Fig. 5. <As this hole is below the 
top of the knock-out there is no chance of the hot disk b 
Ing squeezed into it. All the breaks were in solid metal, 
there being no sign of a flaw anywhere on the fractured 
surfaces, 

On the final operation the dies stand up for about 5000 
} 


preces each before it becomes necessary to close then 


Owing to the fact that uniform heating is necessary 


for this operation, the pieces are har led one at a time 
from the furnace to the press. This results in a reduction 
of output. and only about 1700 finished disks can be pro 


duced in 10 hours. 
FOURTH OPERATION 

After the coining operatior tiv Work as a clean 
“bloom” on the outside, which is left on: that is, the disks 
are not tumbled after the last forging operation. 

The next operation, shown at \, F 8, is done on a 
Jones & Lamson flat turret lath The machine and tools 
are shown in Fig. 6. The work A is held in an ordinary 
spring collet. The flat centering-drill B is first brought 
into action so that the twist d 
ally, the tap J) is run in. In operation, the attendant 
chucks a disk with the smal 
end of the collet. The center drill B, twist drill C and 


Il part of the taper at the inne1 


tap D are run in in rotation, The tap, however, is not 
backed out by power, Q)n reach Thre rope r depth the 
machine is stopped and the turret drawn back with the 


tapped disk still on the tap. The operator chucks another 














Fie. 6. Centrentne, Dritting anp TAPPING 


with water withont causing an explosion 2 This is exactly 
what did occur with the first die, and the result is clearly 
shown in Fig. 5. 


This die Wis made from a blow k of high speed steel, 


measuring 4° by 47% in. on the bottom and is 45g in. 
high. The hole in the die is 15 1” deep and tapers from 
2}} in. diameter at the top to 244 in. at the top of knock 


out, so- that at the thinnest part of the wall it is 1 in. 
thick. This die burst with sufficient force te drive a dent 





Fig. 7. Facina anp BuRRING 


disk and repeats the operations as before, but while 
feeding the twist drill in with : right hand, with the 
left he removes the threaded disk from the tap 

The disk must be carefully chucked, for the tube which 
screws into it must be square with the seat, otherwise 
it will be cocked over and trouble would ensue when the 
shell Is fired, due to the inertia for ine tie disk to seat 


properly, with resultant distortion of the tube or powder 


cup or both. 





980 


On this operation 600 can be produced in 10 hours. 

The fifth and last operation is performed on a D. E. 
Whitton double-spindle centering machine, although in 
this operation only one spindle is used. 

The work A is screwed on the rotating spindle. The 
spindle and work are advanced by a lever, not shown. 
The facing cutter B removes the slight burr raised around 
the edge in the last forging operation by the metal enter- 
ing the space between the knock-cut and the lower die, 
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Fia. 8. MAKING STEEL DIskKs FOR SHRAPNEL SHELLS 


and also finishes the slight flat surface required on the 
lower edge. The operator also gives the other edge a 
touch with a file to remove any slight burr formed at the 
space between the upper and lower dies. Pivoted on the 
pin C is a lever D with the front end provided with a 
toothed cam for holding the disk while removing it from 
the spindle, 

The production of the 
1000 in 10 hours. 

Inspection is rigid on the disks, The requirements are 
fairly close, if one takes into consideration the way the 
pieces are produced. The tolerance of 0.02 in. would 
perhaps be considered large for a re-striking operation 
in an uptodate drop-forge shop; but it must be remem- 
bered that this is an ordinary blacksmith shop, where 
large rough work has been produced and the machine used 
is intended for the usual run of plate punching. In Fig. 
8 are shown the work, in section with dimensions, and 


burring and facing operation is 


the inspection gages. 

The gage A (about 14 in. thick) at / is for ascertaining 
the shape and diameter of the disk top and at F the total 
depth of the disk. The dimensions being given, the appli- 
cation of the various gages to the disk will be apparent. 

The gage B, also 14 in. thick, is for ascertaining at G 
the shape and diameter of the base of the disk (note the 
flats in the corners of the openings @). At H the thick- 
ness of the edges of the disk is gaged. The gage C is a 
thread gage for the central threaded hole. The plug gage 
D is for the recess which receives the top of the powder 
cup. 

Having passed these inspections a tube is screwed into 
a disk J, as shown in Fig. 8, and with the disk J resting 
on the lower level of the two-surface plate A, is tested for 
squareness with the square L. 

Owing to the inequality in thickness of commercial 
bar stock, disks are occasionally found, on inspection, to 
be too thick. These are returned to the smiths’ shop and 
re-struck, the excess of metal flowing into the tapped 
hole in the center, from which it is removed in the re- 


threading operation. 
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Making a Keyway Gage 
By A. B. CHRISTMAN 

The illustrations show the method used for making an 
accurate keyway gage. As shown in Fig. 1, it consists of 
two pieces having four important dimensions. We tried 
first to harden the plug, after slotting in such a way 
as to perisit of straightening on centers to bring the slot 
true with the center line before grinding its diameter, 
but found it impracticable owing chiefly to its small 
size. We changed the design and made it of three pieces— 
the plug, Fig. 2; the handle, Fig. 3, and the key or tongue. 

In Fig. 2, A is a small center-carrying tit which was 
later ground away, while B is a permanent tit having 
about 0.005 in. taper and made to fit the taper hole in 
the handle. To assist in setting the miller central and in 
the final grinding and testing of the plugs, three small 
plates were made from B. & 8. blade stock and left soft, 
one 0.0925, one 0.10975 and one 0.1135 in. thick. The 
fly-cutter, Fig. 4, was made at the same time from the 
same material hardened and ground. 

In Fig. 5, is shown the manner of holding the plug 
while cutting the slot. After roughing on the shaper. 
the cast-iron block A was held in the miller vise and 
the face B milled with a straddle mill. A dummy plug 
was then placed in position and a cut was taken with the 
fly-cutter, the work being set approximately central. 





F1IG.2 THE PLUG 





FIG.3 THE HANDLE 
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FIG.4 THE FLY CUTTER 
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FIG.6 TESTING DUMMIES 


pean We Wee 











FIG.7 FIXTURE FOR 
GRINDING THE TONGUES 


MAKING A Keryway GAGE 


The dummy was removed and tested as shown in Fig. 
6, in which A is a precision surface plate, B the dummy 
in different positions, and C and D the test plates. 

After the plugs were hardened and the ends of the 
tits drawn, they were tested on centers. They were then 
lapped until there was no variation between two points 
at each end. 

After the plugs were ground to size, tongues were 
pressed into place and ground while held as shown in 


Fig. 6, the gage A being used for settings. 
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Wasted Intervals in the Small Shop 


By Joun H. Van DEVENTER 





SYNOPSIS—Some manufacturers have unfor- 
tunate experiences with time study, but these 
should not condemn it. In most cases of this kind 
it is not correctly understood or applied. 
matter of fact, nearly all successful managers make 
use of it, though perhaps unconsciously. This 
article deals with the analysis of a simple lathe job 
and indicates the value of time study. 


As a 





When a workman comes to the superintendent with the 
complaint that the time allowed on a job is too small, 
what is to be done? One manager will accede to the 
demand or request—he is either chicken-hearted or lazy. 
Another will say, “Nothing doing”—he is bull-headed or 
ignorant. The third will say, “Let’s investigate the mat- 
ter”’—he is right. 

This third man does not say to the lathe hand who is 
making the complaint: “Run along, Bill, and put one of 
those pieces in the machine. It’s just half-past ten now. 
Do the best you can and come back as soon as the piece is 
finished, so I can time you.” Neither, if he is wise, will 
he stand at a distance and judge the rate at which work is 
being done by the physical activity of the worker, who, 
under these conditions, will rival a clog dancer for ener- 
getic and useless contortions. 

TAKING PRECAUTIONS 

He will take nothing for granted. His first move will 
be to look at the belt, for a slack belt has raised many a 
piece price without warrant, as a bit of grease upon a 
cone step has distorted many another. He will also take 
pains to examine the cutting tools for sharpness, hardness 
and angle, having had experiences resulting from both 
intentional and unintentional Where the 
cutting is to be at all heavy, he will likewise look to the 
chucking and driving of the piece, so that excuses for less 
than can properly be done can have no foundation on this 


carelessness. 


cause, 

Now, even assuming that he has taken all of these pre- 
cautions, he will still be largely at the mercy of the man 
who is doing the job on account of the presence of “‘in- 
tervals.” Take the case of boring and facing a flanged 
cylinder. How many chances has a man to soldier on a 
job of this kind and get away with it? More than most 
people imagine. Let me put myself, for your benefit, in 
the place of the lathe hand who wishes to boost the price 
on this job. 

DETAILING THE “INTERVALS” 

First I must read the blueprint and see what is to be 
done, and next secure a sling to put about the casting. 
Both of these actions are favorable to the intentional 
losing of a little time, but the interval that occurs between 
them is what will cost you money. There are twice as 
many opportunities to soldier as there are individual 
actions in the complete operation, because there is an in- 
terval between each two, which, by a slight and undetect- 
able lengthening, may be made to increase the total very 


perceptibly. 
Proceeding to actual details of the work, my next steps 
are to lower the chain hoist (interval), attach the rope 


(interval), get clamps and 


sling (interval), hoist away 
bolts 
plate 
faceplate (interval), take off the sling (interval), true up 


(interval), attach the clamps and bolts to the face 


(interval), secure the casting temporarily to the 


with chalk (several intervals), tighten the clamps perma 
nently (interval). 
RouGH-BorinG, WITH INTERVALS 


Now 


Selecting a tool is a critical o 


So much for the chucking. comes the rough-bor 


ing. peration (interval): | 
must grind it (interval) : it 


val), placed in the toolpost (interval), shims put under it 


must be stoned a bit (inte! 


(interval), and finally tightened (interval). I have for 
(interval), 
next set my calipers to scale for the roughing cut (several 


(interval ), 


} 


gotten the bore, so I must look at the print 


intervals). I throw the shifter for starting 
but see that the speed is too fast on open belt (interval), 
so the back gears must be thrown in (interval), and as 
the speed is still too fast, the belt must be shoved up to 
the third step on the lower cone (interval) ; since the belt 
is tight I must get the belt pole (interval), and throw the 
belt on the upper cone (interval), then run it up by hand 
on the lower one (interval), before putting the pole away 
(interval). 
set the tumbler gears in the feed box (interval), after 


which I walk back to the carriage (interval), rack the eat 


The next step is to select the proper feed and 


riage into position (interval), run in the cross-slide (in 
terval), set the tool roughly to its cut (interval), then 
test the cut for size and caliper it (several 
After the 
the power feed and no more intervals occur for a while, 


strike a hard 


intervals). 


securing rough diameter I throw in 


proper 
unless | spot and have to change tools o1 
regrind. 

After the cut 
wind as conditions will 


runs through and I have cut as much 


permit, | throw out the power 


feed (interval), retract the carriage (interval), throw the 


shifter to stop (interval), take a careful look inside 


(interval), then remove the 
(interval). 


roughing tool and put it away 


FINISH-BORING, WITH INTERVALS 


Next I select a tool for finish-boring (interval), exam 


ine it critically (interval), go and grind it (interval), 
come back and stone it (interval), place It mn the tool post 
(interval), take out some shims (interval), and tighten 
the tool post (interval). Next | 
the dimensions of the finished bore by looking at the blue- 
print (interval), set my calipers (interval), throw the 
belt up a step (interval), get the stick for the upper cone 
(interval), change the feed tumbler for the finishing cut 
(interval), rack the carriage ahead (interval), advance 
the cross-slide (interval), and then test the cut for size 
by calipering (several intervals). 

Throwing the power feed for the finishing cut gives 


must reassure myself of 


must stop once or twice 


some relief from intervals, but | 
and caliper to see that the hole is not tapered. Kach time 
this means throwing the shifter twice (four intervals). 


LOOKING TO SEE IF THE HOLE Is Stitt THERE 


After the cut is finished I must throw out the power 


feed (interval), throw the shifter (interval), advance the 
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rross-slide so the tool will clear the hole (interval # rack 
back the carriage (interval), swab out the dust and chips 
with a piece of waste (interval), look carefully inside to see 
if the hole is still there (interval). This may be lengthened 
by the discovery of sand-spots or blow-holes, which will 
necessitate searching for the boss to have him pass judg- 
ment before the facing cut is attempted. If all goes well, 
I next loosen the tool-post screw (interval), then remove 
the tool and put it carefully away (interval). 


RouGH-FACING, WITH SEVERAL INTERVALS 


This means 
(interval), 


“he next step Is to face the outer flange. 
selecting a bent tool 
it (interval), returning to the machine and ston- 


round-nose roughing 
grinding 
ing it (interval), putting it in the tool post (interval), 
setting it for height (interval), tightening the tool (in- 
terval), throwing the belt down one step (interval), meas- 
uring the length of casting for the roughing out (inter- 
val), racking the carriage (interval), advancing the cross- 
slide (interval), starting the cut with hand feed (inter- 
val), measuring the length again (interval), clamping 
the carriage (interval), and throwing in the power cross- 
If there is no power cross-feed, so 
interval 


feed, if there is one. 
much the better for me, for I can introduce an 
after every twist of the cross-feed screw handle. 
After the rough-facing cut is finished, comes a turn or 
throw out 
loosen the carriage clamping screw 


two at cutting wind before | the cross-feed 
(interval), then I 
(interval), rack the carriage away from the work (inter- 
val), retract the cross-slide (interval), loosen the tool-post 
clamping screw (interval), and take out the roughing tool 
and place it carefully away (interval). I next select a left- 
hand bent finishing tool (interval), feel of its edge (in- 
terval), stone it a bit (interval), place it in the tool post 
(interval), set it for height (interval), and clamp it (in- 
terval). I then rack back the carriage (interval), advance 
the cross-slide (interval), set the cut (interval), measure 
for length with a scale (interval), clamp the carriage (in- 
terval), and throw in the power feed. 


TESTING THE ACCURACY, WITH INTERVALS 

When this cut runs out, after throwing out the cross- 
feed (interval) and stopping the machine (interval), I 
test the flange face for square with a straight-edge used 
In conjunction with another interval; if the test proves 
satisfactory, I can next proceed to the second chucking. 
At the risk of tiring your patience, having started this 
job, I am going to finish it, for I do not believe that any- 
one of you has ever realized how many intervals and how 


few cuts compose most machine jobs. 


THE SECOND CHUCKING AND SomE More INTERVALS 


I loosen the carriage clamp screw (interval), rack the 
carriage out of the way (interval), reach out for the jib 
crane and pull it over (interval), get the rope sling (in 
terval), pass it around the cylinder and make a hitch 
(interval), take out the (interval), 
loosen the faceplate clamps (with an interval for each), 
sling the casting free (interval), turn it end for end (in- 
terval), swing it back into place (interval), secure it tem- 


the slack of hoist 


porarily (interval), throw out the back gears (interval), 
lock the cone to the spindle (interval), remove the rope 
sling (interval), pick up a piece of chalk (interval), throw 
the belt shifter (interval), then mark and true up the 


casting (several intervals). 
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Then I secure the clamps (interval), throw in the back 
gears (interval), select a roughing tool (interval), grind 
it (interval), stone it (interval), place it in the tool post 
(interval), set it for height (interval), tighten the tool- 
post screw (interval), throw the shifter (interval), rack 
the carriage (interval), run in the cross-slide (interval), 
set a trial cut (interval), measure for length with the 
scale (interval), reset to leave y's in. for finish cut (inter- 
val), clamp the carriage (interval), and throw in the 
power cross-feed. The roughing cut being finished, | 
loosen the carriage clamp screw (interval), rack the car- 
riage (interval), back up the cross-slide (interval), loosen 
the tool-post screw (interval), remove the roughing tool 
(interval), put it carefully away (interval), pick up the 
finishing tool (interval), stone it a bit (interval), place 
it in the tool post (interval), set it for height (interval). 
clamp it (interval), rack the carriage (interval), run in 
the cross-slide (interval), set a test cut (interval), throw 
the shifter (interval), scale the casting for length (inter- 
val), reset the cut (interval), throw shifter to start (in- 
terval), take a test cut (interval), throw the shift to stop 
(interval), measure again (interval), throw the shifter 
to start if it is satisfactory (interval), clamp the carriage 
(interval), throw in the power cross-feed and take the 
finishing cut. 


CLOSING Up oN THE INTERVALS 


Then I loosen the carriage clamp screw (interval), 
rack the carriage (interval), throw the shifter (interval), 
try the casting again with the scale for length (interval), 
try it with a straight-edge for square (interval), throw 
away the old chew and take a fresh one (interval), reach 
over and get the hook (interval), put the rope sling 
around the cylinder (interval), put the hook in the sling 
(interval), take up the slack (interval), loosen the clamps 
on the faceplate (interval), swing the work free of the 
machine (interval), lower away (interval), remove the 
sling (interval), swing the jib crane out of the way (in- 
terval), dust off the carriage and ways with a brush (in- 
terval), then finally remove the finishing tool and put. it 
away (several intervals). 

[ feel that I have omitted something, probably it is an 
interval, but let it go for as it is there are enough intervals 
to go around. In fact, we have over 175 intervals in this 
simple lathe job that takes but six cuts! 


THE Reat Meat or Ir ALL 


Keeping in mind the great preponderance of intervals 
and how much more they can affect the total time on a job 
than the speed or feed, or the make of steel used, is it not 
worth while to study them? This is what is known as 
“time study.” It isn’t so much the timing of these inter- 
vals that counts as it is the brains and reasoning that is 
employed to reduce them. 

If vou think that there is something in this, don’t jump 
right in and buy a stop watch; there are other things that 
must be had at the start. One of them is a pair of spec- 
tacles that will enable you to look at things differently—to 
see the individual actions, and the intervals, instead of 
seeing the job as a whole. I can’t refer vou to anyone who 
has such spectacles for sale, but you can make a pair for 
vourself—try it and see. Look for the intervals on a job 
or two each day, and what you will see and learn, and what 
it will lead to, will repay you for the trouble many times 
over. 
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Methods Employed When Making 
the Franklin Crank Case 


By Rospert MAWwsoNn 





rons holes; drill holes in bottom; drill gain. holes in bot- 
SYNOPSiIS—This article gives the operations, tom; drill all holes in top; spot-face complete; cut out 
tools and times required to machine a crank case. 242-in. hole in chain case ; face rear end of base to length ; 
The casting is first rough- and finish-milled ; after- cut acme thread and oil pocket in bearing box; tap 34- 
ward, the bearings are bored to size. These ma- in. holes in top; drill end of base; ream valve-lifter 
chined surfaces are used in subsequent operations guide holes; tap complete top and bottom ; tap both sides ; 
to locate the part. The jigs and fixtures are made tap ends; drill and tap 3¢-in. holes in end of chain case 
with quick fastening devices, so that the minimum and camshaft boss; cut slots in chain case; burr complete 
amount of time is required when placing or remov- and chip: hand ream lifter guide holes. and finish-burr, 


ing the part. 
Mituinge tur Top 





The sequence of operations followed by the H. H. When milling the top of the case, Fig. 1, the casting 
Franklin Manufacturing Co., Syracuse, N. Y., when is placed on the machine table and a 14-in. cutter with 
machining crank cases of the type shown in Fig. four inserted teeth is operated at 160 r.p.m. with a feed 




















Fie. 2. Fixture ror RoveH-MiILuine Borrom Fig. 3. Mittinc Ark Pump AnD Bosses 

1 is as follows: Rough-mill top; rough-mill bot- of 0.02 in. per revolution. The time required for this 
tom; finish-mill bottom; finish-mill top; mill gener- operation is 14 minutes. 

ator air pump and bosses; mill ends; straddle-mill The operation of rough-milling the bottom is per- 
base bearings; mill back of chain case; mill mag- formed in the fixture shown in Figs. 2 and 2-A. The 
neto boss; mill ends of camshaft bearings; mill casting is placed on locating pins and held down with 
25 /,,-in. slot; rough-bore internal base and camshaft bear- the various straps shown. Spring pins and the wedges 























Fie. 4. Fixture ror MItuine Enps Fie. 5. StTRADDLE-MILLING THE BEARINGS 


ings; finish-bore bearing boxes, camshaft bearings and_ A assist in resisting the machining stresses. The clamp 
magneto bearings; drill, ream and face 0.843-in. hole; B holds the part against shake. ‘The fixture is located 
bore and ream 3-in. hole; drill two 14-in. pipe-tap holes, by tongues and held in the usual manner. ‘Phe cutter 
two 5¢-11 holes and two 3-16 holes; drill and spot- used operates at 370 r.p.m. with a feed of 0.013 in. pet 
face %4-13 hole; drill five Yg- and one %-in. pipe-tap revolution. 
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The operation of finish-milling the bottom is per 
formed in the fixture just described, the time required 
being 12144 min. 
chine table without using a fixture in 13 minutes. 

The fixture milling the generator air 


pump and working bosses is shown in Figs. 3 and 3-A. 


The top is finish-milled on the ma- 


used when 
The casting is located against pins at the rear and on 
Two clamps, tightened 
The fixture is located 


two finished pads at the front. 


with nuts, hold it in position. 


by tongues and held with bolts. 
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are machined as the table is fed against them. The time 
required is 8 minutes. 

Motion is obtained for the cutters from a werm on the 
shaft B, which is mounted qn the driving shaft of the 
miller. This worm drives a wormwheel mounted on a 
shaft on which are placed two spur gears. These gears 
mesh with the gears (, thus driving them. As the lat- 
ter are fastened on the same shaft as the cutters, these 
are also rotated as the gears revolve. 

An end view of the machine is shown in Fig. 6. In 

















VieEW SHOWING Fic. 7. 


DRIVE 


Fra. 6. 


CAMSHAFT 


The machining is done with the 1014-in. cutter A, 
which carries four inserted blades. The milling cutter 
operates at 350 r.p.m. with a feed of 0.019 in. per revo- 


lution. 


MILLING THE ENDs 


The fixture used when milling the ends is shown in 
Figs. 4 and 4-A. The casting is located over a rect- 
angular pad, between pins, and against stop-surfaces at 
the rear, being forced against the latter with the knob 
The clamps B are tightened on the casting 
The fixture is placed 


screw A. 
with the nuts to hold it securely, 
with the surface C resting against the edge of the ma- 


FIXTURE FOR MILLING ENDs OF 
BEARINGS 


Fixture Usep ror BortInG THE 
Various BEARINGS 


Fig. 8. 


this, the worm and the intermediate driving spur gears 
are visible. 

When milling the back of the chain case and magneto 
boss, the casting is fastened on the machine table and a 
vertical head attachment is used. The cutter employed 
is 1014 in. in diameter and has four inserted teeth; 
it operates at 288 r.p.m. with a feed of 0.015 in. pei 
revolution. The time required for the former operation 
is 314 min. and for the latter, 8 minutes, 


Mituing CAMSHAFT BEARINGS 


When milling the ends of the camshaft bearings, the 


fixture shown in Figs. 7 and 7-A is used. The casting 




















BoRING THE Pump Hoe 


Fig. 9. 


chine table and is held down with bolts in the slots 
shown. 

The operation is performed with a 15-in. cutter fitted 
with four inserted teeth, operating at 288 r.p.m with a 


feed of 0.015 in. per revolution. 


MILLING THE BEARINGS 


The fixture used when straddle-milling the base bear- 
ings is shown in Fig. 5. The casting is located against 
the pads A and held down with straps. The machining 
is done with thirteen 4144 by 1 in. cutters correctly spaced 
for the bearings. These cutters operate at 42 r.p.m. 
with a feed of 0.006 in. per revolution, and the surfaces 


Fic. 10. Jig ror O11-Piee Howes 


is located against a pad A and two screws on each side, 
The straps C are 
then fastened on the casting to hold it securely. The 
fixture is located with the surface D resting against the 
edge of the machine table and held down with bolts in 
the slots shown. t-in. 
diameter cutter fitted with six inserted teeth and oper- 
ated at 350 r.p.m. with a feed of 0.015 in. per revolution. 
per- 


as B, are tightened against the sides. 


The machining is done with a 


The operation of milling the * gain. slot is 
formed with the casting resting on the miller table. A 
5x*°/,,-in. side-eutter is used, operating at 288 r.p.m. 
with a feed of 0.025 in. per revolution. The time re 


quired is 244 minutes. 








June 10, 1915 AMERICAN MACHINIST 


age: 


Ne hea 


FIG 11-A 
coy 


——_— 














DETAILS OF JIGS AND Fixtures Usep tN MACHINING FRANKLIN CRANK CASES 











986 AMERICAN 


When rough-boring the internal base and camshaft 
hearings and when finish-boring the bearing boxes, cam- 
shaft bearings and magneto bearings, the fixture shown 
in Figs. 8 and 8-A is used. The casting is located 
against the pads A and the surface B. Three straps hold 
it securely on the fixture. The various holes noted are 
then bored, the bars being guided on each end of the 
fixture. 

FacInG BEARING 

When facing the magneto bearing, the cutter is forced 

back with a screw operated by a handle. (This detail is 
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bores of the crankshaft bearings. Shoulders on one of 
the plugs locate it correctly, and it is held in position 
with the two straps A, which are tightened with the knob 
nuts shown. 

Two 4}-in. holes are drilled at B, two #-in. at C, 
two *°/,,-in. at D and a 43-in. at FE. The surface is also 
spot-faced. 

The operation of drilling the pipe-tap holes on the 
other side of the case is performed in the jig shown 
in Figs. 11 and 11-A. The case is located against a 
stop A resting on finished pads on the base of the jig 





























Fic. 11. Drittmne Orn Howes on OTHER SIDE 


shown clearly in Fig. 8-A.) The speed of the bar when 
machining the camshaft is 175 r.p.m. and for the crank- 
shaft 138 r.p.m., both bars operating with a feed of 1 
In. per 2144 minutes, 

When machining the pump hole in the case, the jig 
shown in Fig. 9 is used. This is located by two half- 
plugs which fit into finished bores of the crankshaft 
bearings. The cover A is fastened down with the thumb- 
screw, as shown. 

A 0.843-in. hole is then drilled and reamed; the sur- 
face is faced, and a cored hole bored to 3 in. diameter. 


Fic. 12. Drii~tinc Hotes In Borrow 


and fastened down with the two straps and knob nuts 
B. Five 44-in. holes, as C, and a 4§-in. hole at D are 


then machined. 
DRILLING PartinG-LINE HoLes 


The methods used when drilling the holes in the bot- 
tom of the case is shown in Fig. 12. The casting is 
located by two 35-in. plugs which fit into the cored 
holes. The drills are guided through bushings in the 
jig plate A. This is also guided by the rods B. In 


operation, after the casting has been placed in position, 
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Fie. 13. Fixture ror Currine 
HoLe In CAsE 


Slip bushings are provided to guide the various tools 
used for these operations. The stop-plate B is used to 
prevent the bushings rising when machining the holes. 
The time required is six minutes. 


Dritting Ort-Pirgk Howes 


The jig used when drilling the oil-pipe holes on the 
side of the crank case is shown in Figs. 10 and 10-A. 
The casting is placed on two half-plugs which set into 











Fig. 14. Macutnine Rear’ Fic. 15. Frxture ror Tapprne Bortom, 
END OF BASE Tor AND SIDES 


the jig is lowered by means of the machine head onto 
the piece, thus holding it. The head is allowed to con- 
tinue its descent, and the drills, passing through their 
guide bushings, machine the casting. Sixteen **/,,-in. 
drills are used and the operation requires four minutes. 
The drills operate at 437 r.p.m. and the feed used is 
6.28 in. per minute. 

The remaining holes in the bottom are drilled in the 
same jig, the drills being guided through a second set 
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of bushings. For this operation, 2.35 minutes are re 
quired. The lubricant for the drills is forced through 
the pipe C onto the tools by a pump. 

When drilling the holes in the top, a similar type of 
jig is used on the same machine. In this case, however, 
the casting is located by two half-cireular plugs which 
fit into the bore of the crankshaft bearings. The time 
required for this operation is 2.35 minutes. 

The next operation is spot-facing the various holes. 
No fixture is used. The time required for the opera- 
tion is five minutes. 

The operation of cutting a 2}3-in. hole in the chain 
case is illustrated in Figs. 13 and 13-A. The casting 
is located by a half-circular plug which fits into the 























Fig. 16. Driewina Hoe Fic. 17. Curtine SLots 
AT END IN CAsI 


machined bore for the crankshaft and is held in con- 
tact with the knob A. The 243-in. hollow mill is guided 
in the bushing B, operating at 180 r.p.m. with a feed of 
0.004 in. per revolution. 


MACHINING Rear ENpb or Base 


The method in which the end of the base is machined 
to length and the acme thread and the oil pocket are 
cut in the bearing box is shown in Fig. 14. The cast- 
ing is located by four dowels which fit into holes drilled 
on the parting-line surface. The tools A are made with 
stop collars so that the correct length of surface is ob- 
tained. The tools are guided in the fixture at B, so that 
the machined surfaces are in alignment. The time re- 
quired for performing these operations is eight minutes. 

The 34-in. holes are next tapped in the top, the time 
occupied being three minutes. The same jig is then 
used for drilling the ten 14-in. holes in the end of the 
base, the time required being three minutes. The valve- 
lifter guide holes are also reamed, two minutes being 


required. 
TAPPING THE CASE 


The next two operations are performed on the fixture 
shown in Figs. 15 and 15-A. The case and the bearing 
caps are located with the center bar A. The fixture is 
provided with an index pin B and suitable bushings in 
the flange C. It can also be swung around on a circular 
base so that the various holes are in a convenient posi- 
tion for the operator. 

The first of these operations is tapping the top and 
bottom complete, using No. 10x32, 4x18, 3¢x16 and 
(gx14 taps and gages, 15 min. being required. The 
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other is tapping both sides, using Y- and %%-in. pipe 
taps 3gx16, 44x13 and 5¢x11 taps and gages, the time 
ne upied being 10 minutes. 

The next operation is tapping the ends, using a x18 
tap and gage. A hole is also machined with a No. 21 
drill and tapped with a No. 10x32. The jig used for 
drilling this hole is shown in Fig. 16 and the time is 
114 minutes. 

The three %-in. holes in the end of the crank case 
and camshaft boss are next drilled and tapped, a simple 
jig being used for the purpose, The time required for 
drilling and tapping is three minutes. 

The operation of cutting the slots on the crank case 
is performed in the fixture shown in Fig. 17. The 
casting is located by two pins which fit into holes drilled 
at the end and is fastened down with the clamps as 
shown. The *5/,,-in. two-lip cutter machines the surface, 
operating at 486 r.p.m. and using a hand feed. The time 
required is two minutes. 

The last two operations on the crank case, burring 
and hand-reaming the lifter-guide holes, require 5 and 
714 minutes respectively. 

® 
What Should a Young Machinist 
Study? 
By Hl. P. Asuey 

The question of why a young man should study algebra 
is an important one, and each individual should answe1 
it for himself according to circumstances. There is, how 
ever, certain fundamental knowledge which every machin- 
ist should acquire in connection with his shop work. 

We may assume that a machinist is best equipped for 
his work when he knows enough mathematics to solve 
any practical shop problem which may arise; when he 
has enough knowledge of mechanics to understand the 
principles involved in any mechanism he may be called 
upon to construct ; enough pra tical experience to operate 
successfully any machine tool; enough manual skill to do 
any hand work that may be given him to do; enough judg- 
ment to know the degree of refinement required for each 
piece of work, and enough understanding of humanity to 
enable him to deal successfully with all kinds and sorts of 
meh, 

Such a mental equipment, combined with good health, 
assures success at his trade. But who ever saw such a 
man? If he existed he could make a living by exhibiting 
himself. 

The average apprentice has had a more or less thor 
ough common-school education—to about the sixth grade 
Ile knows how to read and write and has a fair knowledge 
of arithmetic. He does not know a thing about theoreti 
cal mechanics or any of the higher mathematics, is pro 
foundly ignorant of human nature and has an inborn ab 
horence for study, unless it be immediately related to his 
actual work. The question then becomes, If this young 
man can be induced to study, what would give the largest 
returns for the time and effort CXp naded 7 


THE Stipe Ruve Important 


My suggestion for this kind of live American boy is 
that he first be introduced to the slide rule, remembering 
that he does not care a thing about theory. All he cares 
to know is how it works. Show him: he mav learn the 
theory himself some day and take great pleasure in us- 
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I know one boy who learned to use the slide rule 
dividing and solving problems in propor- 
He does not know that there 


ing it. 
for multiplying, 
tion in just one 
is such a thing as a logarithm, and does not care. 

The slide rule reduces most mathematical calculation 


noon hour. 


toa purely mechanical process. ‘The average boy delights 


in mechanical processes and soon learns to like the slide 
rule, 
slide rule opens up the way to an understanding of shop 
When we consider that 


By reducing the laboriousness of arithmetic, the 


mathematics by a short route. 
three-quarters of the usual shop problems are simple 
proportions, we see how the slide rule simplifies matters. 

After the boy has become proficient in the use of the 
slide rule, he should be induced to systematically study 
some good machinists’ handbook. I know of a class of 
machinists’ apprentices who are using the AMERICAN Ma- 
CHINIST HANDBOOK as a textbook. They are making 
marked progress too. Their instructor is a foreman in 
the shop, and the classes are held in the shop during noon 
hours. This book, while not intended for a_ textbook, 
covers most essentials of the machinist trade better than 
any other. The boys who thus study their trade are keep- 
ing close to the best current practice, and later, when 
the thirst for theoretical knowledge comes, as come it will 
unless the boy be a misfit, the basis for theory will have 
been laid in sound practice. 


3) 


Holders for Bench-Lathe 
Draw-In Collets 
By E. P. Fickes 


The collet holders shown will be found convenient for 
holding pieces while turning or boring eccentrically, or 
where it is required to do some irregular milling on a 
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F 1a. 1. 
Two DitaGrams or CoLLtet HoLpers 


piece of work clamped on a bench-lathe faceplate in con- 
nection with a turning operation. The faceplate with 
the work mounted can be transferred from the lathe to 
the miller and then returned for further operation in 
the lathe, when necessary. 

Referring to Fig. 1, the body A is made of machine 
steel, carbonized, lapped true on the bottom at B, and 
clamped on to the faceplate of the universal grinder. 
The inside is ground to fit a standard bench-lathe collet 
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C, while the outside at D is ground true at the same 
setting. The gear £ is fitted to the threaded end of 
collet and serves as a draw-in nut. It is operated by 
the pinion F,, drawing the collet against the taper seat 
and closing it centrally on the work. The gears # and 
F are made of machine steel, case-hardened, and are pro- 
tected from dirt and chips by the steel plate G, which 
is held in place by the four screws H. 

Another design of collet holder is shown in Fig. 2. 
This is to be used in the miller vise or clamped on a 
flat surface on either its side or end. The body A is 
made from a bar of square steel, hardened and ground 
all over. The bevel gear B and the pinion C are of ma- 
chine steel, case-hardened, and are held in the body by 
the plate D and the screws £. 

In operation, this collet holder works just as indi- 
cated in Fig. 1, except that a square-end wrench is used 
at F’ to turn the bevel gears which operate the chuck. 








THE WORK CLAMPED ON THE (8) 

FACEPLATE IN BENCH LATHE 

THE WORK MOUNTED ON THE 

BENCH-LATHE FACEPLATE AND 

HELD IN COLLET HOLDER FOR 
A MILLING OPERATION 





(c) 
HOLDER CLAMPED ON ENG/NE 
LATHE FACEPLATE FOR TURNING 
ECCENTRIC PIECES 


Fig. 3. 


(0) 
NO.2 COLLET HOLDER AS USED 
IN MILLING MACHINE WSE 


Four APPLICATIONS OF THE COLLET 


The advantage over the old-style draw-in nut is that 
the collet can be operated while the holder is clamped 
on a faceplate or held in a miller vise in either a ver- 
tical or an angular position. With the usual collet, this 
cannot be done without resetting the holder every time 
it is operated, as the draw-in nut is on the under side 
and cannot be released while in that position. 

Several applications of this collet are shown in Fig. 
3. It is clamped to a faceplate of a bench lathe at A, 
on the table of a miller at B, eccentrically on an engine- 
lathe faceplate at C and in a miller vise at D. Other 
applications will suggest themselves to users. 


% 


A paper read before the Institute of Metals states that 
hydrofluoric acid was introduced by Brislee for etching alum- 
One part of fuming hydrofluoric acid is added to 10 to 
20 parts of water. After treatment in this solution the speci- 
men should be cleared by dipping it for a few seconds in 
strong nitric acid, and then washed and dried. Gwyer finds 
this method “most valuable on account of the beautiful 
manner in which it develops the structure of pure aluminum— 
cast, worked or annealed.” Rosenhain uses this reagent for 
aluminum and its alloys, and finds that a solution of hydro- 
to eight), followed by immersion in dilute 


inum. 


fluoric acid (one 


nitric acid (60 per cent.), is very satisfactory, particularly for 
revealing the crystalline structure of pure aluminum and of 
homogeneous solid solutions, 
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The Problem of Hiring Men 


ar ©. 





SYNOPSIS—Facts and rules formulated from 
experience in hiring machine-shop help. It is rec- 
ommended that two men work together in picking 
men from a crowd, for the moral support that each 
can give the other. The problem of the age limit 
and old man is frankly presented. Favoritism is 
carefully guarded against. 





The hiring of help is one of the most perplexing 
problems, as well as the most important, the discerning 
executive has to deal with. It is the foundation upon 
which he must build, but usually he gives less attention to 
choosing help than to picking out machinery. The duty 
is commonly delegated to a more or less efficient subordi- 
nate. I say this because it requires a peculiar tempera- 
ment and a long memory to be a good employment clerk. 
The only reason why the superintendent is any better 
than the usual clerk is because he knows a little nearer 
what he requires and has more latitude in rejecting those 
who are apparently unfit. 

To hire properly, one must leave his sympathies behind 
and turn a deaf ear to hard luck stories. He must be 
able to discriminate between independence and impudence, 
between experience and bluff; be reasonably sure from a 
man’s face and manner whether or not he is telling the 
truth and how much of it, and also be able to determine 
at a glance whether a man would be desirable if he were 
all he claims to be as a mechanic. When you ask a man 
what kind of a miller he worked on and he answers, “I 
don’t remember the name,” it is quite evident that either 
he is not what he claims to be or is not an intelligent 
workman. The man who in answer to your query as to 
where he has worked, says, “I have worked all over,” is 
usually in the same class. I very often ask questions 
irrelevant to a man’s business to test his general knowledge 
and powers of observation. Even so, 30 per cent. of the 
people I picked during the two years I did the hiring 
were unsatisfactory. 

I am writing of conditions in a city that has very few 
native mechanics. Those few are used to large work, 
work that is built instead of manufactured. The city is 
not on the route of the itinerant mechanic, as the next 
jump is too long. We cannot go out and pick up mechan- 
ics as can be done in the East or in cities like Cincinnati. 
Thus, hiring must conform to actual conditions. Our 
raw material, however, is mostly native born and intelli- 
gent. 

We hire help twice a day—at 8:30 a.m. and 1:30 p.m. 
We are a considerable distance from the center of the 
city, and do this to give men time to come to us after 
applying for downtown jobs. 

It has been our-practice not to depend upon applica- 
tions for any places save special and executive positions. 
There are two reasons for this—one, that it is not always 
fair to the applicant; and the other, that the loss of time 
occasioned by writing an applicant and after several days 
receiving an answer, if one is received at all, that he has 





*General Superintendent, Wagner Electric & Manufactur- 
ing Co 
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another position. The next man you write to shows up 
two or three days later and informs you that he has quit 


his position to accept the one you offer. Your lette: 
stated nothing definite, merely asked him to call if at 
liberty. He is not exactly the kind of man you had 


in mind for the job, still, under the circumstances, you 
feel obliged to give him a chance. 


THe EMPLOYMENT FILE 


To my mind, the only way to conduct an employment 
file properly is to receive all applicants personally, put 
them through a searching inquiry, look up their references, 
and file only those considered exceptional persons you 
would be glad to hire at some future time. You would 
then know that any man for whom you might send would 
be desirable. When you require a man, send him a letter 
advising him to write or report before a certain date, and 
not after that unless notified again. 

With us no foreman is allowed to hire men. He can, 
however, reject any or all men sent to him, if he so wills 
He cannot justly be held responsible for results and have 
nothing to say as to his men. ‘This is very different, 
however, to having people bothering him for positions 
or having him hiring friends for positions they cannot 
fill satisfactorily. 

Upon being hired, every man signs an application blank, 
which is filled out by a clerk. This blank is intended 
to take care of local conditions. ‘The significant part is 
that employment is accepted subject to regulations in the 
“Rule Book.” This book contains our general policy and 
all fundamental rules that directly concern the applicant. 
Rule 10 states that “Any person entering the employ of 
the company, who quits or is discharged before completing 
a full day’s work, will receive no pay therefor.” The 
equity of this may be open to question, but I think not 
its advisability. If he is discharged, it is because he has 
cost us more than his day’s pay or is unable to earn 
anything. If he quits, he does so knowing the rule. No 
record of any kind is kept save the application. 

In the case of a mechanic, his references are investigated 
after he has been hired, and any dis¢ repan ies are settled 
later. All applications are sent to the superintendent fo1 
final O. K. accompanied by any former application blanks 
of the same man. In this way he is advised as to whether 
the man has worked for the company before, why he left, 
and his previous rate. No man can come back under 
a year at a greater rate than he formerly had for the 
same work, nor can he leave and come back more than 
twice. 

One of our unwritten laws is that we will not hire 
people who have relatives in the office, as we do not 
consider it good policy. Like most other rules, it is 
broken at times. We do not object to hiring a relative 
of a friend or stockholder of the company, but when once 
hired he loses his identity as far as anyone is aware. The 
foremen are not informed who he is, and if he is not 
able to stand on his own feet, he meets the same fate 
us any other employee. We are willing to give him a 
position, but not to keep him in it. Any other policy 


is a menace to the successful operation of the factory. 
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In the matter of apprentices, the hiring is done by 
Contrary) to our other rules, we give preference 
Here we start 


myself. 
to the sons and relatives of our employees. 
with a green boy, and the presence of a relative is a help 
rather than a detriment, We also in an indirect 
way trying to encourage the upbuilding of families of 
mechanics, like those in many New England towns. It 


are 


is looking a long way ahead, but a start must be made 
time. 

Having hired the man, the next thing is to keep him. 
The idea used to be that if a man did not like his job he 
could quit and there were many others to take his place. 

The building up of a good 
The loss of a man may mean 


some 


In our city this is not so. 
force is the work of years. 
the hiring of four or five men before he is properly 
1 estimate that to replace a man satisfactorily 
us from to This time 
and material until the new man can turn out as good 
The high figure is for a good tool and 


replaced, 


costs $50 $500. means loss of 


work as the old. 
die maker who has been with us long enough to know our 
ways and methods. A new man may be efficient in some 
ways, but not wholly so for a year. 


AN EXPERIENCE IN PeRSONAL HIRING 

Several years ago | determined to investigate this sub- 
ject thoroughly, having in view both an improvement in 
personnel and the permanency of a greater percentage of 
I gave considerable attention to the sub- 


our employees. 
The next step 


ject, both within and without the factory. 
was to hire the men myself. It was then that I began 
to realize the real difficulties of Theretofore I 
had seen only the successful applicant; then I had to 


hiring. 


listen to the unsuccessful tales of sick wives and families, 


and stories from stranded men and from old workmen, 


who wanted any kind of a job. The fact that stood out 
prominently was that the great majority of the applicants 
had trade—they “could do anything,” but nothing 
definite. They had let the vears slip ly while they looked 
on their 


no 


had occupied cus) positions or lived 
According to the tales of the old men, many 


the 


lor or 
parents. 
had quit because they “did not like it” or 
foreman “down on” Most of them 
obviously inefficient that | had the feeling that if I did 
would, but | 
It became very distasteful 


Fecause 


was them. were so 


not give them employment no one else 
could not conscientiously do so. 
for me to go to the employment office. A man without 
a position is very different from the man with one. 

he net 


improvement of our personnel in a mechanical sense, but 


result of my hiring was probably very little 
considerable in general intelligence and neatness. It is 
my experience that a neat, bright applicant with some 
general intelligence is eventually better for manufactur- 
Ing purposes than a slipshod mechanic. 

It requires the same kind of moral courage to hire men 
from a crowd of applicants that it does to face an audience. 
Some very able men appear at a decided disadvantage 
when doing this. Talking to one man is relatively the 
same as holding a conversation. Many talk 
well to one or two people, but cannot make a speech. 
The hardest part of a speech is the introduction-—if we 
can get by that it is plain sailing, but the effects of a 
false start remain that engineering 
salesmen who are capable and masters of their subject, 


men can 


with us. I notice 


frequently bring another salesman, equally a stranger. 
His function is to introduce the other man and open 
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conversation. Number two then takes it up and is per- 
fectly at home. So, with hiring men, my opinion, borne 
out by experiment, is that two men can, in most cases, 
hire better than one; this is especially true where the 
hiring is done by picking men from a crowd. 

At present our hiring is done by two general foremen. 
For a long time they alternated. I noticed that inefficient 
creeping in gradually—a cripple here, a deaf 
I knew from my own experience 


men were 


and dumb man there. 
that their sympathy was swaying their judgment and 


that they needed moral support. The result was the 


following note: 

Since the period when I hired men, it has been my opinion 
that the moral courage required to hire men was about the 
Same as that required to stand before an audience and make 
a speech; that hiring men at the employment office from 
among a crowd is very different from interviewing men who 
have been sent into the shop, and that many times the moral 
support of a companion would be very welcome. I am going 
you gentlemen to try out this experiment by both 
going to the employment office at the time and each 
hiring the men for his own division, but arranging some way 
so that each helps the other. The idea is that one may have 
the moral support of the other. I should like to have you 
report to me the results of the experiment. I am interested 
in the psychological aspect of it. 


It is too early yet to judge of results, but I notice 


to ask 
same 


that more questions are asked and that decisions are made 
more quickly than heretofore. 

There remains to be mentioned the vacation applicant. 
Our applications each year number about 100 from col- 
leges and high and grammar schools. We have found 
it necessary to fix a limit to the number of such young 
men we will hire, and take these only as we actually 
need them. 

THe Ace Limit 

The wise executive lays out a policy, definite or tenta- 
tive, as far in advance as possible, some features possibly 
do not come to fruition for years. One of the phases 
of the labor question is, What are we going to do with 
our men when they are old? The pension system, while 
I believe it is coming, is too nebulous to lean on at present. 
It seems to me the part of wisdom and justice that the 
men should know as definitely what to plan for in their 
old age as I do personally, 

The first point that presents itself is that while indi- 
viduals grow old, corporations do not nor will they consent 
to be slowed down by men who have passed their aggres- 
sive age. At around 50, a good executive is valuable for 
his experience and knowledge, but not for his initiative 
Any man who grows old in our service 
He is familiar 


and effic iency. 
must necessarily have been satisfactory. 
with our traditions, is disciplined in our ways, has given 
For this, he is valuable, but we cannot burden 
Individually and as a 


his best. 
ourselves with too many like him. 
corporation, we sympathize with the improvident old, but 
we feel ourselves obligated to care directly for only our 
own, 

Having all this in mind, | have endeavored to outline 
a policy for our general foremen to follow in hiring 
men, which may, perhaps, be best presented by quoting 
the following letter written to them: 
tentative policy regarding the hiring 
with it in any particular, 
yourself frankly 
hire men over 45 
have 


to outline a 
if you 
I should be glad to have you 

It is my opinion that we 
years of age for any position. In 
that men at 45 
probably have 


I wish 
of old 


men, and disagree 
express 
should not 
setting this limit, I 
better than 


man who 


in mind some are others at 30, 


should appears to be 


so I said—no 


15, judged by his actions. 


over 
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The reason for this is not lack of sympathy with men 
arriving at that age, but quite the opposite. It is and 
always will be the policy of the company to take care of its 
old men, that is, men who have grown old in its service 
This means that we will have an increasing number of men 
to whom we must give lighter work and less responsibility. 
This proportion should, of course, be as small a part of the 
whole as possible. This is not only a matter of sentiment, 
but also of business. We want it known generally inside 
and outside the works that we expect to take care of our 
old men. The presumption is, of course, that men who grow 
old in our service are good men and have helped to build up 
the business. 

If, however, we hire men from the outside who are fairly 
active when we hire them, but who have given the best 
of their lives to other concerns, it is not only difficult to 
teach them our ways, but when they grow old, we allow 
them to linger and linger and cannot find it in our heart 
to discharge them—and, of course, as a man grows older, 
the more tenaciously he holds to his. position We have 
several cases like this now, where we have been trying for 
more than a year to get up enough courage to let the men go 
So, for the protection of our own men, I ask that you do 
not hire any man who is apt to become a burden on us 
under 10 years. 

There has been considerable discussion in the newspapers 
of late years about the lack of feeling of corporations in 
refusing to hire men past a certain age, and the question 
naturally will arise in your mind as to what will become 
of old men if other companies follow our policy Our first 
duty is obviously to our men. Secondly, it is much less 
distressing to refuse a man employment than to discharge 
him when he is old enough to arouse our sympathies. 

The responsibility for the middle-aged man being out 
of work lies about equally between the man himself and 
the employer From my observation, the middle-aged man 
quits his job almost as readily as does the young man 
There will always be a sufficient number of smaller firms 
and individuals who do not care to take in green men and 
train them, and where the experience of the middle-aged 
man is a large factor. Other firms, owing to lack of a highly 
organized manufacturing system, also prefer them. There 
are certain other lines of business where they are valuable. 
It becomes a question of their finding their niche and being 
wise enough to stay in it. 

As a nation we are prone to be too sympathetic, and 
do not differentiate between the unfortunate and the 
inefficient. Our attitude toward prisoners, the nature of 
some of our charitable institutions, our tolerance of some 
civie officials, all indicate this. Many people hold that 
business and sentiment will not mix, probably as many 
hold contrariwise. The difference is that the one group 
bases its opinion on experience ; the other, on theory. One 
can always mix the two—to separate them is a different 
proposition. I came across the following extract from 
Nietzsche, the German philosopher, which seems to about 
fit the case: 

Pity is opposed to the tonic passions which enhance 
energy and the feelings of life Its action is depressing 
A man loses power when he pities On the whole, pity 
thwarts the law of development, which is the law of sele« 
tion It preserves that which is ripe for death It fights 
in favor of the useless and hinders the progress of the 
useful 


That may not be Christian, but it is very practical 
and sensible. 
% 
Trifles That Make a Toolroom 
Efficient 


By Harry G. THAYER 


In these days when efficiency is the watchword in all 
branches of human endeavor, the time and effort lost in 
small ways is surprising. This, I believe, is especially 
true of the toolroom. Plants employing high-priced ef- 
ficiency engineers for the shop who instal the latest ma 
chines and methods still miss in a large measure the de 
sired goal—efficiency. 
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I have seen these cost-accounting systems carried to 
suck a high degree of “efficiency” that it required 30 min 
of a tool-maker’s time at 45c. 
half inch of No. 60 drill rod or one 3-56 screw, either on 


per hour, to secure one 
worth only a fraction of a cent. To be sure, after he got 
this material, there was a complete record in the office as 
to who gave it out, who received it, who authorized th: 
transaction, and what job it was to be charged against 
I have heard manufacturers say in defense of this system 
that they would rather lose 10c. and know just wher 
But they 
do not really mean this, however much they may think 
they do. 


it went, than lose le. and have no record of it. 


The sheer nonsense of it is perfectly apparent, 
and there is no efficiency in such a system. It is merely) 
dignifying the old “penny-wise and pound-foolish” policy, 
with a new high-sounding name. Of course, I do not ad 
vocate an indiscriminate passing out of material with no 
record kept, but I do claim that the majority OL cost-a 
counting systems in use are so top-heavy that they miss 
in a large measure the end for which they are supposed 
to exist. 

The purpose of efficiency in industry, when all is said, 
s to secure the greatest possible return with the least 
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TriFLes THatr Make A TooLroom EFFICIEN' 


possible effort. The purpose of this article is to pot 


out where certain large amounts of energy are expended 
in the toolroom, upon which no returns are realized, and 
to show how these wastes mav most effectively be stopped 

A certain job-tool shop employing 75 tool makers 
changed hands a short while ago. One man bought prac 
tically all of the stock. Shortly after he had obtained 
possession, he came into the shop. He was struck by 
the large number of men walking about and, being of a 
rather excitable nature, he strode up to the general fore 
man and asked, “My God, where are they all going ?” 

If this gentleman had insisted on a correct answer to his 
question, and having got it, had acted logically in accord 
ance with it, he could have eliminated a large part of 
that walking around to the satisfaction of every one con 
Ther 
sary under the conditions that prevailed in that shop 
While there were high-salaried efficiency experts in the of 
fice, evolving excellent methods of manufacturing duplhi 


cerned, including the walkers. “cooing Was neces 


cate parts and while the cost-accounting system was effi 
ciency carried to the nth power, nobody paid any atten 
tion to the little leaks down at the bottom, which necessi 
tated all this “cvoing. ‘ 
STOPPING THE First LEAK 
Let us take a concrete case. Here is a tool maker who 
has a hardened cylindrical bar about 0.750 in. in diametet 
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which must be lapped accurately to size. He is going dili- 
vently from scrap box to scrap box hunting for a piece 
of cast iron out of which he can make a female lap. Af- 
ter hunting for half an hour and wasting his own and 
others’ time, he finds a piece about 44x6x8 inches. Taking 
this back to his bench, he cuts out with a hacksaw a piece 
sufficient for his purpose. By this time, that little piece 
of cast iron, weighing a few ounces, has taken on a value 
of 50c¢. or more. 

The cure for this leak is to have three sizes of female 
lap-blank patterns made, as indicated in Fig. 1, at a 
cost for patterns of one dollar or less. Have a sufficient 
number of each cast, and keep them in the tool crib to 
After that, female lap-blanks 
dollar, 


be passed out on request. 


will cost a few cents each, instead of one-half 


is formerly. 


STOPPING THE OrbrER LEAK 


Take another case. A tool maker wants the stock-and- 
time clerk to make out an order for a certain piece of stock. 
The clerk is in the time office on business. After 15 min- 
utes or so, the clerk turns up and makes out the order. 
The man takes it and hunts up the sub-foreman to get 
the order countersigned. The foreman is busy in conver- 
sation with the superintendent, and the tool-maker does 
not wish to interrupt. Finally, he gets the order signed 
and proceeds to the stockroom, where, after possibly an 
other wait, the stock is at last secured. This piece in the 


market is worth say lc. or less, but it has now taken on a 


value of 25c. or more. 
This leak 


o that a tool maker’s own requisition, signed by himself, 


could be prevented if it were arranged 
is all that Is required to secure stock for making the tools. 
It may be objected that all stock and material necessary 
lor a job should be put on a stock list to be attached 
to drawings of that job, and that all stock required 
should be secured before the drawings are turned over to 
the tool maker. This is true of all stock that actually 
enters into a job, but often there is material required 
for the process of completing a job, which does not ap 
pear when the job is finished. Again, it may be argued 
that if a tool maker can sign his own requisition he will 
be securing stock for Possibly ; but the 


cost department has his requisitions, and if anything ap 


his own uses, 


pears unreasonable, investigation can be made. 


Looking Up ELEMENTS 


\\ ASTE O| 


Another important waste is in looking up bolts, nuts, 
straps, heel blocks, and counter-weights for lathe face 
plate work, 

Bolts are nearly always hard to find, being thrown in 
a heap in boxes or drawers around the shapers or planers. 
The threads are thus banged up and the nuts will not 
lit; moreover, some nuts are hex and some, square, Straps, 
when they can be found at all, are generally in a decrepit 
condition and seldom in Ileel blocks to support 
the back end of straps must be hunted for in or around 


pairs, 


that old, never-failing fountain of hope, the scrap box. 
Counterweights are found in the same place as the heel 
blocks—the scrap heap or the scrap box, 

This hunting for minor items is one of the worst pests 
a tool maker has to contend with. It is also utterly useless 
in view of the ease with which it may be obviated. 

A sufficient number of all probably necessary lengths 


of bolts should be turned up, and the heads milled to fit 
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the shaper or miller slots. The heads of these turned bolts 
should be case-hardened, and they should be kept in the 
tool crib and given out in pairs on a check, 

Straps in sufficient numbers should be provided and 
kept in the tool crib. These should be of two styles 
the plain, straight strap and step strap, shown in Fig, 2. 
The step strap is desirable in many cases, as it brings the 
nut-and-bolt end below the surface of the work. On the 
lathe faceplate, the use of this strap shortens the neces- 
sary length of the boring tool, which is in all cases an 
advantage. 

Patterns and castings should be made for heel blocks 
Fig. 3. These should be 
made up in several appropriate sizes and kept in the 


under straps, as shown in 


tool crib. 

For counterweights for faceplate work, castings should 
he provided as shown In Fig. !. When these have been 
roughly faced on both sides, no particular care being 
taken to obtain parailelism, they should be cut into differ- 
ent length segments, with a bolt hole drilled in the center 
of each, as shown. These should also be kept in the tool 
crib, as they will save an immense amount of pawing over 
scrap boxes and scrap heaps. 

These are not all of the leaks by any means, but they 
are among the most important of the “big little things” 
that go to destroy efficiency in the toolroom, and some 
remedy such as suggested should be adopted in every 


case, 


Frederick W. Taylor Coe 


operators 

To conserve and continue the work done by Frederick 
W. Taylor, the initial steps have already been taken to 
found an organization to be known as the “Frederick W. 
Taylor Coédperators.” The active members upon whom 
the greater part of the work will fall are James M. Dodge, 
Carl G. Barth, Morse L. Cooke and H. K. Hathaway, 
The secretary will be Miss Frances Mitchell, Mr. Taylor’s 
private secretary during the last vear and a half of his 
life. For the present at least, the work will be carried 
on at Mr. Taylor’s former home, Boxly, Highland Station, 
Chestnut Hill, Philadelphia. The membership of the 
organization will be ine reased beyond the four men 
mentioned, but these have taken the initiative and have 
issued a preliminary letter stating its purpose and in- 
viting suggestions for the prosecution of the work. This 
letter reads: 

Frederick W. Taylor, 
her hus- 
his 


In harmony with the request of Mrs. 
that we, the undersigned, friends and coworkers of 
band resident in Philadelphia, 
work, we have arranged for the 

1. To gather together 
his biography 
2. To answer the correspondence, which, of late years, has 


take steps to conserve 


following 


such material as may be of use to 


been coming in increasing volumes from all parts of the 
world 

3. To complete the collection of books, data and mem- 
orabilia, which would supply material for any memorial to 
Mr. Taylor 

4. To provide for the continuation and extension of the 
Taylor System of Management. 

In case you have any correspondence or material of any 


the above pur- 
When requested, 


kind, which useful in carrying out 
pose, we earnestly ask you to send it to us. 
the will be returned to the owner. 


we are acting 


would be 


material so sent 
In executing this work we feel that as trus- 


and 


tees for all the friends of Frederick W. Taylor, at home 
abroad Suggestions are invited from anyone interested in 
perpetuation and advancement of his great work 
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Operations and Tools for Making 
a Shoe-Machine Head 


EDITORIAL CORRESPONDENCI 





drill six holes: counterbore two holes on centers: rough 


SYNOPSIS—When making the head, the first and finish hollow-mill surface and square boss; cut oil 


machining operation is drilling from the rough groove in the hole W; burr; inspect, and paint. 
casting. For the subsequent milling operations, 





the casting is located by plugs which fit into some DkILLING THE Heap 
of the bored holes. The tools are of modern design The main jig used when drilling the head is shown in 
and of a high-grade order, producing satisfactory Figs. 2 and 2-A. The rough casting is located by stops, 
parts as regards quality and quantity. Two J. & J. as A, being forced against them with screws, as CO. Three 
turret-lathe fixtures used on hosiery-machine parts straps are tightened on the part to hold it securely. The 
are interesting, as is also a fixture used on a num- cover is then dropped over the casting, being located by 
ber of surfaces for testing one of the parts for shoe plugs, as B, and held down with four thumb-screws. | 
machines. The following holes are then machined: One hol 
is drilled ,*%, in., three-lip drilled 1,4; in. and reamed 


When machining the head for a shoe-machine made by — 1, in.; when reaming, the bar is piloted from both sides 
the United Shoe Machinery Co., Beverly, Mass., many of the jig, plugs, being inserted in the hole on each 


interesting tools are used. Some of these are shown. side of the jig. A hole is drilled *! eq iN. and reamed 
The sequence of operations on the head, Fig. 1, is as 34 in., a special plug being inserted; a hole is drilled 
follows: Drill and tap C,; mill D,; gang-mill 2, and F,; 434 in.; one hole “°/,, in., using extension bar; one ma- 




















~ 
Fic. 2. Dritt Jig ror Heap Fig. 3. First MILiine Fixture 
vertical-mill G,, H, and J,:; rough vertical-mill K,: chined with a three-lipped drill to 14, in. and reamed 
rough-mill .V,; finish vertical-mill A; mill L, and M,; to 114 in. a special plug being inserted. A_ hole is 
finish-mill V,; vertical-mill eight surfaces; vertical-mill drilled j4y in. and tapped a 34x18 thread; a hole is drilled 
the slot at WV: mill three surfaces: mill to surface boss eo, In. and reamed 1) in.:; one hole is drilled 33 in, 
on inside surface of ),; spot-drill and ream Y,; coun- and reamed 7 in.: two holes are spot-drilled .% in, 


tersink two holes; counterbore to inside surface of D,; using a special 7-in. drill, and then reamed 


33 N.3 & 














Fic. 4. MILLING THE SIDEs Fic. 5. Seconp MILLING FIXTURE 
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hole is drilled af in.; a hole is drilled sae! 64 in. 
and reamed 7‘, in.; two holes are drilled 4§ in.; one 
hole is drilled jj in., using a 10-in. drill; one hole 


is drilled *°/,, in. and reamed %% in.; a hole is drilled 
$3 in., from the bottom of the jig; two holes are drilled 
*y in. and tapped 34x18 threads; two holes are drilled 
®, in.; one hole is drilled in. and tapped a ;°,x20 


64 
in. and reamed 54 in.; two 


7) 


thread; 


a hole is drilled *°/,, 
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The fixture used for the first milling operation is shown 
in Figs. 3 and 3-A. The casting is located by plugs, as 
A, which fit into holes bored in the main drill jig. The 
fixture is located by tongues and held with bolts, as shown. 
The surface is machined with the 6-in. inserted-tooth 
cutter B. 

The operation of milling the sides is shown in Fig. 4. 
The same fixture is used as shown in Fig. 3, being turned 











Kia. 6. Tuirp MILLING FIXTURE 


holes are drilled a in. and tapped 3Qx18 threads; a hole 
is drilled *°/,, in. and pilot-reamed 4} in.; a 
drilled *°/,, in. and pilot-reamed 5 in., being counter- 
bored to the surface; two holes are drilled ;%¢ in.; 
hole is drilled 33 in. and pilot-reamed 42 in., through the 
‘7/,, In. and tapped a 4°5x20 


hole is 
one 


cover; one hole is drilled 














Fia. 7. MACHINING TRANSFER RINGS 


around 90 deg. on the machine table. The pins used to 
locate the piece, and also the supporting screws, as A, 
are shown. The fixture is provided with loose tongues, 
which are placed in slots at 90 deg. from the former 
position when locating on the machine table, bolts being 
used to hold it securely while the milling is being done. 

















Fic. 8. MACHINING CARRIER RINGS 


thread ; in. and tapped a ;',x 
20 thread. 


The jig and casting are then placed on a cast-iron 


and one hole is drilled * 64 


cradle with the upper surface machined at an angle of 30 
deg., and the hole C., is machined with a **/,,-in. drill and 
This completes the work on this 


tapped a 14x14 thread. 
fixture. 








ARMS 


TESTING FIxTURE FOR BAR 


Fia. 9. 


The machining operation is performed with the 10-in. 
inserted-tooth cutters B, ganged at the correct distance 
apart. 

The fixture used for the second milling operation is 
shown in Figs. 5 and 5-A. The casting is located by pins, 
as A, and by three pins at the rear B (these may be seen 
by reference to Fig. 5-A), which fit into holes bored in 
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ihe main drill jig. Knurled screws are also tightened on 
the casting at ( to hold it against the machining stresses. 
The fixture is located by tongues and held with bolts in 
the usual manner. 

The following surfaces, referring to the letters shown 
in Fig. 1, 
butt mill; vertical-mill //,, using a 6-in. butt mill; verti- 
cal-mill J,, using a 114-in. end mill; rough vertical-mill 


are machined: Vertical-mill G., using a 3-in. 


K., using a 4-in. butt mill; rough-mill .V,, using a 3-in. 
cutter; finish vertical-mill AY, and mill Z, and M,, using 
a 7-in. cutter; finish-mill V,, using a 3-in. cutter; vertical- 
mill 2 surfaces, using a 114-in. end mill. 

To determine the correct position for the cutters when 
machining the various surfaces, height set-blocks and a 
finished pad on the fixture are used. 

The fixture used for the third milling operation is 
shown in Figs. 6 and 6-A. The casting is located by four 
fixed pins and two sliding pins which fit into holes bored 
in the main drill jig. (These locating pins may be seen 
better by referring to Fig. 6-A.) Two knurled screws are 
also tightened against the casting at A. 

For these various milling operations, set-blocks are used 
For the 
other drilling operation, drill templates are used to locate 
the holes. 

The next two subjects are fixtures used by the Hemp- 
hill Manufacturing Co., Pawtucket, R. I., for making 
knitting-machine parts. These tools were designed for 
use on J. & L. turret lathes. 


to locate the cutters in the correct positions. 


When machining transfer rings the fixture shown in 
Figs. 7? and 7-A is used. This is made with the three slots 
A, thus forming segments. The ring PB to be machined 
is placed in a V-groove, as shown, and the three wing- 
screws (' 


are tightened. The pressure exerted by these 


screws forces together the three segments of the fixture, 
Variation 


of Twist 
Drill and 


Stubs Twist-Drill Nearest Twist-Drill Steel-Wire 
Steel-Wire and Steel-Wire and Steel-Wire Gage from 
Gage Gage Gage Stubs 
No Dec No. Dee No Dee Steel-Wire 
Gage 
1 0. 227 1 0. 228 +0 001 
2 0 219 2 0.221 +0 O02 
} 0.212 3 0.213 +0 O01 
4 0 207 5 0.2055 0 OO15 
5 0 204 6 0.204 
6 0 201 7 0 201 
7 0 199 Ss 0 199 
8 0.197 Q 0.196 0.001 
9 0. 194 10 0.1935 0 0005 
10 0.191 11 0.191 
11 0.188 12 0.189 +0 OO1 
2 0 185 13 0 185 
13 0 182 14 0 182 
14 0 180 15 0.180 
15 0.178 16 0.177 0 O01 
i6 0.175 16 0.177 +0 002 
17 0.172 17 0.173 +0 001 
18 0. 168 18 0.1695 +0 OO15 
10 0 164 19 0.166 +0 O02 
»~) 0. 161 20 0 161 
21 0.157 22 0.157 
22 0.155 23 0.154 0 OOl 
23 0.153 23 0.154 +0 O01 
24 0.151 24 0.152 +0001 
25 0.148 26 0.147 0 001 
6 0.146 26 0.147 +0 OO1 
27 0.143 27 0.14 +0. 001 
28 0 139 28 0.1405 +0 OO1L5 
on 0. 134 20 0.136 +0 O02 
30 0.127 30 0.1285 +0 0015 
‘1 0 120 31 0,120 
32 0.115 32 0.116 +0. 001 
33 0.112 33 0.113 +0. 001 
$4 0.111 0.001 
34 0.110 35 0.110 
35 0.108 36 0. 1065 0.0015 
36 0.106 36 0. 1065 +0 0005 
37 0.103 37 0.104 +0 001 
38 0 101 38 0. 1015 +0 0005 
39 0.099 39 0.0995 +0. 0005 
‘Oo 0 097 10 0.098 +0.001 
41 0.096 0.001 


COMPARATIVE SIZES OF STUBS STEEL-WIRE GAGE 
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which grip the ring. This is then bored, and the internal 
thread is cut. 
The fixture used for machining the carrier ring is 
The casting is located against 
The ears are gripped with 


The 


shown in Figs. 8 and 8-A. 
the two adjustable stops A. 
the jaws B, operated by means of the screws shown. 
carrier ring is then bored and the surface faced. 

These turret-lathe fixtures are located by a register and 
fastened to the machine with screws which tap into the 
fixture plate. 

When testing the machined surface of the driver-bar 
arms, the fixture shown in Figs. 9 and 9-A is used. The 
casting A is placed on two %-in. tongues, as B, which fit 
into machined grooves. Locating pins, as (, are placed 
through holes in the casting into the fixture. The sur- 
faces D, FE, F, G, H and J and two others at the rear are 
then tested with the blocks shown under the fixture in 
Fig. 9. This fixture is provided with a slot and an in- 
dexing plug A, and the tool is swung around when test- 
ing the surface D. The fixture may also be swung around 
on the centers L when testing other surfaces. 


¥# 
Comparative Table of Stubs 
and Twist-Drill Sizes 
By Joun A. McGrecor* 

The table shows the comparative sizes of Stubs steel- 
wire gage, the twist-drill gage and the regular steel-wire 
gage. It is seldom, if ever, that the drill manufacturer is 
called upon to furnish drills made to the Stubs steel-wire 
gage, but when he does, such a table is useful. 

There are about 29 sizes of the twist-drill and steel- 
wire gages that are exactly the same as in Stubs steel- 
wire gage. The table shows the nearest sizes to the Stubs 
size. 

*President, Union Twist Drill Co., Athol, Mass. 

Variation 


of Twist 
Drill and 


Stubs Twist-Drill Nearest Twist-Drill Steel-Wire 
Steel-Wire and Steel-Wire and Steel-Wire Gage from 
Gage Gage Gage Stubs 
No Dec No Dec No Dee Steel-Wire 
Gage 
41 0.095 41 0.096 +0 O01 
2 0.092 42 0.0935 +0 OO15 
43 0 O88 43 0.089 +0 001 
44 0.085 44 0.086 +0 OO1 
45 0.081 46 0.081 
46 0.079 47 0.0785 0 0005 
47 0.077 48 0.076 0.001 
48 0.075 48 0.076 +06 .001 
49 0.072 44 0.073 +0. 001 
50 0.069 5O 0 C70 +0 001 
51 0 066 51 0.067 +0 001 
52 6.063 52 0.0635 +0.0005 
53 0.058 53 0.0595 +0 0015 
54 0.055 54 0.055 
55 0.050 55 0.052 +0 002 
56 0. 045 56 0.0465 +0 OO15 
57 0.042 58 0.042 
58 0.041 59 0.041 
59 0.040 60 0.040 
60 0.039 61 0.039 
61 0.038 62 0.038 
62 0.037 63 0.037 
63 0.036 64 0.036 
64 0.035 65 0 035 
65 0.033 66 0.033 
66 0.032 67 0.032 
67 0.031 68 0.031 
Os 0.030 69 0.0293 —) 0007 
69 0.029 69 0.0293 +0 0003 
70 0.027 70 0.028 +0 O01 
71 0.026 0.001 
71 0. 026 71 0.026 
72 0.024 73 0.024 
73 0.023 74 0.0225 0) 0005 
74 0.022 74 0.0225 +0 0005 
75 0.020 76 0.020 
76 0.018 77 0.018 
77 0.016 78 0.016 
78 0.015 79 0.0145 0 0005 
79 0.014 79 0.0145 +0 0005 
80 0.013 80 0.0135 +0 0005 


AND REGULAR TWIST-DRILL AND STEEL-WIRE GAGES 
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armored automobile war 


SYNOPSIS truck 
de signed lo form an eff ec five raiding and scouting 


ln 
auxiliary. The machine is bullet-proof, extremely 
flexible, carries an automatic machine gun, and pro- 


videsa maximum of safety for the occupants. 





The extensive field of operation covered by the different 
armies at war in Europe calls for the highest efficiency 
in methods of communication and locomotion, and presents 
many opportunities to designers of means of rapid transit. 

The motor truck, on account of its tractability and 
at excellent 
field equipment, and 


once an 


independence of action, furnishes 
means of rapid transportation of 


ullet-Proof Motor Truck 
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forward and four reverse, with a maximum speed of 30 
mi. per hr. Each wheel is provided with a steering 
knuckle, embodying the combination of four-wheel drive 
and four-wheel steering. The four-wheel steering feature 
enables the truck to be turned in a circle of 44 ft. diam- 
eter. 

This combination permits ol the truck being driven and 
steered either forward or reverse with equal eas \ self- 
starter is fitted and, as a preca nin case « failure, a 
hand-crank starter is also prov this can be operated 
by the driver from his seat witho Ss eXposing lnsell 
to the enemv’s fire. 

On exhaustive tests it was p it s truck could 


not be stalled unde any cireul ance ONULLIONS which 





a. om 


—— sa ct 





Fig. 1. Armorep Truck EQt 
when suitably protected can be used with great effect for 
scouting purposes or to harass the enemy in the open. 

With these possibilities in mind, the Bethlehem Steel 
Co., South Bethlehem, Penn., and the Thos. B. Jeffery 
Co., Kenosha, Wis., have combined their engineering skill 
to produce the armored motor truck shown in the illustra- 
tions. 

The chassis is that of a Jeffery quad truck, with a 
four cylinder water-cooled gasoline engine, developing ap- 
proximately 50 hp., which drives through a transmission, 
the center of four 
The transmission is arranged for four speeds 


located the chassis frame, to all 


wheels. 


in 


eee 








[PPED FOR FIELD OPERATION 
could reasonably be In poser on an kind of sel f-pro- 
pelled vehi le. With a full Ou the truck Was driven 


through mud in which it sunk up to its axles, up an incline 


including a 49-per cent. grade, and across a rough stretch 


of country which presented obstacles from 2 to 3 ft. in 
height. 

To the chassis frame is attached a structural frame- 
work of angles and channels, designed with a view to giv- 
ing maximum flexibility combined with necessa strength, 
on which the armor plate is carried 

All armor plates have been ballistically tested and hav 


4 
withstood a bullet from a service rifle at a 50-yd. range, 
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\ number of the marks of impact may be seen in the 
illustration. 

The plates are act irately machined to size before being 


riveted on the supporting framework. As is shown, the 
armor extends down sutliciently low to protect all vital 
parts of the The 
a circular armor plate attached to them for the protection 
and the outer plates of 


transmission and chassis. wheels have 


of the internal driving gears, 














Fig. 2. View or Louver Guarps ror RADIATOR 


the wheel fenders are removable to facilitate repairs or 
changes in the wheels and tires. 

The body is provided with an octagonal fixed turret. 
in which a Colt automatic gun is mounted and arranged 
The 
mounting is designed to permit the gun being swung 
The ports in the turret 


to protrude through any one of the eight gun ports. 


to any port with equal ease. 
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The turret is only partly roofed, and allows the operator 
to train the gun at a high angle of elevation to ward off 
attack from air craft. There is an additional advantage 
in this fixed design of turret, in that it permits of the 
crouping of the entire gun crew of four or five men inside 


the turret, each of whom can use a service rifle through 
one of the ports. 

provided with small ports on the sides 
a clear view of the ground on either 


The driver is 


which give him 


side, in addition to the larger one in front commanding 
an ample view ahead, 

All doors are arranged to remain open at any desired 
Adjacent to the driver's seat is 
the 

A second door is located 


angle. a large door, 
exit to and from 


in the rear of the 


which is means of entrance and 
the truck. 
body for easy means of placing ammunition aboard. 

Access to the engine is obtained by opening up the 
entire top of the hood above it. Special protection is 
given to the radiator in the form of louvers, which permit 
air to freely pass through, as shown in the illustrations, 
but can by the movement of a lever in front of the driver 
be made to present a flat face in anticipation of a frontal 
attack. 

A noticeable feature in this 
body is that even when going at its maximum speed there 
a feature of prime 


connection with truck 


is a distinct absence of noise or rattle 
importance in war service, 


"s 


iS 2) 


Imclosed Lathe Drive 


The method of completely inclosing the gears and driv- 
lathe fitted with individual 


motor drive is shown in Figs. 1 and 2. This machine is 


ing mechanism on a an 
in use in the shop of the Sullivan Machinery Co., Chicago, 
Il. 
to the lathe. 
in place is shown in the first illustration. 


The motor is mounted on a cast-iron bracket bolted 
The way the lathe looks with all guards 
In the second, 
the view is taken almost directly from the back, with the 


gear guard thrown open. This guard is kept closed by 











Fie. 1, INcLtosep Larue Drive 

are covered with double doors to permit of a large angle 
of train and elevation of the gun with a minimum opening 
and consequent exposure of the operator to the enemy’s 


nre 
re, 











GEAR GUARD OPENED 


Fis. 2. 


means of simple metal “buttons” and is easily opened for 
oiling or inspection at the same time, the gears and other 
parts are protected from dirt and chips and the workman 


from danger. 
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Chemicals Used in Shop Processes 
Requiring Heat 


By E. H. Fisu 





SY NOPSIS—The preparation and use of fluxes, 
hardening chemicals used in case-hardening steel, 
heating baths and cooling baths, borax, cyanide 
of potassium, the prussiates of potash, barium 
chloride, red lead, litharge, sulphur, graphite, and 
the oils used in tempering are all considered in a 
helpful manner. 





No one knows the name of the first blacksmith who 
found that a bit of borax on his iron made it weld with 
more certainty, nor do we know who first began soldering 
and brazing and discovered the necessity of a flux for 
each case, but we do know the importance which fluxes 
have in work which requires a union of metals under 
heat. The ordinary fluxes may be divided in three 
classes: The acid fluxes, of which borax is a type; those 
which oxidize as well as flux, like litharge, and those 
which reduce or separate out the oxygen, like cyanide 
of potassium. 

The most common of all these fluxes is borax. This 
occurs in a native state and is also made from boric acid, 
according to location. It came first from a salt lake in 
Tibet. There it is dug from the shore and shallow 
places in crude masses. It is purified partially by the 
natives, probably by dissolving it in water, allowing it 
to settle and then to crystallize out. The greater part 
of the world’s supply, however, now comes from Calli- 
fornia and Nevada, where it is found as in Tibet at 
the edges of lakes and marshes. 

The process of manufacture of commercial borax from 
these masses is very simple. The contained sand, which 
is one-half of the whole mass, and sodium compounds 
such as the carbonate, sulphate and chloride, are got 
rid of by dissolving the mass in water, which removes 
the soluble compounds and allows the sand to settle out. 
The remaining liquid is treated with a little more than 
its own weight of sodium carbonate (soda) and boiled. 
This is allowed to crystallize. These crystals, however, 
contain Glauber salts as an impurity, which is got rid 
of by again dissolving the crystals in hot water and add- 
ing a little sodium hypochlorite. The solution is then 
allowed to cool slowly so that the Glauber salt will 
crystallize out first. When the temperature has been 
reduced to about 92 deg. F., the liquid is drawn off 
into another tank and the borax collected by allowing 
it to crystallize at a still lower temperature. 

Even this is a rather crude form of borax. 
that which is suitable even for ordinary shop processes, 
it is dissolved once more in hot water and allowed to 
cool slowly in lead-lined tanks closed from the air. 

The borax which comes from Italy is made from boric 
acid which occurs in voleanic regions as vapors from 
hot springs and from smoking holes in the ground, 
which are probably the chimneys from underground 
Artificial pools are made around these open- 


To obtain 


springs. 


ings, which are called fumeroles, and a series of tanks, 
each slightly lower than the previous one, are built. 
The fumes, or smoke, are led down so as to bubble up 


results in a 


This 


solution containing at the most about 2 per 


through the water in these tanks. 
cent. boris 
This solution is evaporated in lead-lined or cement 
After the calcium sulphate 


ac id. 
tanks under gentle heat. 
which is in the solution 
deposited on the sides and bottom of the tanks, the liquid 
tank and allowed to 


with the boric acid has been 


is drawn into another lead-lined 
crystallize. 

This boric acid is used to make borax by dissolving it 
in boiling water in which sodium carbonate has been 
This solution 
crystallize in shallow open tanks. 


dissolved. is boiled down and allowed to 
To purify, it is again 
dissolved in hot little 
and then re-crystallized in tight tanks, as before. 


water with a sodium carbonate 

By either method two forms of borax are made—th« 
common, or prismatic borax, Na,B,O, plus 10 H,O, and 
the octahedral borax, which is the same but with only 
five molecules of The latter is 
formed by slower crystallization from a higher tempera- 
ture and is naturally the more expensive as well as the 
better. If it is left open to the air, it will absorb mois 


ture and become the common form. 


water in combination. 


THe Action or Borax 


appears to be one of 
When heated 
above a red heat, it fuses and makes a sort of glass 
which will adhere to metals even up to the welding heat 


The action of borax as a flux 


melting in its own water of ¢ rystalli mation. 


and higher. It is this property of coating the surface 
to which it is applied at a temperature below that at 
which active oxidization takes place, and staying there 
until the welding or brazing heat is reached, that gives 
it its value to the blacksmith. 

Various mixtures of borax with other elements are 
used. How much more valuable they are than borax alone 
is difficult to determine, because the process of welding 
is so dependent on the personal element that a man’s 
judgment may be influenced by things which have noth 
One of the 
mixed This is 
supposed to make a compound which will restore “burnt” 


ing to do with the results obtained. sub 


stances with borax is sal-ammoniac. 
steel, or steel which is sufficiently overheated to make 
Sal-ammoniac is NH, 


Cl. We have already seen that borax contains no carbon, so 


the grain coarse and crystalline. 


it is hard to see just how the two together can be a restora 
tive. It is that steel 
improved in quality by heating nearly to a welding heat 
and hammering. If the directions with the compound 
call for much hammering and if they are followed, the 
improved, though not 


true, however, “burnt” can be 


material will undoubtedly be 
brought back to its original composition, 

Other mixtures contain iron filings as well as borax 
and sal-ammoniac. 
doubtful; used alone, they almost surely prevent welding. 
It seems likely that they must burn before the welding 
takes place. 


Sal-ammoniac by itself is used as a soldering flux. 


The value of the iron filings seems 


It formerly came from Egypt and other eastern coun- 
tries, where it was made by the prosaic method of burning 
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amel dung. The soot from the fires was gathered and 
sublimed, that is, heated 


it contained was vaporized and the vapor condensed. 


until the sal-ammoniae which 
In other words, it was obtained by a sort of dry dis- 
tillation. 

Now, however, it is made in this country from crude 
sulphate of ammonium, a by-product of gas works. A 
ton of coal vields, beside the other substances, about 20 
gal. of ammoniacal liquor. This to drive off 
the free ammonia, and the escaping vapor is run through 


is heated 


The resulting compound is allowed to 
thus obtained is 
When 
the solution cools the sal-ammoniac crystallizes out. 

One is muriate of 
ammonia, which is impure as compared with the other, 
which is This material is 
for charging electric “wet” batteries, for a soldering 


sulphuric acid. 
crystallize. The 
mixed with common salt in solution in hot water. 


ammonium chloride 


There are two erades. sold as 


sold as sal-ammoniac, used 

flux, and as a part of various iron and steel cements. 
As a soldering compound, it is used for copper, zine 

though it is less used for these metals 


The latter is made on the job by 


and brass alloys 
than zinc muriate. 
dissolving small bits of waste zine in hydrochloric acid. 
The use of any of these three fluxes, borax, sal-ammon- 
lac or the 
acid will not be entirely neutralized and may remain 
To avoid this danger 


zinc muriate, is attended with the risk that 


to eat away the soldered material. 


rosin is commonly used, especially for copper around 


electrical machinery and installations. It is not nearly 
sO Casy to get a good job of soldering with rosin as with 
the acid fluxes, but once made to stick, it is more per- 
There patent, or secret, fluxes 
these claimed The 
which is most likely rosin to which has been added 


manent. are various 


are to be non-corrosive, base of 
enough of the acid flux to make it work easier, but with- 
out making it so acid as to excite suspicion, 

Harder materials which require hard soldering or 
brazing demand the flux; softer 
metals, as lead and pewter, may require only tallow or 


use of borax as a 


sweet oil. 


CYANIDE OF POTASSIUM AND THE PRUSSIATES OF POTASH 


The heat treatment of steel short of the welding point 
brings into play another series of chemicals, of which, 
cyanide of potassium is the best known. Its poisonous 
properties should always be kept in view, as its effect is 
extremely virulent whether taken internally or admitted 
to the blood through a cut in the skin. It is even dan- 
the blacksmith’s 
though it only gets there in the small amounts carried 
Cyanogen, (CN)., is the base of a 
the It occurs 


in the spent oxides from gas works; it is a considerable 


serous in cooling tank of a forge, 
over with hot steel. 


number of compounds of use in arts. 
part of the escaping gas from blast furnaces, though up 
to the present time it does not seem to be possible to 
make the salts that commercially, It 


comes for the most part from ammonium sulphocyanide, 


from SOUTCEe 
or alkali ferrocyanides. 

Ammonium sulphocyanide is made by heating carbon 
This 


product is distilled, condensed and purified, giving off 


disulphide and ammonia together under pressure. 


sulphuretted hydrogen and crystallizing out the sulpho- 
cyanide. Both the sulphoc vanide and the ferrocyanide 
of potassium are made from gas works waste by washing 


the spent oxide from the purifier until the liquor has 
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1.97. 
and the sulphocyanide crystallizes out. 

The residue from this first washing is mixed with 
quicklime and heated to the boiling point, giving olf 
ammonia gas and forming calcium ferrocyanide. This 
is treated with potassium chloride, a substance very like 


a specific gravity of about This is evaporated, 


common salt but with potassium in place of sodium. 
Then carbonate of potassium is added, and the ferro- 
This forms in long 
lemon-yellow crystals; it is not poisonous. It is almost, 
if not quite, as efficient in hardening iron as the cyanide ; 
is often substituted. It is known as vellow 


cyanide obtained. ferrocyanide 


in fact, it 
prussiate of potash. 

The red prussiate of potash, or potassium ferrocyanide, 
is made by passing chlorine gas through the ferrocy- 
anide. This forms in red prismatic crystals, which are 
used in the coating of blueprint paper. 

Cyanide of potassium itself, KCN, is made by fusing 
together the ferrocyanide with carbonate of potassium. 
The products of this are iron, which runs off in a melted 
state; carbon dioxide, which escapes; and cyanide and 
cyanate. For commercial purposes, this is heated with 
charcoal, which reduces enough of the cyanate to cyan- 
This contains about 70 per cent. 
vo per cent. pure, 


ide to make it useful. 
cyanide, It 
hut this grade is not needed in the shop. 


can be obtained 98 or 

It is also made from the sulphocyanide by stirring it 
into melted zinc. This produces an equally impure 
article, but one of sufficient strength for shop purposes. 

The characteristic odor of cyanide is due to its giving 
off prussic acid as it takes up moisture from the air. 

The action of evanide in heat treatment is that the 
cyanogen is decomposed and gives up its carbon to the 
hot 
It also reduces oxides at red heat. 
purposes it should be kept boiling and the pieces left 
It spatters badly, and the 
per cent. 


steel or iron, thus making a thin case-hardening. 


For case-hardening 


in it for about five minutes. 
fumes are especially bad. Some add about 2 
soda-ash to reduce the fumes. 

The use of the cyanide bath came about through the 
difficulty with the lead bath sticking to the steel which 
is to be hardened, and also through trouble with the 
sulphur which occurs in lead. The cyanide bath, how- 
ever, is giving way before the use of barium chloride 
or a mixture of barium chloride and cyanide, or chloride 
of potassium. For temperatures up to 1650 deg. F., a 
mixture of equal parts of chloride of barium and chloride 
of potassium seems to work best, but as the tempera- 
ture increases, so must the proportion of chloride of 
barium, until at about 2000 deg. F. it should be all 


barium. 


Barium CHLORIDE 


The barium chloride is made from the sulphate which 
is known as barytes, or heavy spar. This is unfortun 
ately used as an adulterant for white lead, but its more 
legitimate use is as a source of barium compounds. It 
from witherite, a mineral which is the car 
[This comes from mines in England, 


is derived 
honate of barium. 
Silesia and Sicily. 
tucky. Its largest use other than as a source of barium 
chloride is in the manufacture of plate-glass. The proc- 
ess of manufacture of the chloride is the simple one of 


Our own supply comes from Ken- 


dissolving it in hydrochlorie acid and allowing the chlor 


ide to crystallize out. 
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Potassium chloride, analogous to sodium chloride, 
occurs in the volcanic deposits at Mount Vesuvius and 
at Stassfurt. At the latter place, 1t occurs as carnalite 
in beds of rock salt and other similar salts. The car- 
nalite is purified by washing with magnesium chloride, 
which is found in the same locality from the treatment 
of other salts. When fully washed out, the mixture is 
about 80 to 90 per cent. chloride of potassium. Chis 


material is used as a bath in which to heat steel. 


Rep LEAD AND LITHARGE 


Cyanides, prussiates and chlorides are reducing agents ; 
that is, in so far as they are active at all under heat, 
they give up carbon. Opposed to them are the oxidizing 
agents, as red lead and litharge. 
when heated with wrought iron or steel give up carbon, 
thus adding to the surface at least a sufficient amount 


The reducing agents, 


of carbon to materially change the character of the 
material. The oxidizing agents, such as_ rolling-mill 
scale, black iron oxide, red lead, and litharge (lead 
oxide), when heated with cast iron, remove carbon 


i 
from the surface and thus produce a sort of steel (mal- 
The 


same effect carried still further is found in the Bessemer 


leable iron), at least so far as composition goes, 
process, where air, which is an oxidizing agent, is blown 
through the melted iron until the carbon has all been 
oxidized, or blown out, when the proper amount of car- 
bon is introduced by means of a manganese ore. 

Red lead and litharge are both made directly from 
metallic lead, although the former is found in a natural 
state in various lead mines, notably in West Virginia. 
The same caution should be used in buying red lead as 
was suggested in connection with its use in paint, and 
that is to see that what is bought under that name is 
red lead, and not red lead and oil which has been al- 
lowed to harden and then been The latter 
form is still an oxidizing agent, but not nearly so power- 
ful as the real red lead. 

Beside these materials, there are others t 
Oils, soaps, graphite and sul- 


reground. 


hat are used 
for their cooling power. 


phur are among these. 


CooLING AGENTS—OILS 


Cooling is a process by which one body absorbs the 
heat of another. If equal quantities of water, one at 
200 deg. F. and the other at 100 deg. F. were mixed, 
the resulting temperature would be 150 deg. F., if it 
were not for the fact that both are cooling off. If, on 
the other hand, a pound of water at 212 deg. F., but 
heated so as to be just on the point of boiling, is mixed 
with a pound at 100 deg. F., the resulting temperatur 
will not be half-way between, but 212 degrees. The water 
will not, however, be so near boiling as it was before. 
This fact that heat 
without getting any hotter is a principle to which less 


bodies have a way of absorbing 
attention has been paid than it deserves. 

If 212 deg. F. 
water should be an exceptionally good cooling agent. 
Fortunately, that temperature is cool enough for a gas 
Unfortunately, we are not so apt to think 


is cool enough for the purpose, then 


oline engine. 
of it as cool enough for machine tools. If we 
satisfied with that temperature, a comparatively small 
Since we 


were 


amount of water would produce it. require 


a lower temperature, we turn to oils, such as lard oil 


somewhat similar nature. These 


and mineral oils of a 
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oils boil at much higher temperatures than water, all o 
them over 300 deg. F., so that no advantage is taken o 
their capacity for absorbing latent heat, but only o 
the fact that it requires more heat to raise their tem 
peratures a than in the 


value whi 


case of water 


h is in keep 


civen amount 


] 
a cool uA 


These oils seem to have 


ing with their flash point, which in turn is more or less 


boiling point. 
If this is true, then cotton-seed oil should be the most 
efficient liq il available, 


it gums so rapidly that it is iny 


proportional to thei 


and it is. Howey T. 


coolin ’ 


wssible to use it clear 


Mixed with varying proportions of mineral oil, it is 
sold under various trade names, none of which indicat 
the presence ol its most useful element. Next to this 
rape oil and the best of lard oil alone or mixed with 


mineral oil seem to be most Use ful. 


As a general thing, the us 


} 


drilling compounds has no 


cutting, grinding and 
] 


way of knowing what 


oil is made of. In one way he does not care, beeause i! 


the oil will do its work, the cost of the most expensiv« 
is not a large item in his accounts. On the other hand, 
even if it is a small matter, he probably would be some 
what chagrined to find that it afforded the firm which 
produced the mixture one hundred per cent. profit. 
There is nothing to hinder a concern with a clever sales 
man from doing this, for there are as yet no accepted 


standards or tests for a cutting oil. It is only by use 
running over a period of time when business is uniform 
that any intelligent estimate of the worth of a cutting 


oil can be made. 


A safe oil can always be made by using prime lard 


how close to th dollar mark, and mixing 


] 


oil, costing 
with it a light mineral lubricating oil, 
20c. at until the leanest 
will do the work required of it. 


worth perhaps 
that 
The ( Xx} nse of making 


retail, mixture is made 


) 


up this cutting oil will likely make it cost more than 


it is necessary to pay for an oil in which cotton-seed| 
oil has been mixed or one in which the cheapest grad 
of lard oil is used. But it is a safe mixture so far as 
undue wear on cuttl vy edges Is concerned, and it will 


not gum so badly in any proportion as to make it trou 
blesome under ordinary conditions. 


From this mixture every shad Is possible, through the 


mixture of oil and water ly the aid of soap to the use 
of soap or soda with water, solely to keep the mixture 
from rusting the machinery on which it is used. Bat 
ring the lubricating value of the compound, this last 


should be all sufficient, provided enough is pumped onto 


The re 


the 


the work. is a vreat difference of opinion among 


| 
users as to need of a lubricant in a cutting com 
] 


pound. Some believe that the cooling liquid reaches the 
cutting point of the tool and assists by its lubricating 
power. Others insist that if lubrication is helpful, it 


is only to help reduce the friction between other parts 
of the tool 
drilling the body of the drill should he 


oll 


cutting and the work. For example, in 
lubricated and 
undoubtedly is by the which is supposed to reach 
the cutting edge. 

siderations apply to temper 
The best 


constant 


Apparently, the same col 
baths 


results come 


for steel as te cutting compounds, 


bath 


ny 
kept at a 
body rela 


circulation of 


from a which Is 


temperature, either by having a considerable 


tive to the preces to be temp red, by the 
il liquid, the temperature change 


heat applied to it. Oils 


the liquid, or by its being 


of which is small relative to th 
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like menhaden oil can be used for tempering up to 
about 600 deg. F., and tallow can be used up to about 


800 deg. F. Ordinary salt water can be used from 575 
to about 900 deg. F. 
GRAPHITE AND SULPHUR 

The solids used for cooling purposes, for hot bearings, 
ete., are graphite and sulphur mixed with tallow. The 
graphite appears to act as a lubricant and the sulphur 
as a coolant. The larger part of our graphite comes 
from Ceylon, Germany and Siberia, though it occurs 
in small quantities all over this country and has been 
worked to some extent, especially in the Southwestern 
states. 

Sulphur melts at about 250 deg. F. As it is heated, it 
absorbs heat much as water does when it is getting ready 
to boil, and changes into an amorphous form. Probably 
it is this property of absorbing heat that gives it its 
peculiar value when applied to a hot box. It certainly 
is not a lubricant in the ordinary sense of the word. 


Cask-HARDENING MATERIALS 


The earliest materials 
and leather, have been largely discarded except 
places where the object to be obtained 1s ornament. 
They appear to have a variable effect as to the depth of 
Wood charcoal is better, especially char- 


for case-hardening, bone 
for 


used 


Case produced, 
coal from hickory which contains enough cyanide to make 
it produce results more quickly than that from other 
woods. Ferro-cyanide of potassium and bi-chromate of 
potash, or the latter with carbonate of potash, are also 
substituted for cyanide to get rid of the poisonous gases 
which make the use of the latter a possible danger. 

Coal and coke contain carbon in inexpensive form and 
would appear to be ready sources of case-hardening ma- 
terial, but it has been found that they are only about 
one-tenth part as active as the usual materials. 
On the other hand, considerable hardening is done by 
means of illuminating and ammonia or acetylene and 
ammonia gases flowing over the heated material in spe- 
The case is slow and shal- 


more 


cially constructed furnaces, 
low as compared with that obtained in the more orthodox 
manner, but it costs only about one-half as much, so in 
many cases it justifies the additional cost of plant and 
the slower manner in which it works. 


# 
Foremen’s Letters-- Making 
Ammunition 


Dear Entropy: 

It is all verv well for vou to talk about a man profiting 
by going through hard times, but what about these men 
that make the times harder than they ought to be? Do 
you know what Old Hampden did last week? There was 
aman in here to look over the plant and it turned out that 
he was the agent for some foreign government looking 
We all 


sure 


for shops to make some kind of ammunition. 
thought that we were going to get a slice of it—we 
need it bad enough—but the next morning the papers 
came out with big head lines, “Hampden refuses to help 
Europe fight.” He actually told the chap that he would 
not even quote a price on anything that was to be used 
to kill men with! What do you think about that? Now I 
know he’s dippy. Of course, this man was so impressed 
that he mailed his resignation right straight home—I 


don’t guess, 
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On second thought, I remember now that he just went 
across the street, and they hugged him and dined him and 
I don’t know what else, but they got an order. What’s 
more they got a good slice of real money at the same 
time. Enough so everybody over there is feeling some 
flush. The super has been scooting around in his little old 
Ford all winter, but he showed up in a brand-jo-fired new 
Cadillac yesterday. All our good men are talking of going 
over there and working nights for half a dollar more than 
we are paying them. They all feel pretty blue about the 
prospect here, and they are not doing any work, not so you 
would notice it. Lucky our cost system isn’t running yet 
or the old man would know that what little we are doing 
is costing us twice what it used to. 

I know what you will ask me, and I might as well admit 
right now that we are still running full time and that we 
haven’t laid off any men nor cut anybody’s pay, but of 
we all know that it cannot keep up much 
longer. Hampden may have all varieties of money, but 
he is going to keep a little for himself. If he don’t of 
his own accord that daughter of his will make him. I 
guess from what they tell me that his wife has never had 
money enough to get the spending habit. The daughter 
started the same way, but she has been away to school for 


course 


a couple of years, getting “finished,” and I can see the old 
man’s finish. They say the girl used to be quite a nice 
motherly little thing when she was young, but now she 
acts as though her father’s slaves weren’t good enough to 
shovel off the sidewalk for her to go to church, even at 
Easter. I guess Hampden has always run his own busi- 
ness up to now, but I can see where the junior partner 
gets busy right away. 

I wonder why he never incorporated this business any- 
He has no son and no one. else to leave it to that 
cares anything about it, except for what they could get 
out of it. No one would buy out this assortment of junk 
that he calls equipment, unless he stopped in on his way 
to the crazy-house. But you ought to see the store house. 
[t’s full, and still we are making more. And the stuff in 
there is only parts that we use to build up other ma- 
chines. You couldn’t go out and sell it as it stands. 

Now if he only incorporated the thing and let a few of 
his best men have a slice of stock, why if anything hap- 
pened to him, they would keep right on running the thing 
and the family could get their dividends without lifting a 
finger, or if they wanted to sell out, all they would have 
to sell would be the shares of stock, instead of a mess of 
stuff that most everybody would size up as junk. As it is, 
when the old gentleman dies, his folks will probably think 
someone stole the business away from them, for they can- 
not possibly realize much from it. It is going to look very 
queer to them to see a shop sold out for about what the 


how. 


dividends have been each year. 

By the way, and for fear that vou will think that we 
do nothing here but belly-ache, I have been trying out 
what you suggested about annealing castings. I tried it 
first by having the blacksmith bury some small pieces in 
his forge over night. They cut like cheese. It 
don’t seem possible that anything so near like putty can 
have any strength. I tried one of the pieces with a ham- 
mer and it seemed just the same, but it is hard to believe. 
[ am going to try this with a lot of little stuff that would 
be secrew-machine work, if we had the machine. 

Yours trufy, 


Gee! 


JIMMY. 
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Machining a Rope Drum 


The drum A is tapered at one end and cylindrical 
at the other, with a rope groove 3-in. pitch from end to 
end. 

After the drum had been roughed all over, the boring 
mill was geared to cut 3-in. pitch with the ram set 
vertically, and a pair of gears B and C were mounted 
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MAacuInine A Rope Drum 


on the squared ends of the screw and down-feed shafts. 
These gears had a ratio of 2 to 1, which caused the tool 
to follow the taper of the drum. Ordinarily, the machine 
feeds in and down with both feed clutches in engagement, 
but by pulling out the horizontal feed clutch and driving 


the gear B from the gear C, the horizontal screw motion 
was reversed, giving the proper direction of feed. After 
running enough cuts down the taper part to get the 
point of the tool in the cut, the gear BR owas pulled out 
and the vertical movement of the tool continued down the 
straight part of the drum. 

The operator must have the machine in good adjust 
ment and his wits about him when handling this job. 
Marks on the ram, the saddle and the table indicate when 
the gear B is to be pulled out. 

FraNK Lions. 

Kaston, Penn. 

* 
Cutting Down a Steel Stack at 
Low Cost 

On Apr. 20, 1915, the St. Louis & San Francisco R.R. 
began removing the smoke stack at its North Springfield 
shops. This stack was 146 ft. in height, 8 ft. in diameter 
and composed of sheets jy to »y mn. thick. Seventeen 
rings were removed, the height of each ring being 56 
inches. 

Oxyacetylene was used in cutting down this stack, at 
a cost of $283.73 for gas and labor. On account of the 
condition of the stack, it would have cost approximately 
$507.40, if any other method had been employed and 
would have taken 1744 days to remove it. By using OXy- 
acetylene it was removed with a saving of $225.67, and 
the work completed ink SIX days. 


Springfield, Mo. EK. W. ALLEN. 
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Cutting an Internal Cam Slot 


Among the interesting jobs which came to the Liberty 
Machine & Manufacturing Co., of Springfield, Mass., 
about a year ago was the internal cam slot A in the ring 
shown in Fig. 1. 

This ring was first turned and bored by regular methods, 
then the cam slot was cut as follows: The ring was cen- 
tered on the faceplate by locating four pins to fit the bore. 
It was then clamped to the faceplate by straps on the 


Cars B. 


A form C' was made to conform to the cam de- 
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FIG. a 


Rig. 1. Curring an INTERNAL CAM SLOT 
sired and fastened to the outside of the ring in the proper 
position. 

A tool was then made as shown in Fig. 2, 
inside tool for cutting square threads, with a 1-in. roller 
This was made 


similar to an 


securely fastened to one side, as shown. 
adjustable so as to secure the proper setting easily. 

The slot was VY, in. wide, but the tool was made i's in. 
to allow three cuts, each lapping the other a trifle. The 
lathe was run very slowly, and the roll held against the 
form by hand, using the regular handwheel of carriage. 
A little care and patience resulted in a very satisfactory 
job. 

J. C. Sruarr. 

Hartford, Conn. 
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Letters and Catalogs That Are 
lHlard to Read 


The other day | wrote a manufacturer asking certain 
pretty definite questions regarding one of his products 
for which I might be in the market if everything turned 
out right. This matter of hundred 
dollars, so I naturally expected a full reply, my only fear 
being that he might send a salesman who would take wy 


involved a several 


more time than was necessary for either of us to spend 
at this stage of the game. Much to my surprise I re 
ceived 12 typewritten pages, single-spaced and written 
Of course I 
am not supposed to have any lack of time for reading, 
but I had to give this up after making three or four 
starts. I have no doubt that the answers to all my 
questions were and still are hidden in the midst of that 


as far across the sheet as the law allows. 


jumble of words. 

I have a feeling just now that there should be some 
form of censorship that would prevent this thing happen- 
ing again, as much for the sake of the sender of the 
I may tackle the job again and 


letter as for my own. 
If the writer had spread 


succeed, but it looks doubtful. 
out his letter to about 20 pages of double-spaced lines 
or the same number of pages of shorter lines or, better 
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still, if he had answered my questions on a half-sheet of 
paper double-spaced and with short lines, I would have 
been more likely to progress toward an order. 

Seriously, there is too little thought put into the 
physical makeup of letters, not their composition, though 
that is of all grades, but into the lines and spacing. Some 
carry this to an extreme and use only about one-half 
their paper; but that is not necessary. Looking over what 
comes into the office, I should say that we take most 
kindly to letters which are single-spaced with lines not 
over 50 spaces (five inches) or double-spaced with lines 
not over 60 spaces. These read easy, so to speak. 

The actual length of line which is easiest to the average 
eye is something which might profitably be made the 
subject of study by Not only 
letters, but magazines and newspapers sometimes prove 
unreadable because the height of the letter and the length 
of the line are not in harmony. This is undoubtedly 
also affected by the style of the type. It should certainly 
be to the interest of every publisher and everyone who 
sends out a catalog to know that its proportions were 
such that the average reader would find it easy to read 
from the standpoint of eye and brain. The question of 
whether the subject matter is interesting enough so that 
the recipient will want to read it is another matter, and 
one which probably cannot be as easily investigated as this 


research psychologists. 


one. 
ENTROPY. 
Worcester, Mass. 


Laying Out Small Angles 


The illustration indicates a simple but accurate method 
of laying out small angles in the absence of a good pro- 
tractor or drafting machine. Indeed, the accuracy obtain- 
able this way would probably exceed that resulting from 
the use of a protractor. The error in 1 deg. is but 4 sec. ; 
in 10 deg. it is less than 1 min., and even in 50 deg., but 


13 min. 
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Laying Our SMALL ANGLES 


From the base line draw an are of 5%4-in. radius and 
lay out the desired angle along this arc, setting the com- 
passes or dividers to #4 in. for every degree. Join the 
center of the large are with the point of intersection of the 
large and small ares. 

One would not, of course, use this method for angles 
approaching 30 deg., but would lay out an angle of 30 
deg. with the set-square or triangle and add or deduct 
the small angle of difference. For angles near 15 deg., 
bisect an angle of 30 deg., adding or deducting the dif- 


ference angle. 
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A similar method is in vogue in which the radius 


of the large are is made 6 in., but this is by no means so 
accurate as the method suggested here. 
Francis W. Suaw. 


Manchester, Eng. 


Micrometer Anvil for Measur- 
ing Tubing 
The illustration shows an attachment for the microme 


ter for measuring tubing or rounded corners, or for use on 
shell work. While there is a milk rometer made for suc hy 
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MickOMETER ANVIL FOR MEASURING TUBING 








work, this may appeal to some as a convenience. With 
care, it can be made to read with sufficient accuracy for 
most work. It is easily adjusted to the anvil of a mi 
crometer. 
Gro. F. KuHNE. 
East Rutherford, N. J. 


Improvised Center-Rest 


The accompanying illustration shows a very practical 
and inexpensive center-rest, which may be used in cases 
where more than one rest is necessary. Thus, if a lares 


flange at quite a distance from chuck needed support to b 


faced or bored in the lathe, it would be found convenient 
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Fig. 1. IMprovisep CENTER-REs% 


for in very few cases will the rest belonging to the lath 
take in such large diameters. 
This center-rest consists of a large cast-iron flange, oO! 


] 


rim, about 3 in. wide with feet cast on to suit the wavs 
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ol the lathe and to allow it to be laste! ec To the hed with 








(-clamps Three ordinary U- mips are sedd as Jaws, 
With three tap-bolts al Waist lor ad] Thi 
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‘ture Was of! oimally wu) To s mort nders, sucl a 
mp linings, while be oe bore \n example of th 
pe ol job im show! oF 2 
HHarry A, SCHREIBER. 
Brooklyn, N.Y 
° ° ” n. 
Boring Tool for the Bench 
Lathe 
In Fig. 1 is illustrated a vood boring-tool holder for 
se in the bench lathe That part of the holder which ts 
a il the tool Dost of thr lathe miway iM held paratle with 
e centel lime OL Thre leat he . ain tive tool proper ra sed ol 
lowered fo any desire wosition, Hele alwa ~ level with 
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the center line of the lathe The slot in the end of the 
boring tool is there that we may insert a screwdriver to 
facilitate turning the tool, the part A should be reamex 
so that the boring tool fits snugly into it and so that 

fits snugly on the holder. When the cutting point of the 
tool has been set to the desire d position, it is clamped and 


held rigidly by the screw While this tool is not quite 


as rigid as othe tools, this lack of 1 vidity matters little, 
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as the weakest spot in a boring tool is generally in the 
narrow neck. 

A tool of this type is especially valuable when boring 
very small holes. When a common boring tool is set In 
place in the tool post, so that the cutting point is at the 
proper level, it rarely happens that the body of the tool 
is level or parallel with the center line of the lathe, as 
shown in Fig. 2. In such an instance, the bottom of the 
tool would touch the sides of the hole and cause trouble. 
GUSTAVE A. REMACLE. 


Newark, N. J. 


iS) 


Machine-Tool Equipment Lists 


An equipment list kept at each machine has been found 
Where a number 
such as lathes, are installed, the loose 


a trouble-saver in an Ohio shop. 
of similar machines, 
parts—wrenches, faceplates, backrests, and the like—get 
misplaced and cause annoyance and sometimes serious dis- 
putes between the workmen as to where they belong. 





IG-IN. REED LATHE NO.50 
EQUIPMENT 


{IN WRENCH FOR TOOL POST 
“iain ” CHANGE GEARS 
SPANNER WRENCH 
LARGE FACEPLATE 
SMALL ad 
BACK-REST 
- KNOCK-OUT ROD 
QIN SKINNER CHUCK & WRENCH 
~NO 2 STANDARD DRILL CHUCK & KEY 
HEAD CENTER 
Foor ”™ 
l- HALF = 
I> MACHINE-O/L CAN 
I~ LARD-OIL CAN 
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Macuine-Toot EquirpMENT Lists 


The plan in this shop is to make a list of all such parts 
belonging to a machine and instruct the operator to check 
up the list at stated intervals, say, once a week. To aid 
in doing this all loose parts are stamped with the equip- 
This is 
at- 


ment number that has been given the machine. 
when the 
tachments made subsequently are numbered to corre- 
spond. The lists are hung 
on the beds of the machines in some place where they 
will be out of the way. 

A sample list is shown in the accompanying tlustration. 

W. R. GriswoLp. 


done machine is installed, and any new 


fastened to sheet iron and 


Cleveland, Ohio. 


Connecting-Rod Babbitting 
Fixture 
The purpose of the fixture illustrated is to babbitt vari- 
ous sizes of connecting-rods. The crank end of each rod 
These are faced, and shims of 
thick are inserted between the 


is made or split in halves, 
sheet brass about 0.002 in. 
cap and the connecting-rod. 

The rods are then babbitted with the shims in place, 
these being about ;'; to 14 in. thick. After babbitting, the 
rod is placed on the crankshaft, the bolts tightened slightly 
and the shaft turned The rod is then 
and scraped. This process is repeated until the connect 


ne-rod is a perfect bearing 


round. removed 
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Referring to the illustration, the connecting-rod A has 
previously been machined, the faces B having been lined 
up with the brass bushing C. The pins F and D and the 
plate FE are made of tool steel, hardened and ground. 
The connecting-rod is slipped over the pin F, guided by 
the pin D and held down by the strap G, while resting 




















CoNNECTING-Rop BABBITTING FIXTURE 


on the plate EF, and the babbitt is poured around the 
pin F. 

The fixture is made of cast iron and has an elongated 
slot // which permits the nut J to be loosened to insert 
different sizes of pins to suit the length of the rod. The 
pin F is held in place by the nut A and can be removed if 
it sticks after being babbitted. 

F. B. Evuiorr. 


Kverett, Mass. 


The Small Camera in Machine 
Work 


The value of the small camera was recently shown in 
the case of a 244x214-in. photograph of a machine. 

Ordinarily, such small photographs are considered 
worthless. The manufacturer, however, had this one en- 
larged to 8 in. by 10 in. The enlargement was not espe- 
cially clear, but it was quickly made suitable for repro- 
duction by a commercial artist, who retouched it. 

If this manufacturer had sent out a professional pho- 
tographer, the cost of the photo would have been at least 
the cost of about $5, 
and the total cost, before making a halftone, $9. 

With the small por ket camera, the cost including the 
enlarged photograph will hardly ever exceed 50c. ; this one 
The cost of retouching was $6, a little 


$4; retouching would have been 


cost only be. 
more than with a professional's photograph because of the 
more imperfect image. Thus, the total cost was $6.43. 
The saving, therefore, with the small camera, was $2.57, 
and the final results are every bit as wood. 
Small cameras can and should be used more for prac- 


flash 
to be 


I always carry an outfit, including 


I find it 


tical work. 
sheets for taking details in dark places. 
of considerable prac tical value. 

W. F. ScHAPHORST. 


New York, N. Y. 
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Fundamental Points in Shaper 
Design 

The article by Ek. H. Fish, on page 509, serves to 
strengthen a view | have long held; that is, it is time 
somebody put aside precedent and let his mind operate 
along original lines. Mr. Fish says, “Next to a radial 
drilling machine a shaper has the distinction of being 
the most difficult of all machine tools to design im such 
a way as to insure a perfect output.” Why so? 

Some time ago in talking with a builder of radials, 
| was treated to a similar statement regarding these 
machines. 

“It was most difficult,” this gentleman said, “to de- 
sign a machine capable of resisting the severe stresses 
engendered by drilling when the spindle is at the end 
of the arm. The twist and deflection are so great as to 
limit output considerably.” 

“Where is the greatest deflection?” I asked. 

“Most of it is in the column,” he replied. 

“Then why not increase the diameter of the column ? 
If you make it six feet instead of one, you are certain 
to reduce deflection from this source almost to zero.” 

Later on he told me he had decided to bring out an 
original design in which the column was to be at least 
doubled in diameter. In fact, he was going to design a 
i-ft. machine with even greater main proportions than an 
8-ft. The spindle, driving mechanism and other de- 
tails would remain as before. 

So it is with the shaper. Make the proportions of 
ram, body, sliding surfaces and all parts which are now 
too slight similar to those of a much larger machine, 
but keep the stroke, the feed slides, the screws and the 
driving mechanism as they are, and success will result. 

If this were done, we should find it possible to allow 
the tool itself to travel right back, if need be, to the 
face of the body, for the space between the ram_ slides 
would be wide enough to accommodate the tool slide 
even when extended to its full depth. Personally, 1 
do not think this is necessary, for one must have room 
for bolts or clamps on the jaw of a vise behind the cut- 
ting tool. 

If the sliding surfaces were made as wide as those 
of a larger machine, the trouble due to uneven wear 
would be minimized. And if one followed Professor 
Sweet’s recommendations and reduced the width of slid 
ne surfaces by cutting notches or fTrooves where the least 
wear occurs (at the ends, for instance), the result would 
be even more successful. 

Increasing the width of the ram would allow more 
room for the interior mechanism, which could then be 
made durable enough to cut out backlash-producing wear 
on the pin connections. The effect of side cutting is 
to induce torsion; a wider ram would lessen this. 


As regards table spring, a little more metal or stronger 
metal, or more bolts at the point of gibbing, would re- 
duce this as much as one pleased. Then there would 
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be no need for fancy, time-wasting supports. Why not 
introduce the endwise-moving taper gib, as is now con 
sidered a necessity on a miller knee, and lock the knee 
after every adjustment ? 

Would it be too much to recommend the introduction 
of a knee with longitudinal slide exactly like that of 
the miller, even to the telescopic elevating screw? This 
would, I think, suit the majority of jobs. 

Mr. Fish makes a similar point as regards the almost 
a vise. For holding jobs with the end 
up, an angle-plate could be bolted to the table with its 
T-slotted face at the side of the knee. The knee of a 
miller and of a shaper seem to have analogous uses. It 


universal use of 


so, Why should they differ so in construction? 

With these and sundry other modifications, the shaper 
would fall out of the category of odd-job tools and take 
its part as a manufacturing machine. It is a simple 
machine and can be placed in the hands of a less skilled 
operator than most other machine tools. Though not 
sO speedy as a miller, it undoubtedly pays In many cases, 
if we consider its smaller first cost and its simple tools, 
even at the expense of a little addition to the time ele 
ment on many jobs. But, hitherto, accuracy has been 
lacking, and that has brought it into disfavor. 

Francis W. SHAW. 


Manchester, England. 


The Difference between De- 
signer and Inventor 


| have read J. Pr. Brophiy’s article, on paagre 72 », Con 
trasting the designer and the inventor. I believe that 


the real designer has to know more and is paid less 


proportion than any other professional. In designing a 
complicated machine, especially an automatic, he uses up 
more gray matter in a couple of weeks than the averayy 
professional man or executive uses in six months—and 


it is rarely appreciated. 

When a man is designing a new machine he must 
be able to see this machine in detail in his mind before 
a mark is made on the drawing board, for the drawings 
are simply to photograph the design and check the details. 
How large a percentage of the world’s workers have a 
mind capable of accomplishing such results ? 

After conceiving the grand idea that he can do some 
thing unheard of, the inventor has recourse to the di 
signer. He has no real idea how to accomplish his 
purpose, but the designer goes to work and in due time 
produces the result. The grand idea is advertised as 
being by Mr. So-and-So; the man who really made it 
possible is never me ntioned., 

I was once designer for a concern manufacturing a 
line of coods in which the costs of the component parts 
were figured in fractions of cents, My duty was to de 
sign any improvements that would cut the cost and still 


leave the product as good as or better than before. 
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One day the inventor, who happened to be one of the 
management, came in with an idea. In itself this was 
all right, but it was of a nature that it would have added 
20c. to the cost of each article, which made it prohibitory. 
Hlowever, it went through, and I had to make some real 
inventions to cut other costs to meet the added expense. 
The 
the others that made it possible were never heard of. 

It is my contention that a man to be a successful de- 


“grand idea” was shouted from the housetops, but 


an inventor of the first magnitude. 


I. C. Mason. 


signer must also be 


Grand Rapids, Mich. 


The Evolution of Design 


Professor Kimball’s articles on design present a view 
of the matter that 
ing. I remember, many years ago, 
frightful monster called, I believe, “Puffing Billy,” that 
stood in the museum of the British Patent Office. This 
was the prototype of the locomotive, and must have been, 


is, | think, as original as it is interest 
contemplating that 


when working, as diabolical a sight as could be desired. 
It would certainly “go,” and as certainly was devoid of 
any pretensions to shape or beauty. 

By degrees the locomotive changed its outward appear- 
ance and passed through a few generations of what may 
he termed a “long-limbed” type, corresponding to certain 
It wheels 


a queer straggling object. 


stages in the growth of a child. became all 


and funnel This was also, 
| believe, the period of rorveous coloring, shining brass 
domes, polished handrails, and multi-colored enamels, 
Then for a time there was a pause in technical improve- 
ment, and with each succeeding generation of locomotives, 


a nobler and grander form appeared. Colors were sobered 


down, and polished surfaces were restricted. What may 
be termed “stream lines.’ such as are visible in modern 
automobiles and well-designed steam yachts—lines that 


seem appropriate to a great mass rushing at high speed— 
were strongly marked. 

Then came another burst of technical invention, com- 
pounding and so forth, and the locomotive fell back at 
once to the level of a hideous barbaric monster, from which 
it has not yet climbed up. The American locomotive 
in particular, which looks as if it had been dipped bodily 
in tar, is almost as awful as the original “Puffing Billy.” 
But Professor Kimball’s theory vives us some hope that 
it will evolve again into a thing of splendor and delight 


to the eve. 


The question of decoration is a very subtle one. Can 
Professor Kimball tell us why ancient Flemish and 
German buildings, which are covered with ornament, 


delight the eye, just as much as French buildings, which 
depend chiefly on exquisite proportion for their effect? 
s to a sewing machine be hideous, 


Why should curved leg 
and yet hammered-iron gates or grills full of curves and 
twists be beautiful? There is, | apprehend, no real reason 


connected with use that makes twisted iron appropriate 
Is it because sewing-machine legs are cast that 


used to 


to gates. 
makes them out of place 
simulate the effect of another process ? 

be considered as trenching on 


as regards 


one process being 
would 
politics to suggest that, 
woman’s influence has something to do with the matter. 
The household the tiled and the 
sewing machine possibly remain as they are because of 


I wonder if it 


domestic articles, 


stove, German stove 
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this influence. Women love to embroider things; they 
rejoice in ornament for its own sake. I know of one case 
where the women of the family just worship a table with 
monstrous claw feet, like those speken of by Professor 
Kimball, while the men of the family would cheerfully 
amputate them at sight. I once saw a typewriter that 
had been prepared for a European queen; it had been 
made gorgeous with gilding and colored enamels. 
Modern. steel Kimball’s 
views. They are mostly in the second stage at present, 
that of inappropriate decoration. Some of the recent 
examples, with polished marble facades up to the third 
story and the plainest of brick above, are as bad as any- 
thing in the history of machines. The London Tower 
Bridge—a steel structure masquerading as a stone Gothic 


buildings confirm Professor 


castle—is equally horrible. 

It does not seem clear whether the appreciation of an 
article unadorned, and merely admirable from its perfect 
adaptation to its end, is not a quite modern idea. It is 
noteworthy that in the case of body-armor worn by 
knights, development was from the simple and beautiful 
outline through willfully fantastic shapes to a final stage 
of elaborately damascened, inlayed and engraved orna- 
ment. Yet if there was ever an article of which the 
development was controlled by use it should have been 
armor. I am inclined to think, therefore, that the law 
of design and ornament pointed out by Professor Kimball 
is really evidence of the dawning of a new and more 
perfect sense of fitness, due perhaps to the great triumphs 
of modern science and invention that have given a new 
perspec tive to the world. For my part, I believe that the 
sight of a collection of chemical apparatus may give as 
much intellectual pleasure as contemplation of the Sistine 
Madonna; but it is doubtful if a medieval European or 
an ancient Greek would have been able to get that point 
of view. 


A. HAMILTON CuURCH. 


New York, N. Y. Fa 


Using Single or Multiple Drill 
Jigs 

In reply to the editorial on page 705, in my opinion the 
tendency is to perform too many operations in one jig. 
‘The more complex the work, the more holes it has and the 
more reason for two or more jigs to handle it. 

For example: We make an arm weighing 12 Ib. for a 
special machine. The completed part has 41 holes, and 
a jig was made on the theory that all the holes should be 
drilled in one jig. The jig weighed 120 |b., and the ab- 
surdity of trying to drill the small holes quickly in that 
mass of material was so apparent that the idea was finally 


abandoned. 

One cored hole 154 in. in diameter is bored and reamed ; 
in diameter is drilled and reamed, and a 
Twenty-three other 


a hole 34 In. 
mo-IN. hole is drilled and tapped. 
holes smaller than those mentioned are also drilled in the 
jig, and three drilling machines are required to do the 
work, as the sizes and locations of the holes are such that 
one machine cannot drill them all, and two machines only 
with difficulty. 

To machine this 12-lb. casting we had to place close 
together one large, one medium and one sensitive drilling 
machine, two of which remained idle throughout the 


whole day. We had a machinist to drill the holes and a 
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a 
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helper to assist in carrying that 120-lb. jig. The net 
result was three castings per day. Even then all the holes 
were not completed, 15 small holes had to be drilled with 
the aid of little jigs clamped to the arm. 

I am told that this jig cost hundreds of doilars; it is 
an expensive monstrosity. The cost of doing the work is 
high, while the production is low and allows of no elas- 
ticity. 

The work should be subdivided among at least three 
jigs. Jig No. 1, for the two main shaft holes only, should 


weigh not more than 40 Ib. and give a production of 20 


castings per day. Jig No. 2 should take care of the tapped 
hole and all other holes of about that size which can be 
conveniently reached. Jig No. 3 should be used for the 
small holes. 

The total weight of the three jigs would not be more 
than 120 lb., and the total cost would certainly not exceed 
that of the complex jig described. A machinist could 
handle the job without a helper and produce more with 
less effort, while three machinists could boost up the pro- 
duction to at least 18 castings per day. 

“Many-holed jigs” are not so open as “few-holed jigs” ; 
it is not so easy to rid them of chips. With “many-holed 


” there is more danger that some holes will escape 


jigs 
attention; also, and they are not so easily altered to con- 
form to changes in design. 

Francis J. BAbGeE. 

Brooklyn, N. Y. 

8 
Using Single or Multiple 
Drilling Jigs 

On page 705, an editorial asks for opinions regarding 
single and multiple drilling jigs. In this inquiry a mul- 
tiple jig is evidently considered to mean a jig which 
takes in all the drilling operations on one piece without 
removing the work from the jig. 

The question of whether work shall be completely 
drilled in one jig or whether it may be drilled to better 
advantage in a series of jigs is one which must be answered 
in each individual case by a careful analysis of the condi- 
tions surrounding the work. What would be an absolute- 
ly correct and satisfactory method in one shop might 
be entirely unsatisfactory in another. 

In the two instances cited by the editor of the AMEr- 
ICAN MAcuinist, both factories may have been correct. 

There are many points to be considered when this 
question comes up in the design of jigs. The character of 
the work and the accuracy required are, of course, the 
first points to be thought of; but the designer should not 
fail to take into account also the kind of machines avail- 
able for doing the work, the quantity of the production 
desired, the facilities for trucking it, the cost of the jigs 
and, last but by no means least, the kind of men available 
to use them. 

Granting that with properly made jigs the required 
accuracy can be obtained by either method, then the 
solution of the question resolves itself into a thorough un- 
derstanding of the other conditions. 

For illustration, a thoroughly competent man may turn 
out good work rapidly in a more or less complicated jig 
with many things to remember, while with a less com- 
petent man much better results can often be obtained by 


several jigs, simple in design and operation and as near 


“fool-proof”’ as possible. It is very easy to settle this 
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point in the oflice with some good advice about educating 


the man, but it does not always work out well in practice. 


An exceedingly important point in getting results with 


| 


jigs of either class and with tools of all kinds is to have 
real codperation between the tool-designer and the fore- 
man under whose supervision the tools are to be used 
If the foreman is a man of ideas, it is well to consult 


him often regarding the designs, and when he advances 


ideas Ol his own, If Is Wise To thecorporate them Into thi 
tools as far as possible, unless they be radically wrong, 


in which case he can usually be shown wherein thev ar 


wrong 

But the point which I wish to emphasize is this: If a 
foreman is handed a new tool designed after his own 
general idea, he will do all in his power to make that 


tool work satisfactorily: whereas, if he never has heard 
of the tool until it is given to him to use, he is very apt 
to find fault and not get the desired results, even though 
the tool may be as good as if it were made after his own 
idea. 
W. Ek. Winer. 
Detroit, Mich. 


Special Form of Inexpensive 
Beam Compass 


Some time ago, E. 1). Sherman illustrated an inexpen 


1 


sive beam compass (Vol. 41, p. 1084) which IT have found 


very useful, 


with a few improvements. ‘These are shown 
in the accompanying illlustration, the entire device re- 
quiring less than two hours’ work 

The fittings are of brass, and a drill rod is used for the 


beam. A steel tube of sufficient strength of wall would 
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SPECIAL Form or INEXPENSIVE BEAM CoMPASS 


be even more satisfactory. I have retained the pencil 
chuck, as recommended by Mr. Sherman, but | have added 
the micrometer adjustment and also a coupling to joim 
the two 12-in. rods, this being as great a length as I can 
conveniently carry in my tool box, 
Henry Becker 
Neveland, Ohio 


Spring Tool Holder 


The swivel-headed tool illustrated on page 740, and also 
one which will swivel the opposite way, is needed in mar 


lines of work. What die makers want is a first-class sprit 


tool holder designed like the one shown, except that thi 
designer should bear in mind that it must be used not 
only for cutting threads, but for boring and forming 
tools, some of which are 2™% in. wide, for use in eithe 
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lathes or shapers. The die makers who own such tools 
have usually made them; I have not time to do that, but 
would like to get one. 

Cras. WESTON. 
Brooklyn, N. Y. 


Proportions and Decorations of 
Machines 


Mr. Kimball’s article on page 767 contains much food 
for thought, and I believe there are many machine de- 
signers who would benefit by reading the entire series. 

Comparing a recent copy of the AMERICAN MACHINIST 
with one of several years ago, ome can readily see from 
the illustrations of machines and parts that things are 
not as bad now as they were once. Today there is ap- 
parent a tendency to uniformity and proper relation of 
parts, although monstrosity and ugliness still exist in 
many cases. For a long time the designer did not realize 
that beautiful as a curve might be in the right place, 
nothing is uglier than to where it is not 
needed, and particularly when it is set to riot with half 


introduce it 


a dozen other meaningless configurations. 
There is a nearer approach to standardization with 


revard to the fitness of things and the ethics of good 
taste in general, which those of the twentieth century 
should possess. The motor car is not like the locomo- 


tive, which Viollet-le-Duc, the famous French architect, 
said derived its unlovely physiognomy from anatomical 
“Some say it is ugly,” he con- 
Is it not the 


car is more 


necessity, hot caprice. 
be ugly ? 
expression of brutal energy 2”? ~The 
symmetrical today than it has ever been before. 

The designers should eliminate and simplify rather 
than incorporate and elaborate their creations, for it is 
sincerity and simplicity of line that is wanted—a union 
of modern engineering skill and practicality of purpose in 


tinued, “but why should it not 
motor 


something that shall be pleasing to look at. 
L. J. Foury. 


Butfalo, N. Y. 


Blueprint Washer and Drier 


On page 918 I find a blueprint washer that is similar 
te one we built for our new drafting room some years 
ago. While our room is large, we did not wish to sacri- 
fice much of it to blueprinting, so we cast about for means 
for drying the prints in small space. 

What we finally built is a folding apron slanting up- 
ward and outward from the trough at the base of the 
washer, folding flat against the washing surface 
not in use and supported at an angle of about 30 deg. 
from horizontal (by light chains at each end) when wash- 
about 18 in. 
wide, it does not project far enoveh to be in the 
unple dripping 
mn closely strung 


when 


ing and drying are going on. Being onl, 
way 


t att 


of the blueprint maker, yet it a 
space for a dozen or more print 
wires overhead. 

Our washing machine is near.y twice the length of the 
pipe that sprays the prints (or about 9 ft.) as we had 
this space between two doors. This increases our dripping 
space considerably over what would be afforded by a short 
Mr. Jones. 


Kk. R. PLAIsTrep. 


machine like that shown by 


Montpelier, Vt. 
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Cutting-Off Shrapnel StocK--A 
Correction | 


In the article beginning on page 889, describing the 
methods of the Montreal Locomotive Co., several methods 
for cutting up shrapnel stock are illustrated. In Fig. 4 
is shown what is described as a Gorton cold-saw. We re- 
gret this description very much indeed. It really illus- 
trates an internal-tooth type of machine made by another 
company. 

It is represented as having a capacity of 190 blanks 
in ten hours, or less than one-half the producing capacity 
of our ordinary old-style machine. We wish to state, 
however, that we have furnished a number of our 6-in. 
machines for cutting shrapnel stock, the producing ca- 
pacity of which, per machine on 31%-in. stock, is from 
700 to 800 cuts with one man in ten hours. This is far 
ahead of anything else described. 

I should like to ask you to make a correction of the 
misleading impression that must have gone out regarding 
the capacity of our machines, 


CFEORGE GoRTON, 


Pres., George Gorton Machine Co. 
Racine, Wis. 
The Conference as am Aid to 
Management 


R. D. Gatewood’s article on page 759 is very compre- 
hensive. It convinces me that we are on the right track. 

The conference idea has been in operation in our work- 
shop a long time. This does not mean that evervone is 
consulted on every question regardless of its relation to 
his particular work. But the judgment of everyone af- 
fected by the problem is sought. 

Having occasion to consider the best way of making a 
certain piece, I—as one of the manager’s staff—call to- 
gether the the department which would 


have to make it; the general foreman, who would oversee 


foremen of 


the tool work, and the foreman of the assembling de- 
partment, who would be the best judge of its practica- 
bility. This course results in everybody being satisfied, 
and interested in making that particular article a suc- 
cess, 

Again, the cost of a new article is never figured solely 
by the estimating department. The advice of those in 
the shop who are going to make it is always sought, as 
it is acknowledged that they are the ones to determine 
the most economical process of manufacture, being the 
most intimately concerned with the outcome. 

The management does not assume the attitude of shift- 
ing responsibility. It is extracting the essence of experi- 
ence. 

I disagree with Mr. Gatewood, however, to the extent 
that the originator of an idea will not necessarily yield 
his convictions to a group more readily than to one 
person. It depends on the character of the man. But 
he must certainly leave any conference impressed with 
the fact that he has had a fair hearing and is not the 
victim of snap judgment. 

Let the manager realize that one great essential to 
success is to gather round him men that know, rather 
than men that have to be told. 

Ht. D. Murpny. 


Jersey City, N. J. 
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Dennison Profit-Sharing 
Scheme 


The business world was astonished at the proposition 
of Henry Ford’ to distribute a share of his enormous 
profits to his workmen, but it is likely to be still more as- 
tonished at the scheme put in effect by the Dennison 
Manufacturing Co., of South Framingham, Mass. 

By their totally novel scheme, the entire control of the 
business, which is of no small size, is now placed in the 
hands of some 200 of their leading workmen, heads of 
departments, salesmen, and all other employees who earn 
over $1200 per year and who have been in the company’s 
employ long enough to have become an established far tor 
in it. 
like 2300, are to be given a share in the profits, but they 


The other employees, to the number of something 
are to have no voice in the management. This is accom- 
plished by the simple process of printing a million dol- 
lars’ worth of common stock and distributing it in pro- 
portion to the wages earned. 

The former owners, on the other hand, take their $4.- 
500,000 of preferred stock, calling for dividends of eight 
per cent., and remove themselves from control; retain- 
ing, however, one end of a pretty strong string by which 
they can temporarily resume control any time that their 
dividends fall below four per cent. for one year or six 
per cent. for two years in succession, but then only until 
they have paid themselves their back dividends, 

There are two novel features to this proposition that 
will cause it to be watched with a great deal of interest. 
It recognizes that those who have put their money in 
the business are entitled to a means whereby they can 
assure themselves of adequate returns on their money. 
The holders of the preferred stock put themselves in the 
position of bond holders who automatically foreclose their 
mortgage under certain definite conditions. 

The other thing that is the fact that 
long consideration it was decided that the success of the 


novel is after 
enterprise rested in the hands of its best paid employ 
ees. The rank and file of operatives share in the profits, 
Th 
carried on by the company makes it possible for them to 
employ a large number of people- of them girls 
and women—who have no special training and who, when 


but not in the management. nature of the business 





many 


employed at piece work, make fairly good wages almost 
from the start and increase in earning capacity through 
The 
supply of this kind of labor is to be had in any community 
In the compara- 


increased dexterity, not by any mental growth. 
where there are people who need work. 
tively small town where this particular company is located 
it may sometimes be hard to get enough help and it is 
necessary to establish branch factories, but that is only 
to tap new supplies of help, not to get skilled help. 

On the surface it would seem as if this project might 
be more successful than some previous attempts which 
have had the same object in view. The men in control 
will have every opportunity to know whether they are 
making good as they go along, and the business is placed 
in the hands of. men, and women too, who will be likely to 
be conservative, who see in the printed stock a potential 
value that they can turn into real value if they will. To 
be sure, this common stock is not salable in the open ma! 
ket, for it can only be held by an employee and must be 
returned if the employee leaves the company, but it can 


undoubtedly be made to pay pretty liberal dividends. 


MACHINIST LOL] 


The Development of Measuring 
Instruments 

the Ce 

tennial Exposition in 1876 have been more along the line 


The changes in measuring instruments since 


y 


of developing types already known than in out 
strictly methods. The exhibites 
in 1876 by the Brown & Sharpe Co., while both this 
pany and the Pratt & Whitney Co. exhibited plug and 
ring 


lhe 


reality a large micrometer and embodied the 


Orieine 


new micrometer Was 


Conn 


gages. 


machine of Professor Sweet was In 


measuring 
Dmialhh pri 
ciples of all other measuring machines. The differences 
the 


machine 


between latest development aiong th line and the 


sweet are In matters of construction and cit 


tails of 
One of the interesting 


refinement. 
ieatures mn the development 0) 
Wils thr diets 1} ned eltort 


Pratt & Whitney 


This company purchased at considerable expense a 


standard gages in this country 


to secure a standard inach-block by the 
Co. 
standard 


rectangular bar, | in. square and 12 in, 


which had been used as a standard measurement. Twelv 
l-in. cubes were then made as accurately as possible and 
tested hy the 12-in. prece, It was found that the twel\ 
l in. cubes were not as lon r as the siiis l nil upposed 
to be exactly 12 In. long. Careful measuring an om 
parison with such standard instruments as wer rilable 
led the companys to believe that thre mal | in . 
14 


were Inore nearly accurate than thre onver prece, ale 


Was afterward proved by the Rogers & Bond measuring 
machine, which was developed later. 

At that time, no one realized the effect of parative! 
steel, and this led to 
situations No 
was it understood that a piug al d ring gage, which can bi 


put together and will move nicely i 


com 
small changes of temperature on 
numerous interesting and embarrassing 
ke pt in motion, ma 
allowed to 
The ga 
up to about 2 in. 
“bell-mouthed,” the ring ga 


seize if remain stationary, 


ves exhibited at the Centennial Exposition ra 


in diameter. To avoid leaving the hol 


ves were made with a slich 


Pi ] } ‘7 
nh Was alterward ground ol 


limit 


projec tion on each end, whi 


So far learned there was no exhibit of 
The other 


thread 


as can be 


and “not vo” raves, lormis of cau 


or “FO 


shown are also new. The dial gage, the measuril 


micrometer, the thread-limit gage, the multiplving-lever 


and the direct-reading micrometer are all com 


indicator, 


parativel recent developments. 
included keepi 


Changes in micrometer design have 


the screw covered, providing a means of locking t] 


ne screwy 


in the frame, and introducing the ratchet stop to insure 


uniform pressure in taking measurements 


to ten-thousandths and the direct-reading micrometet 


were also cle veloped. 


The indicator of the multiplying-lever type has lik 


Wise peer developed, us We 1] as the dial, or wat h. tym 


of indicator, and their application to a large 


irielV ol 


measurements has greatly assisted manufacturing. Then 
there is the thread-measuring micrometer, which invol 
the consid ration ol the pit h line of the thread Instead 


of the outside, as formerly, and the limit gage for 
plain and threaded work. Another development 
ard-size blo ks, such as the Swedish eau s, Which are used 


in connection with oth r mstrument 


this 


mea 


measurile 
' ] —— { , 
reneral oOwth of re nement ! thi 


manultactured 


has led to the 


irement ol parts, 
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During April the machine-tool exports from the port o! 
New York nearly reached the three-million dollar mark. 
The total was $2,938,742. Ten countries took more than 
$10,000 worth each, with England the leader and France a 
close The individual are: England, 
$1,331,001; France, $1,144,802; Russia, $318,500; Swe- 
den, $75,457; Norway, $21,966; Australia and Tasmania, 
$13,009 ; Denmark, $12,754; Spain, $11,756; Japan, $11,- 
051; Cuba, $11,050. 


second. amounts 


Machine-Tool Quality im 1915 


Army contractors have often been accused of cheating. 
It is said that Napoleon them at this 
wretched, underhanded business, he promptly stood them 
Americans are not likely 


when caught 


against a wall and shot them. 


to forget the embalmed-beef scandel of the Spanish- 
American War. The daily newspapers are already be- 


ginning to score American contractors for their short- 
sightedness—shortsightedness is the pleasant sounding 
term—in substituting cotton for wool in soldiers’ socks, 
shoddy for wool in soldiers’ blankets, and paper and 
leather imitations for real leather in army shoes. 

Not a word has been said about the deterioration in 
American machinery, and probably none will be. Ma- 
chine-tool builders, in particular, khow and value their 
reputations. When rushing output it is a little more dif- 
ficult to hold to the set standards of quality, but careful 
watching and rigid inspection will prevent them from 
being lowered. These are the points that need espec ial 
safeguarding under present conditions: 

When the demand for output is tremendous, there is 
always the temptation to use a casting or forging or bar 
of steel that otherwise would be sent to the scrap pile or 
returned to the one who supplied it, for rejection may 
mean a wait for replacement. With more men and more 
work to look after, a foreman’s attention is spread out 
thinner than usual, and unless he receives the needed ad- 
ditional support from his superintendent, work may be 
allowed to progress to a finish that otherwise would be 
stopped somewhere along the line and either be rejer ted or 
corrected. When the sales department is clamoring for 
machines to ship and customers are writing, wiring and 
begging that their orders be hurried and that shipping 
dates be anticipated and even partial shipments made, 
there is a temptation for the inspecting department to 
let things slide just a little and to pass work and ma- 
chines that under less hurried conditions would be held 
up for changes and corrections. These three are the prin- 
cipal dangers that a machine builder must guard against 
in order to uphold the quality of his product in rush 
times. 

We believe that the majority of machine-tool builders 


have already safeguarded all of these points. In fact, 


we know of one lathe builder who, in addition to doing 
all this, is incorporating in the machines that he is 
sending out today to fill orders from shops making war 
material the latest improvements that he has developed. 
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Editorials 


wesnansann TTT 
These have been put on his machines since the war started 
and were not a part of his regular design of six or « { 


This shows the spirit of doing and 


months avo, 


the best possible. It Is thy Wisest sort of action, con 


sidering the present and future reputation of a firm. 


What Can You Make? 


In time of normal business most shops confine them 


selves to one line of work and 
When 


they sometimes look around to find other work, but 


e practically no thought 


to anything else. business is slack in their special 


line, 
usually for something similar to their regular line. 
ed this in 


The war in Europe has chang many quarters. 


We now find shops which never before did anything of the 
kind engaged in making ammunition or equipment. And 


munitions of war find 


Make rs of lathe s 


even those that are not at work on 


result of it. 


are much more rushed than planer builders, 


their business « hang dasa 
and as i 
] 


sequence we find planer shops at work planing lathe beds 


for the lathe makers, and similar shifts in other quar- 


ters—some to entirely new lines of work. 


the London 


Times, goes to show that the defensive power of any coun 


aiso on 


The experience of England, as cited by 


try depends not alone on her army and navy but 
her machine shops, which must supply the ammunition, 
that is expended far more rapidly than is generally real 
ized. But this part of her defense is seriously handi- 
capped unless she is prepared to begin the supply with- 
out unnecessary delay, which can be avoided only by 
systemati codéperation between the Se retary of War and 
the machine builders, preferably before the necessity oc- 
curs. 

This does not mean that our machine shops should be 
but only that 


both as to quality and 


turned into arsenals in times of peace, 
the capacity of the leading shops, 
quantity of work, should be known to those in charge of 
national-defense plans—solely for defensive purposes. 
And this 
for any special exigency. 

Whether we be drawn into this world war or not (and 


not), it is the part of 


precaution should be taken without waiting 


we sincerely trust that we may 


wisdom to seriously weigh the possibility and consider 
the question of manufacturing arms and ammunition in 


for our needs. Each shop manager 


sufficient 
can help this preparation by 
equipment to see what he could manufacture In c: 


quantity 


rong carefully over his 


im ol 
necessity. Our articles on shrapnel and explosive shells 
will give him many of the requirements, and from these 


he can judge of the qualifications and capacity of his 


shop. The first question is that of product, with p1 
as a secondary consideration. Every true American will 
realize that the cost of war is enormous in anv case. al 


product as economically as pos 


will endeavor to turn out 


sible. No real patriot will endeavor to profit by such an 
emergency. But patriotism will show itself by voluntee 
ing manufacturing capacity and experience, as well as 
through volunteering for actual service in the ranks 
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Let each shop manager ask himself seriously, What 
an we make in case of necessity? And until a commis 
for war materials is formed, the AMERICAN Macuin- 
will be glad to receive such data, so as to act as a 


sion 
IST 
clearing house for such information should the necessity 
arise. In any event, this information will help in sug- 
vesting suitable shops to build machinery of various kinds. 


The Problem of Inspection 


Many manufacturers are today wrestling with that 
peculiar part of certain manufacturing problems—finish- 
ing details to pass Government inspection. It is cur- 
rently reported that much war material recently manu- 
Canada and the United States has been 


Numerous specific cases of the failure 


factured in 
finally rejected. 
of shells, fuses and their component parts to pass inspec- 
tion are being talked over whenever machinery build- 
ers and short-expert need ammunition makers meet. 
This is not the time to point out some of the ab- 
surdities of government inspection. That 
Under existing conditions, mili- 


has been done 
time and time again. 
tary and naval authorities can do nothing but uphold the 
regulations and requirements that have been laid down 
in the years gone by. “Don’t swap horses in the middle 
of the stream” and “Don’t change your inspection meth- 
ods when life and death hang in the balance before you” 
might well go hand in hand as common maxims. No one 
can expect any modifications of inspection requirements 
at a time when a nation is engaged in a_ desperate 
struggle. 

But there is a lesson in all this for a nation not under 
urgent stress in producing war material. This is, to 
make a deliberate study of the manufacturing and in- 
spection methods of everything that may at some time be 
manufactured, keeping the requirements within reason- 
able limits in all directions, and at the same time build 
up the nucleus of an inspection organization to handle an 
enormous output if it ever To bring the lesson 
home to the United States, if there should be a tremen 
dous demand for war material on the part of our Gov- 
ernment, one of the hardest manufacturing problems to 
The extent 


comes. 


solve would be that of adequate inspection. 
of the problem can be imagined from the fact that there 
are over 300 individual inspections on a 3.3-in. British 


shrapnel shell. Now is the time to begin getting ready. 


The Cost of Home-Made 
Machinery 


Every mechanic admires the ingenuity displayed in 
many shops in designing and building machines to meet 
and many useful machines 
have been developed from them. But we hardly realize 
how many machines are built in shops to do the work of 
standard machines, just because the management is too 
short-sighted to buy a machine already on the market. 

The small shop, with scarcely capital enough to get 
along and pay necessary running expenses, is often justi- 
This is often 
time does not 


their special requirements, 


fied in fudging up machines for its work. 
done when work is slack and a few hours’ 
pull down the bank balance as much as a corresponding 
number of dollars. 

But this practice of making machines to perform stand- 
ard shop operations is all too prevalent in some shops 
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which do not or should not have the excuse of not having 
sufficient capital. This is particularly true of railway 
shops, both the trunk lines and the street-railway systems 
in various cities. True the large railway shops are usually 
well equipped, but the smaller shops are too often denied 
necessary tools and have to tinker up substitutes from the 
scrap pile. These are fondly supposed to be cheap because 
they do not appear in a lump sum on the books, but the 
real cost is usually higher than if they had been bought 
in the open market. 

To a smaller extent this holds true in the case of sup- 
plies such as milling cutters and drills. Unless there is 
time which would otherwise be wasted, it is seldom advis- 
able to make any standard equipment or supplies which 
can be bought in the open market. The time when it was 
economical to make standard bolts, nuts and screws for 
regular work has long since passed and the list is being 
extended rather than reduced. If the railways would 
spend less money on rosewood desks in the offices and 
more in some of their smaller shops, it would be a step 
in the direction of real economy. 


* 


The Federating of Manuface- 
turers’ Associations 


There are far-reaching possibilities for good in the 
joint action of manufacturers’ associations. The extent 
of this movement which is just taking shape was brought 
out at the recent convention of the National Metal 
Trades Association. That association is now repre- 
sented on three joint conference boards: The National 
Affiliated Safety Organization, the Joint Committee of 
Associated the Board on 
Training Apprentices. 

The work of the first has had frequent mention in our 
columns. The purpose of the second is to oppose ac- 
tively legislation of a character dangerous to legitimate 
business. The third will work toward the development 
of standardized principles and methods in industrial 


Employers and Conference 


training. 
This federation seems but natural in this day of co- 
The many have greater 


Operative and organized effort. 
The work already 


streneth and influence than the few. 
done gives promise of what can be accomplished in the 
future. 


8 
% 
Ar) 


Quibbles over Accident 
Compensation 


One of the legal quibbles which makes workmen look 
askance at some of the compensation laws, or, more 
properly, the way in which they are administered, is well 
illustrated by a recent case in Elizabeth, N. J. A severe 
injury had necessitated the amputation of a workman’s 
arm, and because this amputation took place 114 in. below 
the elbow, the presiding judge awarded only 161 weeks’ 
pay, instead of the 200 which would have been given if the 
amputation had taken place at the elbow. It is difficult 
to see just what special use this 1144-in. stump is to the 
victim, as it is not sufficient to be of any practical ser- 
vice in manipulating an artificial arm. It would probably 
not be easy to make the victim believe that this 14% in. 
of arm could ever return him an equivalent of the 39 weeks 
of pay which was deducted by the court. 














June 10, 1915 AMERICAN 





SULLA UTAVPUOLIAU DALLA EAGAN WUE NAT 


in 


"UU AALAAUIAEUA MANAUS nA 


Fe SC TUTTLE LULL LLL TUTTLE Gee 


Direct-Pressure Sand-Blast 
Machine 


It has been demonstrated that to clean castings having 
intricate core work or sand burned hard in the corners, 
particularly in thin, malleable-iron or steel castings, a dl- 
rect high-pressure blast action with the nozzle held close 
to the work is required. It has also been demonstrated 
that this method of blasting, when incorporated in a sand- 
blast barrel, becomes an economical method of cleaning. 

With the object of producing a sand-blast machine of 
high efficiency, the barrel shown was developed by the 
Mott Sand Blast Manufacturing Co., New York, N. Y., 
to work in conjunction with their closed pressure-type 
sand-blast machine. The apparatus is so arranged that 
the nozzle or nozzles inside of the barrel are moved across 
the face of the castings while they are being rolled, thus 
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erator can attend to both. In the familiar type of instal 
lation arranged in pairs, the hose is transferred from on 
to the other and, therefore, one barrel remains idle thi 
If the time of blasting 
a charge exactly equaled the time of changing the load, 


whole time the other is working. 


this method of operation would be good, but practical us 
demonstrates the impossibility of realizing this. With 
the machine shown, the hose remains attached to the 
barrels all the time, and the pressure blast being equipped 
with a double set of controls, it is possible to operate 
either barrel independently or both together. This means 
keeping the pair of barrels in active operation about 50 
per cent, greater time per day. 

Again, when the volume of work to be performed is 
not sufficient to warrant the installation of barrels work- 
ing in pairs, it is desirable to have a barrel capable of 


taking a much larger charge, so that there will be required 


























Fig. 1 Direct-PressuRE SAND-BLAstT MACHINE Fic. 2 


closely imitating the motions of an operator handling the 
nozzle and turning the castings. 

Appreciating the fact that the most effective position 
for the sand-blast nozzle is 6 to 8 in. from the surface ol 
the casting and knowing that in operating barrels the 
size of the charge varies in volume, the nozzle or nozzles 
are made adjustable across the diameter of the barrel, so 
as to always be maintained in the most efficient position. 
The volume of air consumed may also be varied either 
by changing the size of the nozzle or by varying the num- 
ber of nozzles. This is easily done by hand without the 
use of a wrench. 

Labor attendance on the machine can be reduced in 


two ways: Where the volume of work to be sand-blasted 


is large, the barrels are set up in pairs so that one op- 


a suflicient time in blasting the castings to allow the op 
erator to attend to other work. 

Fig. 1 shows a two-barrel outfit. The one at the left 
is open, showing the position of the nozzle and the work. 
The barrel revolves about twice a minute, and as it re- 
volves, the nozzle is moved back and forth lengthwise of 
the barrel. 

The abrasive material, together with the dirt from the 
castings, falls through holes in the side of the barrel and 
is collected in a hopper constructed in the case below 
the rear end, from which it is elevated and passes through 
a separator. This removes material so large that it might 
clog the nozzle, together with the disintegrated sand 
and dirt from the castings, depositing the good material 
in a bin directly above the sand-blast. This bin has a 
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feed tube closed with a swinging shutter, so arranged 
as to feed the good material directly into the sand-blast 
machine. 

In the center is a_ standard 
equipped with automatic filling valve and sand controls. 
In this type it is not necessary to discharge the air from 
the tank each time the barrel is loaded, but only at such 
time as it is desired to fill the tank with sand. 

The barrel at the right is closed. There is 
only one door to be opened when loading or unloading, 
and this can be opened when the barrel is standing in 


pressure-type machine 


shown 


any position. 

All gears, clutches, pulleys, etc., are outside of the 
casing, except the friction rollers on which the barrel is 
supported. The casing of the barrel is arranged to be 
connected with a ventilating system to remove the dust. 
The fronts of both barrels, the pressure blast and all con- 
trols face the same way on the same line, and as there 
is no necessity while operating to go behind the machine, 
the backs of the barrels may be placed toward a blank 
wall, thus conserving floor space and avoiding difficulties 
in handling the work. 

In Fig. 2 is shown the back of one of the machines. 
This gives a good idea of how the barrel is turned and 
the reciprocating movement given the nozzles. The bevel 
vear nearest the pulley drives the barrel. The next one 
operates a crank movement connected with the air and 
sand pipe, which is the one entering the casing second 
from the top. The upper pipe is merely a guide or slide, 

The barrels shown are 36x42 in. and have a capacity 
of from 200 to 1500 lb., according to the size and nature 
of the work. A single machine occupies a floor space of 
about 6x8 ft. and weighs approximately 3000 Ib. 


% 


Cutting-Offand Facing Machine 


The design and construction of the machine shown re- 
It was developed to be especially 


The 


quire little explanation. 
adapted for cutting-off and facing shell forgings. 

















CurriInG-OFr AND FaciInGc MACHINE 

average speed of operation is caleulated to be 60 ft. per 
minute, on which basis a 4.5 forging can be faced in less 
than two minutes and the open end cut off, when the wall 
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¥ All of the 
gears are covered and automatic oil feed is provided. 

The machine is of heavy proportions and weighs about 
3800 Ib. It is a recent product of the Williams Tool Co., 
Krie, Penn. 


is % in. thick, in slightly under 30 seconds. 


High-Speed Vertical Miller 


The machine shown might be called a special type of 
vertical miller, although in addition to milling work, it is 
especially adapted for routing and high-speed drilling. 
It was designed especially for 
powder grooves in 


milling 
timing disks used in shrap- 
nel. In this work a capacity 
of 1000 disks in 10 hours is 
claimed. 

As shown, the table is pro- 
vided with a quick-clamping 
device for holding the disks 
and for accurately determin- 
the the 
groove. 

The machine is equipped 
throughout with ball bear- 
ings. The small countershaft 
shown at the back has adjust- 
ment for keeping the 1-in. 
spindle helt tight. Counter- 
shaft bearings and loose pul- 


ing dimensions of 


lev bearings are of the an- 
nular ball-bearing type. The 
vertical tool 
steel, hardened and ground, 
and is provided with microm- 
eter stop, reading in thou- 
sandths. It has a movement 
of 2 m. for this special work, 
with the foot treadle. Sliding a pinion endwise out of 
the rack allows it to be used by hand. 

The table is 8 in. square, has an oil groove surrounding 
it and has vertical adjustment of 4 in. The maximum 
distance from the point of cutter to the top of the table 
is 8 in.: weight, 650 lb. Provision is made so that a 
suitable motor may readily be placed on the machine 
beneath the shelf, as shown. 

The machine is a late product of the George Gorton 
Machine Co., Racine, Wis. 


spindle is of 











HiGgH-Speep VERTICAL 
MILLER 


High-Resistance Pyrometer 
Instruments 


The illustrations line of high-resistance 
thermo-electric pyrometers for temperatures up to 3000 
recently developed by the Bristol Co., Waterbury, 
Conn. The millivoltmeter movements of these instru- 
ments are all of the pivot-jewel-bearing dead-beat type, 
and are made by the Weston Electrical Instrument Co. 
especially for use with thermocouples. The instruments 
may be used with Bristol base-metal couples for measur- 
ing temperatures up to 2000 deg. F. and with standard 
platinum-platinum-rhodium couples or the Bristol com- 
pound couples with platinum-platinum-rhodium tips for 


measuring temperatures up to 3000 deg. F. 


represent a 


1 
deg I: 
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The first illustration shows a switchboard or wall-type 
high-resistance model; the second shows a portable high- 
resistance model. When calibrated for range of 
3000 deg. F. for use with platinum couples (or range 
approximately 18 millivolts) each of these instruments 


scale 


has more than 100 ohms resistance, and the temperature 
error of the instrument is consequently less than 1 per 
cent. for a change of 25 deg. F. 

When calibrated for a scale range of 2000 deg. F. for 
use with base-metal couple or for a range of approxi- 
mately 65 millivolts the resistance of tae instrument 























Two Types or Higu-Resistance PyroMETER 
INSTRUMENTS 


would be upward of 350 ohms and the temperature error 
of the instrument would consequently be less than 1 per 
cent. for a change of 75 deg. F. This extremely high 
resistance also makes these instruments practically in- 
dependent of the length of the leads and the length of 
the couples. 

These instruments are provided with zero adjusting de- 
vices that afford a simple and quick way of adjustment 
for different “cold-end temperatures,” and as the move- 
ments are of the pivot-jewel-bearing type, they are not af- 
fected by ordinary vibrations in shops. 

The switchboard model is provided with a normal in- 
dex that can be set at any desired point on the scale. The 
portable model weighs about 6 lb. 6 oz. This instrument 
does not have to be leveled carefully in order to obtain an 
accurate reading. soth are prov ided with dustproof cases 
and the wall-type instrument can therefore be used with- 
out any extra protection case. 


#38 
* 


Portable Electric Drilling 
Machine 
The portable electric drilling machine shown has a 
capacity in steel of '% in. and is designed to run on 
alternating current. 
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The motor is of the slow-speed type, calculated to re- 


duce noise and wear. The push-button control switch is 


located in the side handle. The ltrame and spade har dle 
are made of aluminum. The machine weighs 22 lb. It 
is the latest addition to the line made by A. F. Carve 
& Co., Newtonville, Mass. 
Band-Turning Lathe 
The type of lathe shown is especially adapted to turn 


ing the copper bands on shrapnel and howitzer shells. 


The bed 


bed flat-top type, substan 
tially mounted on standard-form legs. 


is of the heavily ri 


In place of the 


regular lathe headstock, two heavy capped bearings are 


used, each secured to the bed with four bolts. The caps 


are machine fitted and held by four studs. The spindle 


is 6 in. diameter, 30 in. long, and hollow-turned all ove 


and finished by grinding. : 
in. clutch pulley, mounted on the spindle and bushed 


The drive ts through a 20x61, 


with bronze. The clutch is a hard-maple cone the full size 
of the inside of the pulley, and is operated by means of a 


lever extending from the far end of the spindle to within 




















BAND-TURNING LATHI 


reach of the operator’s left hand. The clutch mechanism 
is all built into the spindle and designed to eliminate 
any tendency to move the spindle endwise or cause end 
friction. Means are provided for taking up end play of 
the spindle should any wear occur. 


The machine is equipped with a 15-in., 3-jaw extra 


heavy geared s roll chuck which is bolted direct to the 
enlarged end of the spindle. The tool-slide base is made 
heavy and clamped immovably to the lathe bed. The 


front, or roughing, tool is fed in by screw and handwhee! 


to a dead stop and leaves a light cut for the finishing 


tool. The latter is mounted to the rear and above the 
work. The tool can be adjusted LO pass down behind the 
shell and, in passing, shave the band to size. The feed 
is by lever and pinion. The tools can be removed for 


grinding and replaced with precision. They are held in 
steel blocks by a clamp gripping the dovetailed portion of 


the tool. 
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The shell is located by a swinging finger on the front 
tool block before the chuck Is tightened. <A hinged 


scraper rest Is provided on the front tool block for re- 
moving the ragged edge at each side of the band after 
tooling. No double 
belt is used and the spindle runs at 250 r.p.m. 

It will be noted that the driving pulley is made excep- 
tionally large for a 24-in. swing lathe in order to secure a 


countershaft is required. A 6-in. 


drive sufficient to take a roughing cut, in the shape of a 
The 
machine IS a recent development of the Jenckes Machine 
Co., Ltd., 


broad ribbon, in about 34% revolutions of the shell. 
Sherbrooke, Que., Canada. 


* 


Power Press 


The illustration shows a power press or brake recently 
designed and built by Bertsch & Co., Cambridge City, 
Ind. 

It has capacity for bending a 14-in. 


plate. The main 


drive is through a friction clutch, so controlled in connec- 

















Power Press 


friction brake that the slide head 
The 


tion with an automatic 
can be stopped instantly at any point in the stroke. 
head is adjusted by means of either hand or power. 

This machine is designed for a general class of work 
and is built in all from 6 to 12 ft. and 
for various capacities up to 100 tons in weight. 


S1Zes 


standard 


oo 
~ 


Emergency Jack 


The tool shown is of the combined jack and crane type, 
designed for general service. 

The frame is a heavy malleable-iron ribbed casting. 
machine fit 


The circular bottom rests with a 


circular shoulders that are a part of the base, 


upon two 

In this 
way the base takes the load and the steel pin acts to 
hold the frame in position. The rack bar and cap are 
The top of the cap is recessed for 
The double 


heavy drop-forgings. 
the chain, which is a part of the equipment. 
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socket of crucible steel makes it possible to handle a load 
with the jack at any angle. A heavy trunnion bearing 
The working angle of the tool is 
The trip at the back 


supports the socket. 


from 30° to 90° to the horizontal. 

















EMERGENCY JACK 


of the base either 
position or releases it to pivot on the base. 


of chain and a five-foot steel lever bar comprise the 


holds the frame in a rigid vertical 
Five feet 


equipment. 
The device is a recent product of Templeton, Kenly & 
Co., Ltd., Chicago, Ill. 





PERSONALS 


Monsecennrassinensnien 








of the Independent Pneumatic Tool Co., 
appointed manager of that company’s 
H. Charbono, who has been transferred 


Wilson 
been 


George C. 
Chicago, IIL, 
Atlanta branch, vice F. 
to Boston 

E. H. Fish, New England editor of the Machin- 
ist,” and formerly manager of the Worcester School of Trades, 


has 


“American 


as supervisor of the educational 
The Norton Co., in conjunction 


Co., is corporation 


has accepted a new position 
department of the Norton Co. 
the Norton Grinding 


for apprentices designed along 


with developing a 


school progressive lines. 





OBITUARY 











Edward R. Lightean, head of the Federal Motor Truck Co 
and formerly president of the Packard Motor Car Co., of Chi- 
at his home in that city on May 31 

Eastern plants of the 
June 2. Mr. Kennedy 
the 
of the Kennedy 


‘ago, died 

Samuel V. 
International 
former 
industry. 


Kennedy, manager of the 
Harvester Co., died on 

conspicuous figure in 
inventor 


arms manu- 


was in 
facturing 
rifle 

cS Wwe 
and for 
died at 
Seamans was born in 
up with the typewriter industry. 


years a 
He was also the 
Remington Typewriter Co., 
the typewriter world, 
home in Rockport, Mass., on May 30 Mr 
Ilion, N. Y., in 1854 practically grew 
It was in the manufacturing 


founder of the 
leading figure in 


Seamans, 
many 
his summer 


years a 


and 


plant of the Remington Arms Co. that he first became ac- 
quainted with the new invention. His first employment was 
as a clerk in that plant, when he was 15 years old, in which 
he continued until 1875, when he went to Utah to spend three 
years in the West as a mining superintendent. He returned 
in 1878 to become manager of typewriter sales for Fairbanks 
& Co. and E. Remington & Sons, holding this position for 
four years In 1882 he organized the firm of Wyckoff, Sea- 
mans & Benedict, to manage the sales of the Remington type- 
writer, and when in 1886 this concern incorporated under the 
name of the Remington Typewriter Co. he became treasurer 
and later general manager. In 1893 the Union Typewriter Co 
was founded and Mr. Seamans became its first president. H¢ 
continued to serve as president for many years Since 1910 


he had been chairman of the board of directors 
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Prices--Materials and Supplies 
AY A © « C KC 
Ce wil UAPLOPPOLITOVUEUUMMLUALEEVUAPAAEL ORDA EEUADEAEEAELL EE TOOTAOT ADEE DATA A AAU iin | Put u 4 
METALS—The spectacular advance has continued and SWEDISH (NORW \) , [RON The} ul vet uneha ed 
prices on certain metals are higher than ever before in the dealers Quoting 93.40 to 34 per _ ' Mills abroad are worl 
history of the industry Spelter is nominally quoted at 2« on t full capacity, and thoug po ble to reacl I 
and we learn of an actual sale of a carload of spelter which OT 90. New York, for I ordet! deliveries are uncert 
will be shipped from the smelting works in October; the pri : ave : , 
agreed upon is 25c. per lb., with no guarantee against decline WELDING WIRI Pris rm ti M For the m¢ 
Bargains like this, whch are 20c. above the market of a year pular sizes prices al 
ago, indicate the trend of events The price cf lead has ad- ; 
vanced nearly a cent per pound in the last 10 days, and is now Ce per Cents pet 
squarely 5c. per lb., with a very strong tone Copper continues mize : > Pour 
to sell at 1%« New York, for electrolytic, and is strong at this - an "7 
price. Whether there will be any further advance in copper is : = an N 14 10 Or 
a matter of conjecture, but the strength of the market at this No. ) 1000 
high figure is phenomenal. Advances have been made in the Wa eka No 18 16 a 
price of galvanized sheets, bringing in a quotation for No. 28 Nx 12 a0 Ny a ( 
to 5l6c. per lb., New York. This compares with the price of : id 
4.25c. only two weeks ago and a price of 3.70c. a year ago It ; . = . 
should be noted that the difference between black and gal , MACHINE: BOLTS Phe current market price is 70 ! 
vanized sheets of the same gage is now nearly 3c. per Ib .Y off the list price ro st y customer ind for large 
while the normal difference is seldom over 1.6c Sheet wire orders more generous concessiol re made \t the above 
brass tubes and brass rods are practically unobtainable iscounts the net prices per lt e as follows 
PIG IRON—Quotations were current as follows at the , , 
points and dates indicated Lengt } } 
on ' Mey 7, May 29. l SO 46 so ¢ $1 ) 1 94 $2 S4 $1.0 
O15 1915 1914 y { is om ! ay i j 
. : 241 0o.o50 07 1% 2 ?) » 7 
No. 2 Southern Foundry, Birmingham $9 59 $9.50 $10.50 3 in ( Oo 7 1.71 > 24 +4 ‘ 
No. 2X Northern Foundry, New York. 14.00 14.00 14.65 3h ij 0 55 n'2 , 1 1s «) oe 
No. 2 Northern Foundry, Chicago 13.00 13.00 14.00 ° , 
Bessemer, Pittsburgh 14.55 14.55 14.90 : 7 . dl 
Basic, Pittsburgh 1 15 13.43 13.00 COPPERED BESSEMER ROD The following net price 
are quoted for 50 Ib. lots fre warehouse New York 
MISCELLANEOUS METALS—NEW YORK . = . . I 
. mM iw) 1 7 
June 4, May 7, J ( ft “ oO * 4 ‘ 
1915 1915 1914 a 8.00 ¢ on 
Cents per pound MONEL METAL—T! follow! iL 
- ] L ; ‘ é ) ns price re net er ) 
2 per, electrolytic (carload lots) 19.00 19.00 14 25 for hot rolled rounds nd flats For pric of al, = .s 
in 35.00 10.00 0. of) hexagonal bars add two cents per Ib. to the correspond 
Lead oO 1 20 ; oO I 
S lt > On 14.00 = i size of the rounds (Mill lengtl 8 to 14 ft.) 
pe er ad | , 
Copper she+ , base 2t 00 24 00 19 75 
Copper wire (carload lots). 21 S50 18 OO 15 +O HOT ROLLED ROUNDS 
Brass rods, base 200 50 21.50 14.00 10,000 Tt 2000 Ib rin I 
Brass pipe, base 23. 50 19 20 16.00 Size, i und © On >) iM 
Brass sheets 20. 50 21.75 14.50 i 4 Th , ; 
Solder 5 and 4 (case lots) 28 .00 28 00 23.00 ,' iy m4 on q . = ‘ OK y 
1tf to 2] 25.4) Y 26.75 27 7h 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK tt to 4 26. 7 725 27. AK 28 . Sth 
Jur 1, May 7, June ¢ HOT ROLLED FLATS 
1915 1915 1914 “\ Tnehe 
Cents per pe 1 I cness, in I ‘ ¢ 
No. 28 Black 2.60 0 7 ito”, i x 
No. 26 Black. 2.50 2. 0 60 } Sf iM 6 OO 
y y 24 Blacl 2.45 2.45 ) Iv 4 25.4 
20 Blac 2 40 2 40 2 i 
<. ds) 15 STANDARD MACHINERY STEEL — Rounds and squar 
ie oo ee ire quoted at the following net prices in 100-Ib. lots, Ne 
. - ~- =| 4 York 
‘ vanized 50 1.00 ra 
No. 26 Galvanized 1) 73 i] 1) D Diameter 
No. 24 Galvanized ) 5 5 Per 100 Ib 1 Ow It Per 1 
} $1 10 s° On { $3 00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK + +o re a + 
; im } 4 ) 
June 4, May 7, June ¢ q ' 4 
1915 1915 1914 had ‘ s 
- Cents per pound STANDARD PIPE—The high price of spelter has result 
Sieel angles base 1.85 1.85 1.80 in much higher prices for ilvanized pipe Revised discounts 
Steel T's base 1% 1.90 1.95 re is follows 
Machinery teel (besser r) 1.S0 1.80 1 a5 
; | Galvaniaze 
a SE eee ees os : : : to 2 teel, butt welded SI 7 
COLD DRAWN STEEL TUBING—The following prices are to O-i tee! pn welded ey - 
net per ft. cents from jobber'’s warehouse New York 7. to 12 teel. lan welded Cal 
Thickness of Outside D r Inehe At these discounts, the net p ‘ f pipe ir ents foot 
Wall, B.W 4 } i l H large lots, at Pittsbureh are folloy 
99 6.75 6.75 6.75 7.37 8.68 9.35 10.26 1° . 
Is 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 Diar . — . - r uA : 
16 9 3 93 9 3 11.8 13.44 15.12 17.16 20.09 rete R) —~ 4 : _ 
) 3 9.3 9 3 l 0.0 ‘ slack ed ete 2 
13 l l 2 12 4 14.58 17.16 “OO >? 4 7 > j 
11 16.83 09 23.52 26 70 39 85 at! 0 0 7.40 11.1 
. , - - = «0.4 , 1-ir 10 0 , 1 0 18.60 
- ‘ 1! it 1.60 7.00 it 16 j ) 
DRILL ROD—This sells to consumers at the following dis 1 i ein 2 aa + $450 
counts Third grade, 65 off: second grade i” off, and first . as 
grade, 25 oft 
SEAMLESS DRAWN 7 IS IN¢ Pipe Sizes) The fol 
At these discounts the net prices are as follows lo x price re quoted from j ers W ‘ i New \y 
n cents per pound 
ROUND POLISHED DRILL ROD ' 
dj ter, 
lirst Sy nd Third Ir ‘ Dp r I | ( 
Size Grad Grace Cir ; 19 50 > my 7 
$2 to 1} in 7 Fhe 20 0c 17.5 “\e 19 50 5 i 0 { 
ti to ? in + (We 19 OF 1} 19 SO 2 ‘) ( ” { 
is to } in.. 2H Oe 1 (W) 1; 19 > > wD t 
0.178 to 0.4218 71 1% OW % 2 10. 40 9° ) i ( { my Mi 
0.125 to 0. 27! G2. 2x 10 ihe 20 0) 10 , oS Mik a1 oO 
1). 202 to 0.120 67 50e 54 Oe 31.5 19 MWe 9 5 1 We 3 The 
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METAL WORKING 


NEW ENGLAND STATES 
The Union Twist Drill Co. will soon ask bids for the 
construction of a factory at Derby Line, Vt Frost & Cham- 
berlain, Slater Bldg., Worcestcr, Mass., is Arch. 
(Official)—The Chandler Machine Co., Ayer, Mass., will 
rebuild its shop which was recently destroyed by fire, at a 
loss of $6000. H. E. Fisher is Treas. 


29, destroyed the factory of the Charles G. Allen 
foundry machinery and agricultural 
Loss, $2000. 


Fire, May 
Co., manufacturer of 
implements, Barre, Mass. 
Bros., Holyoke, Mass., is building a brick and con- 


Groise 
Suffolk and Elm S8St., at a cost of $10,000 


crete garage at 
Noted Nov. 26. 

The Victor Typewriter Co., 812 Greenwich St., New York, 
N. Y., will build a four-story, 70x750-ft. factory on Beacon St., 
Lawrence, Mass It will cost $400,000. The machinery to 
be installed will cost $900,000. 

The Fore River Shipbuilding Co., Quincy, Mass., has award- 
ed the contract for a two-story addition to its machine shop. 
Estimated cost, $40,000. Noted Dec. 3 

The Stoddard Motor Car Co., 461 Worthington St., Spring- 
field, Mass., has awarded the contract for the construction 
of a one-story, 146x198-ft. brick garage on Columbia Terrace. 
B. E. Geckler is Arch. Noted May 27 

The American Brass Co., Ansonia, Conn., has awarded the 
contract for the construction of a 130x300-ft. brick and steel 
casting shop at its A. B. & C. Branch. 

The Bridgeport Arms Co., Bridgeport, Conn., has started 
work on the construction of two five-story, 62x275-ft. brick 
and steel buildings with 50xS7-ft. wings, to cost $200,000 each. 


The Union Metallic Cartridge Co., Bridgeport, Conn., will 
build a 112x368-ft., a 49x209-ft., a 48x209-ft., a 68x202-ft., a 
31x84-ft., and a 30x73-ft. building on Boston Ave.; all one- 
story and of brick and reinforced concrete. The estimated 
cost is $145,000. 


The American & British Mfg. Co., Bridgeport, Conn., plans 
the construction of additions to its plant for the manufacture 
of large guns 

The New Engine Co., Groton, Conn., has 


London Ship & 
106x135-ft. brick and steel 


started on the construction of a 
addition to its plant. 

Morris Juster, Hartford, Conn., will build a one-story, 42x 
S0-ft. brick garage at 194 Wethersfield Ave., to cost $5000. 
Burton A. Sellew is Arch. 

The W. Cc. & C. E. Walker Co., Hartford, Conn., has award- 
ed the contract for the construction of a four-story, 65x200-ft. 
addition to its plant to be used for the manufacture of war 
munitions. 

Gustaf E. Carlson, Middletown, Conn., 
contract for the construction of a two-story, 
garage. 

The Fafnir Bearing Co., New Britain, Conn., is building a 
three-story, 60x200-ft. addition to its plant. 

(Official)—Work has started on a 41x80-ft. factory on 
Cherry Ave., Waterbury, Conn., for the Waterbury Clock Co. 
EK. E. Benedict is Arch 

Bids will soon be received for the construction of a two- 
story, 100x200-ft. brick and steel machine shop for the Water- 
bury Tool Co., Waterbury, Conn. Jenks & Ballou, Providence, 
R. L, is Arch. 


has awarded the 
55x65-ft. brick 


MIDDLE ATLANTIC STATES 
H. L. Romig, 403 Auburn Savings Bank Bldg., Auburn, N. 
Y., plans to build a one-story garage, at an estimated cost of 
$15,000. S. E, Hillger, Seward BIk., is Arch. 
S. Fuzak, 867 Jefferson St., Buffalo, N. Y., 
one-story machine shop. 


will build a 


S. Pasquale, 2975 Marion Ave., New York, N. Y. (Borough 
of Brooklyn), plans to build a garage at an estimated cost 
of $7000. 

The Magnolia Metal Co., 115 Bank St., New York, N. Y. 
(Borough of Manhattan), will build a factory at Matawan, 
N. J., at an estimated cost of $20,000. 

The Tottenville Copper Co., Tottenville, N. Y. (Borough of 
Richmond), is building a smelting plant. 


plans to build a four-story, 
cost is $30,000. 


Kugene Goll, Patchogue, N. Y., 
3x100-ft. garage. The estimated 

The American Sawmill Machinery Co., Hackettstown, N. J., 
manufacturer of wood-working machinery, will build an 
addition to its plant. 


The Bethlehem Steel Co. will build a machine and black- 
smith shop at its limestone quarry at McAfee, near Hamburg, 
N. J. 


The Detroit-Cadillac Motor Co. will build a three-story 
fireproof salesroom and garage on Board St. near Lombardy 
St., Newark, N. J. W. E. Lehman is Arch. and Clarence E. 
Fisher is Local Mer. 

The Sloan Chase Mfg. Co., 
of watch machinery, plans to build an 
at 351 Sixth St., Newark. 


Newark, N. J., manufacturer 
addition to its plant 


The Standard Underground Cable Co., Perth Amboy, N. J., 
manufacturer of insulated wires and cables, will build a 75x 
75-ft. addition to its plant, at an estimated cost of $25,000. 
The structure will be used as a cast brass wire and copper 
tubing department. 

The C. P. Weeden Motor Co., Trenton, N. J., will build a 
machine shop and repair department at its garage on Bruns- 
wick Ave. The company also plans to build a garage. 

The Auto Car Co., Ardmore, Penn., has awarded the con- 
tract for the construction of a three-story, 60x90-ft. addition 
to its plant. 

The Fleetwood Metal Body 
build a two-story, 40x489-ft. factory. 
the work is $40,000. Wayne M. High, 9 
Reading, Penn., is Arch. 

George S. Fuller, 1844 North Park Ave., Philadelphia, 
Penn., will build a two-story and basement, 22x33-ft .garage. 
The estimated cost is $5000. 

Garrity & Travis, 6230 Catharine St., Philadelphia, Penn., 
will build a one-story, 50x100-ft. garage, at an estimated cost 
of $15,000. Henry E. De Hoff, 48 North 61st St., Philadelphia, 
is Arch. 

The Standard Pressed Steel Co., Philadelphia, Penn., 
build an addition to its plant at 19th and Clearfield St. 

Fire, May 27, damaged the factory of the Turain Motorcar 
Co., Broad and Huntingdon St., Philadelphia, Penn. Loss 
unknown. 

M. Gillett Gill, Lombard and Cheapside St., Baltimore, Md., 
has awarded the contract for the construction of a one-story, 
50x120-ft. addition to his garage, at an estimated cost of 
$7000. 


Works, Fleetwood, Penn., will 
The estimated cost of 
North Fifth St., 


will 


SOUTHERN STATES 

The American Automatic Save-A-Life Co., Washington, D. 
C., will construct a plant at Cameron, W. Va., for the manu- 
facture of automobile accessories and street car bumpers. 

Bids are being received for the construction of a two-story, 
40x70-ft. garage at Morgantown, W. Va., for William Chipps 
The estimated cost is $20,000. 

The Electric Garage Co. will construct a garage at Louis- 
ville, Ky. The estimated cost is $2600. 

The 
construct a 
$450,000. 


Road Machinery Co. will 


International Ditching & } 
The estimated cost is 


plant at Owensboro, Ky. 
MIDDLE WEST 


The Cleveland White Metal Co., recently incorporated, plans 
to construct a factory along the Belt Line R.R. in Cleveland, 


Ohio. Estimated cost, $75,000. E. P. Strong, 919 Society for 
Savings Bldg., Cleveland, is interested. 

The Standard Car Wheel Co., Bessemer Ave. and 65th 
St., Cleveland, Ohio, has awarded the contract for the con- 


struction of an addition to its plant. Estimated cost, $32,000. 


Noted June 

The Electro-Chemical Co., recently incorporated, will con- 
struct a factory on Court St., Dayton, Ohio, for the manufac- 
ture of laundry machinery. Elmer E. Niswonger and I. F. 
Craig are interested. 
have been awarded for the construction of a 
building on Front St., Marietta, Ohio, to be occupied by the 
Marietta Motor Car Co. Noted Mar. 18. 


George Gildner, Bloomington, Ind., will build a three-story, 
80x100-ft. garage to cost $30,000. George B. Rheinfrank, 601 
Gardner Bldg., Toledo, Ohio, is Arch, 


The Goshen Sheet Metal t 
started work on the construction of a 
its plant, 

James Darney, 7430 Evanston Ave., Chicago, Ill., will build 
a $5000 garage at 536 West 119th St. J. N. Coleman is Arch. 

The Motsinger Device Mfg. Co., Lafayette, Ind., manufac- 
turer of carburetors, has increased its stock from $150,000 to 
$300,000, and will enlarge its plant. 


The National Spring & Wire Co., Albion, Mich., plans the 
construction of a factory. 

The Packard Motor Car Co., Detroit, Mich., has awarded the 
contract for the construction of a plant at East Grand Blvd. 
and the Michigan Central R.R. 


The Metropolitan Motor Detroit, 
70x170-ft. garage built on Ave 


The Jackson Cushion Spring Co., Jackson, Mich., plans the 
construction of a $25,000 addition to its plant. 


(Official)—The Detroit Auto Dash Co., Milford, Mich., will 
build a 44x202-ft. factory, a 24x30-ft. boiler room and a 20x70- 
ft. dry kiln. The estimated cost is $25,000. Entire new equip- 
ment and machinery will be required. Henry J. Wright is 
Arch. 

The Chicago Spring Butt Co., 340 Union Park PI1., Chicago, 
Ill., is building a five-story, 50x134-ft. addition to its plant, to 
cost about $30,000. W. J. Keene is Pres. 

The South Side Machine Works, Clintonville, Wis., will re- 
construct its plant which was recently destroyed by fire. KMs- 
timated cost, $15,000. 


Contracts 


Specialty Co., Goshen, Ind., has 
$0x150-ft. addition to 


eo. Mich., is having a 


Woodward 
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How | Use The American Machinist 


By E. C. SCHMELZKOPF, Chief Tool Designer, Gisholt Machine Co. 





HE American Machinist is 
oh - y delivered on T hurs- 

day in my city. Thursday 
evenings I have a standing en- 
gagement with the American Ma- 
chinist and this evening is devoted 
entirely to the reading and index- 
ing of the important articles and 
advertisements. 


The first thing I do is to read over 
the contents and check off the 
important articles. Usually I read 
“Talks With Our Readers” and 
then | start on page three and 
read over the buying section. 
Each advertisement is gone over; 
on those of interest and value | 
turn the corner of the page for a 
mark. Sometimes notes and 
sketches are made on these adver- 
tisements referring to some ma- 
chine part that could be machined 
to advantage on this particular 
machine or tool. The advertise- 
ments that were marked are cut 
out and filed in my shop office. 
They are filed in four letter files: 
one file is for general machinery, 
arranged alphabetically according 
to the name of the machine; the 
second file is for small tools and is 
arranged in the same way; the 
third file is for sectional views and 
units of machine tools, such as 
headstocks, feed boxes, etc.; and 
the last file is for special set-ups 
and time records, such as drilling 
and milling records. These ad- 
vertisements are usually taken up 
with the different department 
foremen in whose department the 
particular machine or tool can be 


used, and notes made for future 
reference. 


The advertisements are always re- 
ferred to when a new machine or 
tool is purchased, and many times 
have I found it convenient to send an 
advertisement when a quotation is 


asked for. 


After this | read over the “New 
and Enlarged Shops,” “Trade 
Catalogs,” “Personals,” “Current 
Prices of Shop Supplies” and 
“New Incorporations.” Anything 
of special interest is checked off 
and the page number is marked on 
the front cover for a future date 
before the next issue comes. Next 
I read the interesting articles on 
the editorial pages, “Shop Equip- 
ment News” and general reading 
matter. If some of these require 
more study and time | note this 
in the contents for a future date. 


The volume and page number of 
the description of a machine tool 
that is given in the Shop Equip- 
ment News is always recorded on 
an advertisement of a similar ma- 
chine and filed under “General 
Machinery.” Sometimes an ad- 
vertisement to suit the description 
can not be found. Then a few 
notes and the firm’s name are 
written on some one else’s adver- 
tisement. 


It would be convenient for me, for 
record purposes, if the firm giving 
a description of a new machine 
would give it in the Buying Sec- 
tion; or they could give a cut of 
the machine and call attention to 


the description by giving the vol- 
ume and page number on the ad- 
vertisement. 


We find it convenient before tak- 
ing a machine apart for repairs to 
refer to a description or sectional 
cut as given in the American Ma- 
chinist. 


Sometimes dimensions of certain 
repair parts are also put on the ad- 
vertisement for record. 


In the reading matter articles of 
value and interest to my firm are 
indexed on 5x8 cards, each card 
having a title, such as “Jig De- 
sign,” “Gear Hobbing,” “Spiral 
Gears,” “High Speed Milling,” 
“Deep Hole Drilling,” etc. These 
cards are filed alphabetically be- 
tween index cards. The titles of 
the articles on these cards refer to 
some interesting point explained 
in the article, such as “An Equal- 
izing Clamp,” “Floating Jig Bush- 
ing,” etc. The volume and page 
number are also given. Articles 
of general interest are often read 
and discussed at the foremen’s 
monthly meeting. 


Any one connected with the tool 
designing department must keep 
up to date, and in order to do so, 
must read the American Ma- 
chinist. By reading the buying 
section every week I feel that | 
have the latest catalogs from each 
firm; that their advertisements 
show and describe their latest 
products and I find them both in- 


teresting and instructive. 
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Casting Steel Forging Blanks for 
4.5-Im. Explosive Shells--] 


sy EK. A. SUVERKROP 





SY NOPSIS—In the foundry, at Longue Pointe. 
Montreal, controlled by tie 


Steel Foundries, Ltd., ingots for four thousand 4.5- 


Canada. Canadian 
in. howitzer shells are cast every 24 hr. in perma- 
nent molds of cast iron with a life of over 200 
Each ingot, heside x, the 


heats. “crop, has suffi- 


cient metal for two shell blanks. The “crop” and 
blanks are parted in axle lathes specially arranged 


for the purpose. 





The art of casting steel in permanent molds dates bac! 
to the earliest days of crucible-steel manufacture, when 


As a matter of fact there is no chilling etfect that is 
to say, no hardening due to casting in metal molds, 


is a chilling effect in the sense that there 
No annealu 


on as possible alter casting, 


although there 
isa shortening of the cooling time. vy is neces 
sary however, the ingots, as so 
being knocked out of the molds and sent to the machine 
shop. 

The government requirements for this steel are the same 
as those for the bar steel used for the production of thi 


forgings for the 15- and 18-lb. shrapnel. It must have 


a yield point of at least 19 long tons; tensile strength 


between 35 and 49 long tons and elongation of 20 per 


The carbon must be bet 


cent, 





tool-steel ingots in. square were cast in metal molds. 


Today, both low- and high-carbon steels are cast In 
metal molds. 

The man familiar with iron-foundry practice would 
expect chilling of the steel to result with a consequent 


long annealing operation to render the metal machinable 


CHARGING THE 40-ToN 


cent. ¢ 


LADLE 


nickel under 0.50: manganese between 0.4 and 1.0; 


sulphur and phosphorus under 0.00, 


TH MIXTURE 


A steel fulfilling these demands is obtained from the 


following mixture: 
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About 20 per cent. Chautauqua or similar low-phosphorus 
pig iron, 40 per cent. openhearth scrap steel and the bal- 
At the 
present time scrap from the Quebec bridge is being used 
The steel is produced in two 50-ton 


ance low-phosphorus heavy-melting scrap steel. 


for the last item. 
furnaces by the acid openhearth process. These are fired 





Fig. 2. Group or OLp-Tyrpr Moups Aarrer PourtIne 
with ordinary fuel oil at a pressure of 80 Ib. per sq.in. 
and air at 100 lb. per sq.in. 

The consumption of oil is very low, amounting to 353 
or 34 gal. per ton of melt. The time necessary to melt a 


charge is about five hours. 


Tue Lapui 


The entire charge of 25 tons of steel is run from the 
furnace into the 40-ton bottom-pouring ladle, shown in 


Fig. 1. For the benefit of those not familiar with this 
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threaded hole, so that it can be screwed on the lower end 
of the 2-in. rod B, Fig. 1. The rest of the rod is pro- 
tected from the molten steel by a series of disk-shaped 
firebricks C which are strung on it. The graphite plugs 
will stand up for about 300 openings and closings before 
erosion makes them useless as stoppers. 
THE 
In this plant, as in all other Canadian plants, when the 
call came for ammunition the management went right 


ahead with the job and lost as little time as possible. 
Molds were made ready in a hurry, and the job started. 


Mops 


Some of the early molds appear at J) in Fig. 1; many 
have had as many as 200 ingots cast in them, and are 
still in use. The early ingot molds are approximately 21 
in. long with a straight 113-in. hole in them and a wall 
114 in. thick. The trunnions / on each side, a little above 
the center of their length, are intended to facilitate hand- 
ling with the crane. The molds are faced om each end 
and are given a slight rub with fish oil preparatory to 
casting. They are stood on end on machined plates of cast 
iron and are held down by gravity only. A runner cup F 
is laid on top of each mold. These cups are made of 
facing sand in an ordinary core box, washed with silica 
wash and baked in the core oven, 

In this, as in all work, experience has been a great 
teacher. The early molds produced ingots with large 
heads, which presented certain difficulties in the machine 
shop where the shell blanks are parted in the lathe. With 
them, centering of one end is necessary. While this does 
not require a great deal of time, the entire elimination 
of it, or any other unnecessary operation, is desirable, as 
the production of shell blanks consists of a large number 





Fia. 3.) THe 


work, a des ription of the ladle Than be of interest. It 
is made of heavy boiler plate lined with firebrick. At 
the bottom is an opening, which is closed by a plug or 
stopper operated by a lever in conjunction with the 
mechanism A, Fig. 1. The plug which stops the hole in 
the bottom of the ladle is made of graphite, conical in 
shape with the end entering the hole somewhat rounded. 
The other end of the plug is flat and in its center is a 


Rorary 


Pourntna TABLE 


of operations requiring a comparatively short time to 
perform. 

The old method of grouping the ingot molds is shown 
in Fig. 2. This method required the moving of the travel- 
ing crane, with its 30- or 40-ton burden of ladle and 
metal, from mold to mold. 

‘The movement of the crane must of necessity be quickly 


and accurately made to bring the spout over the pouring 
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cups, and the ladle must be prevented from swaying so 
that metal will not be wasted by spilling, all of which are 


somewhat difficult to control. 
Tue New 

These difficulties led 
to produce ingots which would not need to be centered 


Monps aNp Rotary TABLES 


to the designing of new molds 
and to a new method of handling, having the ladle station- 
ary and the molds so mounted on a circular table that by 
turning a handwheel they could be brought under the 
stationary ladle in rotation. 

In Fig. 3 one of the rotary pouring tables is plainly 
These tables cast-steel 
segments bolted together to form a circle. The 
face is provided with a circular rack. Rollers support 
and guide the table. The handwheel operates the turn- 
ing mechanism, four men being required to operate the 


shown. consist of a series of 


lower 


turning apparatus. 

The molds here shown are the new type. They are 33 
in. long with a 442-in. hole in them. The wall is 114 in. 
thick. 
a 2-in, square opening in them; they project 2 in. from 


The trunnions are rectangular, 3 in, square, with 


the side of the mold. 
The runner cups A are smaller than 
the old type of mold, so that when shrinkage is complete, 


those used on 


they leave either a very small head, which is readily 
broken off, or no head at all. Where they rest on the 
mold, they are 91% in. diameter, tapering to 81% in. at the 


top. They are 4 in. deep, and the pouring hole is 6 in, 
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and the valve (not shown). who 
lates the opening and closing of the 
through the lever B. The entire 


55 minutes. 


rear operator 


manipu 
valve in the ladle 
heat is run off in about 
The walls of the molds should be thick enough to pr 
A further objec 
tion to a thin wall is the liability of the molten steel 


vent them getting too hot and cracking. 
mold to a temperature 
result. At 
with a production of 300 


heating the inner surface of the 


where welding of the two would this writing 


four heats are run every 24 hr., 




























Fig. 4. 


diameter at the top, tapering to 3 in. on the end next 
the mold. 

The circular tables, of which there are 
8 in. 


four, are 16 ft. 


inside diameter and 18 ft. 4 in. outside diameter. 


Fifty machined rectangular surfaces B provide accommo 


dation for 50 molds. A new table is now being designed 


which will accommodate two concentric circles of molds. 
100 per cent. without any 


increase in floor space occupied. 


thus ink reasing the capacity 


POURING 
The 40-ton crane and 


pended over one of the molds in the position shown in 


ladle is picked up by the sus 


Fig. 4. The man at A is provided with heavy blu 
giass goggles and directs both the men at the turning 


POURING THE 


INGOTS 


ngots per heat, or approximately 2400 shell blanks per 24 
r. Both the old and the new methods of pouring are in 
imperative to get 


use, as the demand for shells makes it 


the work out by anv and all means available. However, 
vv the time this article is in print, seven heats of 25 


tons each will be run every day, with an output of 4000 


shell blanks every 24 hours. 


LOSSES IN 


Forty per cent. of each ingot (or 13 in, of the long 
ingots) is cropped off. This part contains the “pipe” due 
to shrinkage, which measures 2 to 3 in. diameter at thi 


top and generally in considerably less 


than the 


tapers to nothing, 
Another cause of loss 


this 


mentione (| above 


13 in. 


mold, Che shrinkage of steel, 


seizing in. the 
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cast in ingots of this diameter, is about ,'; in., which is 
usually ample to free it and permit ready removal from 
the mold. However, a small percentage of the ingots seize 
at both ends of the mold before the metal is properly 
“set” in the Then, 


endwise shrinkage take place, the ingots occasionally pull 


center. when further cooling and 
apart in one or more places. 
The loss by this and other defects is, 


slight, amounting to per cent. only, which 


however, very 


> 


about 3 


r 


MACTINIST Vol. 42, No: 24 
occasionally the hammer fails to remove them. They 
are then pushed out with the aid of the large Bertram 


hydraulic press shown in Fig. 6. 
First INSPECTION 


The ingots after removal from the molds are loaded a 
large number at a time in heavy tote boxes made of 
boiler plate or cast steel, and while still hot taken to 


the inspection floor, where they are carefully examined 








Fic. 5. 


will probably be lessened, as preventive measures are d 
covered. 
Mort DS 


EMPTYING THI 


When the ingots are properly set, but by no means 
cold, the molds are emptied ready for the next heat. 

In Fig. 5 the 
an ingot which has stuck in the mold, 


shown kno¢ king out 


With few excep- 


two of gang are 





Pusuina A Stuck InGor our 


Fia. 6. 


tions, the ingots slide out of the molds as soon as they 
are lifted by the rane. The bulk of those that do stick 
usually respond to a single lick with the hammer, but 


KNOCKING OUT TITRE INGOTS 


or cracks or other 


After inspection, those with the large heads, 


defects which would render them un- 
usable. 
cast in the old type mold, are centered on the head-end 
ready for the lathes. Those cast in the new-type molds 


no head at all or a small one, and as the 
“pipe” passes through the 


have either 
large end of the shrinkage 
ase Of the head, causing the wall to be thin, such heads 

to break off, leaving the end 
smooth enough for the This 
false center is merely a steel cap which is slipped over 
120 apart. 


large countersink to 


are comparatively easy 


reception of a false center. 
the end and secured with two setscrews deg. 
It s provided 


tail center. 


with a receive the 


% 


Specifications of the Society of Automobile Engineers 


indicate the following formula for what is known as “English 
gear” bronze: Copper, S7 per cent.; phosphor-copper, 2 pe! 
cent. tin, 11 per cent. In making the alloy the copper should 


be melted under a good cover of charcoal to prevent oxidation 
as much as possible, and when the copper is molten and quite 
fluid, the phosphor-copper lastly the tin. The 
reason why the phosphor-copper is added ahead of the tin is 


is added, and 


that phosphorus possesses a much stronger affinity for oxygen 
than tin and for this better to allow the phos- 
phorus to remove as much of the oxygen that the copper has 


reason it is 


absorbed in melting as it possibly can before the tin is 
added, and thus avoid the possible formation of tin dioxide 
which means loss of tin and a drop in the hardness and 
other physical properties of the alloy. After the additions 
are all made the alloy should be thoroughly stirred with 
some implement that will not Introduce iron Apparently 


the alloy is a very simple one to make, but in reality this is 
not so, as in spite of the phosphorous, or because of it existing 
n quantity, the bronze is very susceptible to undue oxidation 


This peculiarity precludes the use of scrap and necessitates 
careful attention during the period of melting, if the highest 
physical properties inherent in the alloy are to be attained. 
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Small-Shop Time Studies 


By JoHN H. VAN DEVENTER 





SYNOPSIS 
man thinks he is with the details of his business, 
it is surprising how much he doesn’t know about 
it. That is why time study is being applied suc- 
cessfully in many large shops. There is no reason 
why the small shop should not make use of this 
valuable method of cutting costs. This article tells 
how it is done, both in the small specially shops 
where the closest analysis is profitable and in the 
small jobbing and repair shops where a broader 
grouping will bring best results. 


No matter how well acquainted a 





Shortly after the Civil War, in one of the states where 
the supervision of medical practice was absolutely lack- 
ing, an old darky whose knowledge of therapeutics was 
limited to the immediate effects of castor oil and quinine 
hung out his sign as “Doctor Johnson.” One of the 
white folks, with a sense of humor, called him in one day 
and asked to be treated for a recurrent pain in the vermi- 
form appendix. 

“For de Lawd’s sake, Boss,” 
darky. “I’se just a general practishuner an’ not ac- 
quainted wid all dem organic species.” 

“But how do you know what to prescribe for patients, 
Sam ?” 

“Oh, I sizes dem up in a general way, sah. If dey is 
shaky an shivery, I jes gives dem some kuneen. If they 
ain’t, I gives dem kastor royal. If one don’t help I gives 
dem de oder wun, an twixt bode of dem I does pretty 
well.” 

Don’t laugh at the dusky doctor, Mr. Small-Shop 
Owner, for it’s dollars to doughnuts that you are in the 
same boat! 


exclaimed the dismayed 


ASKING PERTINENT QUESTIONS 


Do you know how long a job ought to take? Don’t you 
“size it up in a general way?” Do you look any further 
beneath the surface than Doctor Johnson did? Do 
you in your mind’s eye see into its structure, so that all 
of it lies open before you, any more than the chocolate- 
tinted physic dispenser saw in his mind’s eye the com- 
plete anatomy of his unfortunate patient? 

Oh, you do, eh? Well, let me ask a question or two. 
How long should it take a good man to clamp this casting 
on a miller table? Three minutes?’ All right, I suppose 
he can take it off again in the same time. Now what 
feed do you use for the roughing cut? Four inches per 
minute? That's good, and the finishing cut is 2 inches 
per minute? Well, I see that you do know the details of 
this job. Let me see; the piece is 12 in. long. That's 
3 minutes for the roughing and 6 minutes for the fin- 
ishing cut. Now what would you say was a fair allow- 
ance for setting the cut and throwing in the feed, re- 
turning the table, etc.? Yes, I should say myself that 2 
minutes was enough. That makes 17 minutes altogether. 
Now, if you don’t mind, let me see the time card of the 
last lot of these that went through. Thank you. This 
says 16 pieces in 9 hours. Let’s see—60 times 9 equals 


150, divided by 15—why that’s about 34 minutes each. 


Evidently, there is something wrong here. Yes, I know, 
setting-up time and unavoidable delays enter into this, but 
an hour a day ought to cover them, especially as this was 
the last day’s run and the machine was already set up. Al- 
lowing for this still makes 30 minutes each instead of 17. 
I am afraid that you are as bad as the Doctor, after all! 


Wuicu Is Rieut? 


The trouble is that you have not trained yourself to 
see and eliminate unnecessary intervals. It must start 
with you, not with the men. 
time records and your detailed estimate are far apart. 
But you are not sure which one 
it is. Time study is for the purpose of showing con- 
Whether you reach 


is another thing, 


At present, your established 
One of them is wrong. 


clusively how fast a job can be done. 
that standard after knowing it, depend- 
ing on yourself largely. But the knowledge enables you 
to measure your own efficiency as an executive, as well as 
that of your men as operators—measurements that are 
both of them worth while. 

Do not consider time study as anything mysterious 
or out of reach. It is nothing more than a useful tool—a 
microscope if you will, that magnifies and reveals the 
hidden structure of your work. You can regulate its 
in fact, 
you should, for if you stop to enlarge everything to the 
extreme limit of a thousand diameters, it will take too 
Here is an instrument that 


magnifying power to suit yourself and the job 


long to cover the ground. 
will measure more accurately than the finest micrometer ; 
that will give you a more intimate knowledge of your 
work than a shelf of textbooks: that will effect more 


saving, if properly used, than a shop full of new equip- 
ment. Its cost to you will be the expenditure of a slight 


amount of time and energy. Can you afford not to install 
this useful tool ? 

In the specialty shop or small manufacturing plant, 
where the same operations are to be repeated thousands of 
times, not to make detailed time studies is to overlook a 
golden opportunity. Men are hired to make the time 
studies in the big shops, and the management thereby loses 
a large part of their value. The small-shop owner has the 
great advantage of being able to make these himself, and in 
the making he will see opportunities for improvements 
both in method and equipment that would not appear as 
vividly from the study o! 
The process is not a hard one, : 
You will probably make a fizzle of the first 


reports made by someone else. 
nd it becomes easier with 
every attempt. 
two or three, but if you have the good “poker face” neces- 
sary for a successful small-shop owner, nobody need know 
about it but yourself. 


ANALYZING THE JOB 


The first step is to analyze the job into its elements, 
using judgment in not carrying this to an extreme. At 
the start, for example, ten divisions would be better than 
one hundred and much easier to time. Later on, the finer 
divisions can be made if it appears necessary. 

In arranging individual elements into a unit or group 
for timing purposes, make the divisions clear-cut and 
logical. Don’t run actions relating to chucking in with 
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those which relate to cutting or calipering. Also, make 
a sharp division between handling time and machine time. 
Whatever the machine does itself without the help of the 
operator comes under the latter heading. You will find 
that this distinction is necessary and helpful later on 
if you make piece, premium or bonus prices based on 
your records. You can expect more efficiency from a 
machine than from the man who runs it. For one thing, 
it does not get into political arguments, nor does it vio- 
late its neutrality, nor require a drink of water occa- 
sionally, nor feel the bad effects of a spree. 

Often, the closest time study will not disclose whether 
or not an interval is longer than it should be. Timing 
a thing does not automatically pass judgment upon it. 
This is why it helps to study several men on the same op- 
eration when possible: for the difference which shows up 
will throw light on the possibilities of eliminating inter- 
vals. The Taylor system of time study advocates timing 
only the most expert operators and using only the best 
elements of each one, throwing out all delays and lost 
time, and finally adding a varying percentage to cover 
these intervals. Unfortunately for the suitability of this 
particular plan in a small shop, there are seldom many 
experts in one line to pick and choose from, and the 
human material at hand must serve the purpose, however 
faulty it may be. 


BLANK FoR TIME STUDY 

A blank should be prepared containing the list of 
groups or units selected for timing. Several records must 
be made of each one if the study is to be of value. Space 
should be allowed for noting faulty conditions or un- 
necessary delays; in other words, prepare to list such in- 
tervals as you can “spot” that appear to he unnecessary. 

Armed with the prepared outline blank and a split- 
second watch, the observer takes his place at the machine. 
An ordinary stop-watch will do, although one that regis- 
ters in decimals of a minute is more convenient. The 
watch should be fastened upon a board which holds the 
record blank and is operated with the left hand, the 
board resting in the left arm of the observer. 

There are two ways to time the units. One is to keep 
the stop-watch running all through the operation and, 
starting with 0, simply note the time at the end of each 
unit by glancing at the watch. After the recording is fin- 
ished, by subtracting each time record from the one fol- 
lowing it, the actual elapsed time is obtained. Thus, sup- 
posing there were five units in the operation ; using a com- 
mon 60-second stop-watch, we might get a record as fol- 


lows: 

Finished Elapsed Time 

Unit Min. Sec. Min. Sec. 

1 0 18 0 i8 

2 0 43 0 25 

3 1 10 0 27 

4 2 43 1 33 

5 3 18 0 35 


Where the operation to be timed contains some units 
that are very short in duration, it may be necessary to 
time these separately, using the stop. This will not be 
required except on frequently repeated operations, so 
that the necessity for this and the opportunity go hand 
in hand in such cases. 

In the jobbing and repair shop it will not pay to do 
much stop-watch work or to carry the timing down to a 
fine degree, for the job won’t happen again frequently 
enough to make it worth the cost. What you are after is 
results in the future, not reminiscences of the past. Study 
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operations in detail by all means, but time only such 
groups as will serve your future use. 

To illustrate this, let me refer again to the flanged 
cylinder, the boring and facing of which were analyzed 
in detail last week. Here we found over 175 individual 
actions which in turn could have been elaborated into 
many times that number of physical and mental motions 
if we had time, space and inclination to do so. In other 
words, the simple record, “boring and facing a 10x10 
flanged cylinder, 2% hr.,” could be expanded so that the 
study of its details would fill a good-sized book. But 
what good would such a book do the owner of a jobbing 
and repair shop? If he had a library of these big enough 
to cover all of his work, it would mean moving the ma- 
chinery outdoors in order to make room for the books. 
and he wouldn’t live long enough to read them all. On 
the other hand, give a book of this kind to a man who is 
manufacturing 1000 of these pieces every day, and let 
him know that it tells how to make a saving of 10 cents 
on each one, and he will sit up all night with a cold 
towel on his head in order to get at the facts. 

In the jobbing and repair shop the purpose of time 
study is not so much to work out the best possible process 
for a certain few parts as it is to give the owner or 
manager an idea of the length of time that any job 
should require. Obviously, it would be impossible for 
one to time in this way all of the jobs that are like- 
ly to occur in such a shop; but if you analyze any ma- 
chine job, you will find that it contains elements similar 
to some other job, although as a whole it may be quite 
different. In other words, two or three hundred well- 
selected time studies will give the jobbing-shop owner a 
working basis of great value, just as two or three hundred 
words of a foreign language will enable one to get along 
in the country where it is spoken. 

Two or three observations, for example, will cover the 
entire range of sizes within them, provided they are used 
with good judgment. If it should require one-quarter of 
an hour for rigging up a steadyrest and hold-back dog 
on a 1%-in, shaft for the purpose of centering it, there 
is no reason why this same operation on the same ma- 
chine would take a different time for a 214-in. or a 34- 
in. bar, as long as the piece comes within the weight 
limit of what a man can handle without using a hoist. 


A SIMPLIFIED ANALYSIS 


With this in mind, returning to the case of the flanged 
cylinder mentioned on page 981, instead of 175 or more 
subdivisions, the following eight groups will give the 
small-shop man something for further use: (1) First 
chucking, (2) rough-boring, (3) finish-boring, (4) rough- 
facing, (5) finish-facing, (6) second chucking, (7) rough- 
facing, (8) finish-facing. 

While he may not have the same cylinder to bore and 
face for some time, he will have similar pieces to chuck 
the first item will give him a line on this. He will have 
holes of similar diameter to bore—(2) and (3) will, if 
his records are reliable, give him a line on this. He will 
have other flanges to face—(4), (5), (7) and (8) will 
help him out there. In other words, he can use accu- 
rately timed parts of one operation as a guide in knowing 
how long another one should take. And if he does not 
go into the detail of timing the intervals, he can watch 
them carefully so that he may know the record estab- 
lished is not filled with unduly long ones. 

















June 17, 1915 AMERICAN MACHINIST 1027 


Tools and Operations for MaKing a 








°o 
Shoe-Machine Frame 
By Ronerr Mawson 

J), are tightened on its sides to hold the thin section 
SYNOPSIS—The first operation on the frame against stress. The two straps F are then placed over 
is milling the base and the edges. These machined the fillister screws shown, which are also tightened against 
surfaces are used for locating the part for the the casting. The fixture is located by tongues and held 
drilling operation, and the large drilled holes are on the machine table with bolts in the usual manner. 
employed in the subsequent milling and planing The 1-in. end mill used for machining this part at F 
operations. One of the largest drill jigs made at is located by a af in. set-piece on a pad machined at the 
this factory is shown, and the holes machined in rear of the fixture. When milling the surface at G, a 
tt are noted. It will be observed that all the tools 34-in. set-piece is placed on the set-block H, which rests 
are of high-grade design. Quick-acting fastenings om the mnechined eurfece os shows. 
and the best means to resist machining stresses, The drill template used for drilling the two '/,,-in. 
as well as properly proportioned straps, screws and holes Fig. 1, is shown in Figs. 4 and 4-A. The tool is 
the line, are provided, 








: The tools and operations employed by the United Shoe 

Machinery Co., Beverly, Mass... when machining the frame 
{) for a shoe machine are were described. One of the finish 

machined frames is shown in Fig. 1, and the sequence 

of operations is as follows: Cut off the rib A; vertical 
/ mill B, allowing for finish at (: vertical mill C; mill # 
and F’; vertical mill G and //; drill ream and except //,; 
drill the hole a.3 counterbore the holes dD, and _&. 
tap all holes, counterbore the bosses J, and the surface at 
J,; mill K,, L,, M,, Ny, Py, Q,, V, and 8,3; virtical mill 
bP. 


plane 7, and U; mill V,; counterbore D; burr; 
inspect, and paint. 


The fixture used for the vertical-milling operation is 

















shown in Fig. 2. The rough casting is located against Fic. 4. Deine Tem- Fic. 5. Main Drive Jia 
pins, as A, on the sides, and by a screw B on the end. PLATE FoR FRAMES rok FRAMES 


It is held down on the fixture by straps. The 6-in. 


located by a 3¢-in. pin at A and a 4}}-in. elliptical plug 


inserted cutter is located for the milling operation hy 
at B which fit into holes drilled in the preceding opera- 


> 


placing a 1-in. set-piece on the block B. The surface D 


is then machined tion. The tool used is shown in the next illustration. 
MILLING TIE EpGeEs Tur Main Drits Jia 
The next milling operation is performed in the fixture The main jig used for drilling the frames is shown in 


shown in Figs. 3 and 3-A. The casting is placed on the Figs. 5 and 5-A. The casting is placed on steel pads and 
two pins A and against another pin at B on the inside. is located by pins, against which serews force it. The 




















| . 
| 

, F Fig. 2. Verrican Miiuing Fixture hig. 3. Mituina tue Epces or Frames 
A screw at C' forces the piece against this latter pin. The cover is then dropped down and fastened with two thumb- 
casting also sets against steel pocating plates, as may screws. The four screws A are tightened on the casting 
be seen by reference to Fig. 3-A, and two knurled screws — to prevent it rising in the jig when drilling. 
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les are machined, is indicated by tl 

The hole J ve in. drilled and 11Q-in. 
at A * ae in. drilled and +4 

in. drilled and 0.311 reamed: hole 

drilled, '/,,-in. 


The following ho 
letters in Fig. 1: 
counterdrilled ; 

hole Z * 64 
Veospecial 0.511-in. 
drilled and 0.311-1n. 
tapped with 4%x14 thread. 


hole 


reamed: 


spot special long 


reamed : hole N 64 in. drilled and 


Two holes O 1*/,,-in. drilled ; 


hole 1-in. drilled and , eqn. counterdrilled ; hole 
0) -in. drilled; holes R and J rough and finish bored 
ward drilling through three holes with a No. 29 drill: 
holes D, 8 in. spot drilled *°/,,-in. drilled and %g in. 
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The two clamps B are tightened to hold it. The 
fixture is located by tongues and held on the machine 
table by bolts in the usual manner. 

When machining the first two surfaces noted, a 3-in. 
butt mill is used; the third, a 1-in. end mill; the fourth, 
a 14-in. end mill, the next three, a 3-in. side mill, the 
surface R,, a 1-in. end mill. 


FIXTURE 
and U 
fixture shown in Figs. 7 and 7-A is used. 


THE PLANING 
, Fig. 1, the 
The casting is 


When planing the surfaces T, 























{ 
| 
L ae 
Kia. 6 Fixrure ror SECOND MILLING OPERATION Fra. PLANING FIXTURE FOR THE FRAME 
reamed afterward drilling through with No. 29 drill: placed on a finished surface A and located by the two 


four holes # gq71D. 5 two holes F, ; gq7 ln. drilled and 
also reamed 1% ,-in. and 17y-in. respectively using spe- 
cial bars and shell reamers: holes S counterbored : hole 
T */,,m. drilled and pilot reamed and counterbored 


in. drilled and }2-in. 


U, hole V No. D drilled: hole W a5 


reamed, Hole l eq" lt. drilled and 3 In. reamed : two 
holes O counterbored ; two holes A No. 52 machined with 
No. 52. drill using extension on the tool: holes Bb, and 
(', “'/,4-in. drilled and afterward pilot reamed ; five holes 


D drilled **/,4-in. 


%.-in, reamed and counterbored, after- 


}4-in. pins B, which fit into holes previously machined. 
A strap C' is fastened on the casting and the knurled pin 
D is tightened to force the piece against the location pin 
BE. A pin, side of the 
frame, is fastened in contact with the screw F. The two 
-urfaces noted are then machined, set-blocks being used 
on the finished pad (; to locate the cutters in the correct 


spring Which comes against the 


position. 
When machining the angular surface, the preceding 
fixture is used, and the casting is held and located in a 














PLANING ANGULAR SURFACE 


wird 14-in. reamed ; two holes G 4% in. spot drilled No. 15 


drilled and ;% in. reamed. 
The fixture used for milling the surfaces A,, L,. M,. 
a ee eS Fig. 1, Figs. 6 


1 is shown in 
The casting rests on steel pads and is located 


and as 
and 6-A. 
by the pin A, which slides into the 1%¢-and 17¢-in. holes 


machined in a previous operation. 











FRAME 


Fig. 10. Dritt Jig ror LARGE 


The fixture is placed on an angle-base, 
as shown in FE and 8-A. When machining the 
1, Fig. 8, a 1l-in. end mill is used, being driven 


similar manner. 
‘igs. 8 
surface . 
in the usual manner. 
A Larce Driti Jia 
One of the largest drill jigs made at this factory is 
Figs. 10 and 10-A. This is used for drilling the 
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large side frames. ‘The various surfaces are first planed, 
and the holes for the bearing bolts are drilled and tapped. 
The caps for the bearings are also fitted into position. 

The casting is placed on steel jads and forced against 
locating pins by means of setscrews. Four straps are 
tightened on the casting to hold it securely in the jig. 

The following holes are machined, as shown by 
reference letters in Fig. 9: The hole Y bored and 
reamed to 3 in. using special bars and cutters, the surface 
Z counterbored holes A, and B, drilled 1,%5 in., hole 
G, $4 in. drilled; holes F,, F,, G, and D, *'/,, in. drilled ; 
hole H, *°/,, in. drilled; holes D,, F,, F, and H, 
counterbored; two holes J,, **/,, in. drilled; hole J, 
7s-in. drilled; hole K, 34-in. drilled. The cover of the 
jig is then placed in position, being located by two dowels 
and fastened with six thumb-screws as shown. The holes 
A, and B, are then drilled 1,’5 in. and afterward reamed 
to 114-in. using special tools. The surface W,, is counter- 
bored. Hole C drilled 3} in. and then reamed to 1 in. 
Surface XY, is counterbored; hole L, 1,’5 in. drilled and 
114 in. reamed; hole M, 3-in. bored and reamed; hole LV, 
No. 5 drilled and tapped with 14 in.x24 thread; three 
holes P, **/,, in. drilled; three R *°/,, in. drilled; hole 
S, 1,5 in. drilled; hole 7° machined with special 14% in. 
drill using a bushing in the lower bearing; holes S* and 
T., 14% in. reamed, bored and reamed to 14% in.; holes 
U, drilled *°/,, in.; for three bearings hole V* drilled 
and reamed 54 in. Remove jig covers and then counterbore 
3 hole R,, two holes D,, and H,. Drill and countersink 
? oil holes using No. 8 drill and a 76 deg. countersink. 
Countersink M, using special tool. 

To obtain the desired alignment for the various opera- 
tions, slip bushings are provided to guide the tools, both 
special and standard. 

"95 


Cutters for Cylinder Boring 
By G. Strom 


Unsatisfactory cylinder boring, both as to quality and 
quantity of work, is as often due to the tooling as to de- 
fects in the machine itself. Keeping the diameter within 
the tolerance limit is also important. This is most eco- 
nomically done by grinding the roughing and finishing 
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FIG.2 THE FINISHING REAMER 





FIG.1 ROUGH-BORING CUTTER 


DETAILS oF RovGu-Borine Currer AND FINISHING 
REAMER 
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cutters to their standard dimensions after each setting 
out. 

In Figs. 1, 2 and 3 are shown designs of cutters that 
will produce both quality and quantity, if not pushed be- 
yond their limits. These are sharpened like reamers or 
ordinary milling cutters by being held on a straight man- 
drel of the same size as the boring bar. 

The roughing cutter, Fig. 1, consists of a gray-iron 
body having five equally spaced cutting tools clamped by 
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FIG.4 CUTTER FOR 
COUNTERBORING 


FIG3 THE REAMER BLADE 
Derarts or REAMER BLADE AND COUNTERBORING CUTTER 


fioughing Cutter Finishing Reamer 


Diameter 


of Bore A B ( I) I; I te G H I 
8 H 7 te 3% , 1 7% 3% % 1% Xe 
q 8% 3% & 1 S, 3% % 1% % 
10 5 915 2% Le 1% 9% 2% % \% a 
11 6 10%, 3% _ 1% 10% 3% Le lt 1, 
12 6 ll% 3% re 1 % 11% 3% lo lt le 
13 6 12% 3% i's 1% 12% 3% 1, 11, le 
14 6-7 131 { rs 1% 13% 4 % I% %& 
15 6-7 14%, H 1% 14% 4 lo 1% 1, 
16 8-7 15 be i 1% 15% 4 Ve 1% 1, 
17 6-7 16% 1 1% 16% 5 lo li, Ve 
18 6.7 17% F 1% 17% F ly 1% le 
19 6-7 18%, ) 15% 18 4% 5 1, lt 1, 

20 6-7 191, 5 1% 19% 5 1, 1% 1, 
21 6-7 20% 5 1% 20% 5 1, 1% 1, 


a machine-steel ring. These cutters are made a snug fit 
in their respective slots. When the cutters are dull, the 
ring is loosened and the cutting tools adjusted radially 
by placing a tin or other liner behind them; the ring is 
then tightened and the whole ground to roughing size. 
This is ay in. smaller than the finished bore of cylinder. 
All cutters should be of high-speed steel. 

The finishing cutter, or reamer, Fig. 2, also has five 
equally spaced blades. These L-shaped blades are set at 
an angle of 5 deg. and should be a right-hand spiral in 
cutting. They are beveled one-third of their width on 
each side, about +4, in. at the ends, leaving a straight cut- 
ting diameter one-third the width of the cutter, as shown 
in Fig. 3. The success or failure of the reamer depends 
on this spiral angle and the bevel of blades. The feed 
used ranges from 14 to %4 the width of the straight part 
of the blade. To adjust the blades when dull, set them 
out by copper or paper shims and grind to finish size on 
an arbor, as in the case of the roughing cutter. 

Counterboring is done by the single cutter in a holder, 
Fig. 4, fastened to a gray-iron body. There may be sev- 
eral holders that fit one body. 

The table gives dimensions of cutters ranging from 8 
to 21 in. These are for gray-iron bodies. 

# 

There are many die makers who use taps to clean out 
tap holes which have scale in the thread after the die is 
hardened. By taking a suitable screw and filing a few 
flutes in it, the thread may be cleaned out very nicely and 
the danger of ruining a tap avoided. 
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The Problem of Discharging Men 


By C 





SYNOPSIS 


charge of shop em ployee ¢ is as important as that 


The proble m ofr handling the dis- 


of hiring. The result to be aimed at is a perma- 
nent working force, which means a minimum of 
discharges. The records of an investigation by the 
author and a few rules formulated by him are 


worth uv of study. 





If there is one thing more neglected in the shop than 
the hiring of men, it is the discharging of them. Prob- 
ably 75 per cent. are discharged because they merit it; 
the other 25 because the foreman or superintendent feels 
that way or because the men went on the defensive and 
said more than they should. It is quite possible that if a 
time interval had elapsed between the offense and the de- 
cision, many of the 25 per cent. would have continued in 
their positions. 

Nothing I have said or shall say should be construed to 
infer that men should not be discharged. I am a very firm 
believer in the theory of rendering an equivalent. One can- 
not get something for nothing, and this principle applies 
to the inefficient workman as elsewhere. 
so far as to say that the trouble with many of our shops 


I may even go 


is that not enough men are discharged, commencing at the 
Are only 
the right ones being let go; are our discharges based on 


top and working down. The question really is: 
equity instead of temperament? Many a man would 
have held his position had he known enough to hold his 
tongue. No executive should tolerate insolence, but does 
mere argument constitute sufficient offense, in addition to 
the original offense, to warrant discharge? Do we not 
more often punish our children because we ourselves are 
provoked, than for what they have done? 

Reducing the replacing of men to a monetary basis, are 
we not wasting considerable money for just a little mental 
satisfaction? In my estimation, the greatest economk 
waste today in this country is the changing of labor. The 
executive’s problem is to keep his men—not to let them 
go. Permanency of employment on the part of the work- 
man and permanency of force on the part of the employer 
are beginning to receive considerable attention, but not as 
much as they deserve nor as much as they will receive 
later. It is the one phase of the labor problem where 
there can be no discussion as to the mutual benefit. 


A PERSONAL INVESTIGATION 


In 1911, I determined to investigate and find out why 
we lost so many men, whether or not the fault was ours, 
and what remedies should be applied. While we do every- 
thing we can for our men, without interfering with per- 
sonal liberty or becoming too paternal, we maintain a 
well disciplined shop where the rules are few, but well ob- 
served. Was it this that was at fault? Was it our lo- 
cation, our class of work, or some other reason for which 
we were responsible? Some men that were very anxious 
for a job would hire out, promise to commence next day, 
but never show up. Why? If they did not want to work 


for us, why hire out? So far as we could learn, they 





*General superintendent, Wagner Electric & Manufactur- 
ing Co 


, 
>. 


Lorp* 
never talked to anyone trom our shop during the interval 
between their call and the next morning. 

After further investigation, I ascribed this phase to a 
form of nostalgia, or a timidity which affects some peopl 
in going to work in a shop among strangers. It is sim 
liar to stage fright in a mild form. Our shop is mucl 
more modern than most in our territory, or was at that 
time, and it is my idea that after they were sent in the 
feared they could not fulfi'l our requirements. The fact 
that the ones that did not return were of good appearance, 
rather bears this out. It is probably due to this feeling 
that many men seek employment in couples. 

The saving point in the whole situation, from my point 
of view, was that 80 per cent. of the men who left returned 
or wanted to return within six months. Some who wanted 
to do so were probably ashamed to apply for reinstatement 
This indicates that other firms were having the same 


trouble and that most of our men preferred to work for us. 
A letter from the secretary of the local Metal Trades’ As 
sociation disclosed the fact that some of our men had 


applied to it, within a week or ten days after they had 


left us, for positions other than the ones for which they 


had left us. 

The first thing to do was to keep track of the reasons 
lor leaving, requiring the foremen to have a personal talk 
with the men and ask for a frank statement regarding 
their reasons for leaving. Our troubles were not confined 
to any one department, and hence could not be ascribed 
to any one foreman, The summary for one month is as 


follows: 


Discharged 1911 1914 Quit 1911 1914 
Unsatisfactory 19 Ss Leaving cit s 11 
Other reasons 4 6 Not e I ney ‘ 2 

Mick! 6 1 

Total 21 14 Objects to night work 1 1 
No reas Ma 2 

Total quit 61 30 Did not like the work 4 l 

otal discharged 21 14 Returning to school 7 0 

Total laid off ) | lo avoid discharge 9 0 

Iota inother posi 
Si is t 17 14 


Men applying for re- 
instatement 12 9 Total 61 30 


eever il more were it 


employment office Desirabl 27 21 
but did not apply Undesirabk 34 i) 
dire 

61 i) 
(The above figure ire for PlantNo.1 only, and for 100 per cent. greater 


force in 1914 than in 1911) 
THE MoOvEMENT vor PERMANENCY 


For some time past many firms have been doing what 


lrection of permanency, 


they could in a quiet way in the « 
Other firms are aware that something is wrong, but have 
not diagnosed the trouble sufficiently to know the remedy. 
The movement is bound to receive many set-backs, as any 
general measures taken to attract the competent appeal 
more strongly to the incompetent. The former has the con- 
sciousness Of a position easily secured, while the latter 
usually needs an incentive to leave, rather than to remain 
What standard of efficiency is set will, of course, depend 
upon the supply of labor available and upon the efficiencs 
of the firm. But the movement accentuates the point that 
we cannot afford to let good or passable men go for pique ; 
it is usually the good man that goes, for the poor one does 
not answer back. 

I do not vo so far as to unqualifiedly endorse the elab 
orate methods of scientific hiring in effect at severa! plants. 
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These are based upon the theory that every man may be 
utilized somewhere, and if he does not fit in one place 
he will in another, and should be tried until he finds 
his niche. I may be mistaken, but it seems to me the jus- 
tification for such extreme methods is where only a poor 
class of foreign labor, mixed with occasional intelligent 
but mechanically ignorant native labor, is procurable. 
They apply where scientific management finds its great- 
est usefulness in plants of low personal efficiency. The 
necessity, however, for scientific hiring shows the need of 
conserving labor. Our practice, as described in this ar- 
ticle and the one on hiring men (page 989), is really 
a step in the direction of scientific hiring and discharg- 
ing, although not carried to extremes—possibly because 
The plants referred to 
it is certain they are 


our necessities are not extreme. 
may be forecasting future practice ; 
to some extent. 

It is generally conceded that paternalism cannot be suc- 
cessfully applied in this country. In some localities, la- 
bor conditions are such as to alienate the interest of the 


employer, and much of the labor is shortsighted—living 
only for today and never building for tomorrow. It in- 


deed is characteristic of American people that up to the 
present time no logically successful method for conserv- 
ing labor has been worked out; this applies in large cities 
and to different industries. In small towns, built around 
some one or several industries, where the children grow up 
waiting for the time when they can go into the factory, 
there is no problem. In the cities it is different. 

It is generally known that some automobile firms have 
traveling employment agents who pick up good men 
wherever they can find them. But it is not generally 
known that some of them have high-salaried men whose 
chief duty is to keep the employees after they are hired, to 
adjust grievances before they become serious, to suggest 
welfare measures, to act as disciplinarians; but always to 
act with tact and to endeavor in every way to keep the 
employees contented. This is praiseworthy, tends to bet- 
ter conditions and deprives the impulsive foreman of the 
cpportunity of discharging men without sufficient cause, 
for he can only recommend the discharge of a man. We 
have followed this same practice to some extent by making 
it necessary for the foreman to have the quit slip of a 
man to be let go approved before discharging him. This 
does not interfere with the foreman’s prerogatives in any 
way, but the moral effect is good and gives him time to 
think twice. 

We sometimes hear the expression, “We may as well 
fire that fellow, he is no good.” When this is said, 
is it not well to stop and ask, how much of the effort 
necessary to make this man useful to the firm is his share 
and how much is our share? Men whom we hire for or- 
dinary work cannot be expected to be accomplished or of 
unusual ability. They will generally drift from bad to 
worse unless they are trained to do otherwise, and in al- 
most every case when thus trained they make good employ- 
ees. Is it not the foreman’s or the superintendent’s 
function to make a good employee out of a poor or indif- 
ferent one, instead of standing around with a verbal club. 
leaving the employee to his own devices, but ready to hit 
him when he fails? Think this over when the time comes 
to dismiss him. Ask yourself, “Have I done my share 
toward making him efficient ?” This, of course, does not 
apply to a man who is absolutely inefficient because of 
some personal habit, lack of intelligence, insubordination, 
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laziness, or other similar reason. It is not an executive’s 
duty to try and make a good man out of this type. But 
it is his business, I hold, to try and make a good work- 
man out of a man who is inefficient only because of lack 
of experience or training. 
& 
Work in. a Smelter Repair 
Shop 


The illustration shows a iarge friction saw recently in- 
stalled by the El Paso Smelting Co., El Paso, Tex. This 
photograph was taken during a blizzard on the morning 
of Mar. 8, 1915,—a very unusual occurrence in this vi- 


cinity. The framework consists of I-beams and channels 
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Fic. 1. A LArGE Friction Saw 


substantially mounted. The saw itself is about 4 ft. in 
diameter. 

The shop handles considerable repair work, one inter- 
esting job being the making of split glands for both the 
steam and water ends of pumps, as shown in Fig. 2. This 
requires very little explanation. The glands are split 
the long way of the flange, being held together by the nuts 
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Fig. 2. Sprit GLANDS 


fitting in the recesses shown. Washers, or collars, can 


also be used under ordinary nuts, if desired. 


CuttinGe A Large Keyway In A LATHE 

Another interesting job was the cutting of a keyway 20 
in. long, 34 of an inch deep and 13% in. wide in a McCabe 
lathe. This gear was 40-in. diameter by 18-in. face, with 
a 7%-in. bore. It weighed 2800 lb. The keyway was 
first cut straight by using a substantial slotting tool in 
the lathe toolpost and forcing it through the hub. The 
carriage was moved by hand. 

The gear was then blocked out from the faceplate 
to obtain the taper of 14 in., which was required. This 


gear was for a Connersville blower. 
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Efficient Tools at a Small Cost 


By Frep H. CoLvin 





the development of a new product, and the jig and fix- 


SYNOPSIS—Jig making may be divided into two ture work was turned over to chief inspector Ramsey, 
problems—one, where the quantity to be made is with the results shown. Many of the problems were 
so large that even the cost of an expensive jig be- rather difficult, but the solution has been satisfactory. 

comes almost negligible when distributed over the A simple drilling jig which accomplishes a number of 
whole product; and the other, where jigs are re- rather intricate drilling operations is shown in Fig. 1. 
quired to secure duplication of parts, but where no The work is shown at A in both Figs. 1 and 2, and as can 


one has any idea as to the number to be made. be seen, has a number of holes at varying angles and in 


Most mechanics will agree that the latter problem awkward 


i positions. 
I 


is the more diffic ult, as cost must be kept down to After the barrel has been bored out. the large part is 
the limit and, at the same time, the jigs must be slipped over the guide B of the jig, the end plate Chay 
accurate and convenient to handle. The jigs shown ing been removed for this purpose. This end plate is 


are a good example of the second class. located by the central stem and the bar J), which also car- 





ries two hardened steel bushings for the holes J in the 
It is one thing to make jigs and fixtures for pieces work. The end plates are of odd shape, each face posi- 


which are to be made by the thousand and quite another tioning the jig for a different drilling operation. It i 























Fig. 1. SimpLe Drituinae Jia ror ComprLicatep Hotes Fig. 2. ANOTHER View or Same ia 


thing to design and build them at a minimum cost to also turned on end, the plate C being suitably supported 
handle a small number—always with the possibility and from the drill table, and the holes and @ are drilled by 
the hope that the number will ultimately be very large. the bushings F and H/. 

Duplication of parts—even a few parts demands ac- Another view of the work, showing the holes J and the 





















a 
gle, 
Fig. 3.) Dritting BALL-Rerainer RING Fig. 4. A Stwprie sur Comprere Drinw Jie 
curate jigs and fixtures, vet the cost can easily be pro- 9 way in which they are drilled through the cavity and the 


hibitive if they are not handled by a man who has had — bushings A‘, is shown in Fig. 2. 
practical experience in this particular line. It often hap- ; 
: DRILLING BALL RETAINERS 

pens that the tool maker in the large manufacturing shop 
is not well adapted for this kind of work. A very neat and simple jig for drilling ball retainers 
A problem of this kind came up not long ago in the for annular bearings is shown in Fig. 3. This consist 
shops of the Denver Rock Drill Works, Denver, Colo., in primarily of a block A, having a pin B centrally located 
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The jig 
it consists of a ring with holes for the 


with reference to the curve cut out of the block. 
proper is at C 
drill. It will be noted that the ring is relieved outside of 
the holes and that the holes themselves are also relieved, 
so any burr which may be raised in drilling will not in- 
terfere with getting the retainer out of the jig. 

The retaining ring F is held in position by the plate D, 
through the bolt / and the slotted washer G. A three- 
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bolt is then loosened, and the piece turned half way 
around so that the spring dowel slips into the hole at B 
locating the work. T'wo holes are then drilled at F, cut- 
ting away the material between those already drilled and 
leaving the two slots shown. The work is then ready for 
finishing. 

The slotting of the quill gear 
is a spliner job, if the splining machine is heavy enough 


A, shown in Figs. 5 and 6, 


























point bearing plate was tried at first, but the ring would 
not hold its shape, so the solid plate was resorted to with 
good results. 

In use, the jig carrying the ring is set centrally under 
the drill and located in the block by the pin B. When one 
hole is drilled the whole ring is simply turned, the pin 
locating the next hole. 


DriLLING SLtorrep Hoes 
Slotted holes are not easy things to make in quantities 
without special equipment, such as a spline miller, and 
even this does not seem to fit all kinds of jobs. One of 
these, with a very simple and complete form of drilling 
jig, L, 
The work is shown at F on each side. It consists of a 


is shown in Fig 


collar, or end piece, with a center hole, a hole drilled to 

















4 Riverr GRINDER 


SLoT MILLING ON 


one side of the center and two slotted holes in the edge. 
This is all done in the simple drilling block A. 

The work when in place is held fast by the bolt G and 
the slotted washer H. The dowel D is a spring plunger 
and does not interfere with the piece going into place. A 
hole is drilled at B and four holes are drilled at C. The 


LOCATING AND DRILLING SLoT IN SLEEVE PINION 


Fig. 6. THe SLEEVE IN PostTIon IN DRILLING JIG 
As this was not the case, the drill- 
ing jig shown was devised. This handles the work very 
The gear end of the quill is bored out large and 


for this kind of work. 


nicely. 
slips over the piece B, the whole thing being then pushed 
into the block D. The other end piece C, which fits the 
squared hole, locates the slot in the proper position. The 
pieces B and C are both positioned on DP) by the dowels 
shown, locating the slot in the correct position. 

The drilling blocks F and F are used as shown in Fig. 
6. bemg positioned by the dowel G@ and held by the clip 

















TESTING CONCENTRICITY OF WorK BEFORE 
GRINDING 


Fia. 8. 


HT while the holes are drilled for the slot. It will be 
noticed in Fic. 5 that the block D is recessed around the 
slotted position so that any burrs thrown up will not in- 
terfere with the removal of the work. 

This also drills the two small angular holes 7 by turn 
ing the jig on end and drilling from the center, through 
the holes bs 
are lettered alike to make their relation clear. 


as shown in Figs. 1 and 2. Figs. 5 and 6 
SLOTTING ON A Rivett GRINDER 

A very different slotting job is shown in Fig. % Here 
the work is much smaller, as can be judged by the fact 
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that a Rivett grinder has been converted temporarily into 
a spline miller. 

The pieces to be slotted are shown at A and B, the first 
with the slot and the second with only the end holes 
drilled for it. The slot is not radial, but at a tangent 
with a point about two-thirds of the diameter. 

The work has special flutes inside and is mounted on 
the mandrel shown at C while the small end-milling cut- 
ter D does the spline milling. The machine is operated 
just as though it were performing its regular duties as a 
grinder. 

The dial indicator gage is used quite extensively in 
these shops. Fig. 8 shows a little machine rigged up for 
testing the anvils of pneumatic hammers after hardening 
and before grinding. This is done to save grinding an 
anvil which has changed in hardening so that it will not 
quite clean up. By testing after hardening, unnecessary} 
work by the grinder is saved. 

This machine is virtually a small lathe with dead cen 
ters at each end. The center rest carries the upright .1 














Fia. 9. 


A Very Compriere Testing Fixreri 


’ 


and the Ames gage B. At the right is a spring center ( 


which can be operated by the foot, through the bell crank 


D, or by the hand lever F at the back. This makes a con- 


venent testing device for evlindrical work and is used 


quite extensively in this way. 
This cCon- 


, 


sists of a base A, carrvine the dovetailed slide BL whi 


Another testing device is shown in Fig. 9. 


} 


moves in and out. Mounted on this ts the slide (, which 
has a cross-motion and is guided by the three slots shown. 
On this is the small block J), although this can be changed 
to suit any work that may be in hand. In the case shown, 
this contains two’ V’s of the proper size to hold in place 
the plug shown. The gage Is moul ted on the head 
which, together with the head F’, is adjustable on the up 
right G. The head F allows the gage head F to be easil\ 
positioned to read to even thousandths. In testing, the 
work is moved under the gage and the readings are taken. 

This also shows part of the cabinet which surrounds 
the testing fixture. When not in use it slides back into 


MACHINIST 1035 


the place shown and can be locked up, together with the 
gages which surround it. 
AN ALUMINUM Core Box 

One of the new parts being made is a nut with spiral 
crooves to fit on the shaft shown at B in Fig. 10. As these 
are rather difficult to machine, they are being cast by 
means of the aluminum core box shown at A. This box 
is first cast around the shaft B, which is then forced out, 

















Kia. 10. An AtLumMiInNUM Core Box 


wving a smooth interior. The core is then made in the 

tluminum box. It is then baked and afterward removed. 

In this way the corners are preserved and a very satisfac 
fory nut mii) be cast around the core. 

Another extremely, iiteresting tool ts the outside, or 

This is for cutting 

the square end B of the cock key shown at A. This key 

| 


is made of machine steel and the square end is cut at one 


external, broach shown in Fig. 11. 


stroke by the tool at the right. This consists of a round 
piece of tool steel with a square hole in the center, the 
corners being slightly relieved as shown. The end is 
turned to a cone of about 120 deg. included angle. The 


center C is backed by a stiff spring and held by a set- 





B 














Fig. 11.) Broacning on Suearing a Sevare Enp 


rew so us to be ens moved Whe desired. The por- 


tion J) is left just as turned, the four sides of the square 
emg ground back flat. as at &. 
This tool is used in a hydraulie press, but will work 
" “st 


equally well in any other type | 


; . le prece to be squared 
is held centrally in a chuck. The center C projects and 
enters the center hole 2. It then begins to recede into 
the broach, guiding it centrally all the while. The four 
sides are sheared off neatly and the broach stands up 
remarkably well in actual service. Needless to say, it is 
much cheaper than any other method. 
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Three Interesting Flame-Weld- 
ing Jobs 
EDITORIAL CORRESPONDENCE 


making sheet- 
metal and similar products is very noticeable. This is 
the field of refrigeration, where 
both cooling coils and tanks of various kinds are built 
up in this manner. The illustrations 
operations at the Baker Ice Machine Co., Omaha, Neb. 


The increasing use of tlame-welding in 


particularly true in 


show two such 


The first shows the welding of the head of a tank, and 
the second, the joining of refrigerating pipe coils. Other 
A and B in Fig. 2. 


This is an economical process in more ways than one; 


welds can be seen at 
hot only do the joints avoid the necessity for making 
special forms of couplings, but the welding process also 
allows the use of pipes of various lengths, avoiding con- 
With 


the welding process, pipes are welded to each other with- 


siderable loss from cutting random lengths to fit. 


to length, and short as well as long pieces 
the 
cumbersome joints, which, in addition to their liability 


out regard 


can be utilized. Another advantage is absence of 


to leak, are often in the way. 


REPAIRING A Scored AUTOMOBILE CYLINDER 


Another interesting welding job was found in New 
La., in the shop of the Crescent City Ma- 
An automobile cylinder had been badly scored 


Orleans, 
chine Co, 
piston pin working loose and plowing a groove 
side. In fact, it would 


ly thr 


nearly 144 in. in depth on one 











Kia. 1. WeELDING IN THE Heap or A Rounp TANK 


not have taken much more to have cut an opening 


through into the next cylinder. This seemed like a case 
for new cylinders until it was suggested that the groove 
be filled by with the oxyacetylene 
This 


the surplus being worked down with a half- 


melting in metal 


torch. was done; the metal was very carefully 
melted in, 
round file until it was even with the cylinder walls. 
Then the cylinder 
finished in this way. 


This was an unusual sort of accident, but the method 


a lap was made of hardwood and 


of repair was even more unusual and indicates consid- 
erable ingenuity on the part of the man in charge of the 
work, 
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Turning Tim Funnel Edges 


By E. A. THANTON 


A simple and rapid method of turning the edges of tin 
funnels is illustrated. The funnels are cut and seamed 
in the tin shop. They are then taken to the machine shop, 
where the tops are rolled over on a drilling machine, using 

















Toots ror Turninc Tin-FUNNEL EpGes 


the device shown. This consists of a cast-iron funnel A, 
that just holds the tin funnel with its edge sticking out 
about one-quarter inch. This cast-iron funnel is mounted 
on ball bearings in the base to revolve easily. In the drill- 


=] 


Pree toa —— a 


WELDING REFRIGERATING COILS 


Fa, 2. 


ing-machine spindle is the turning tool B. This is set to 
be fed down on the edge of the tin funnel at its highest 
point. It is revolved at a good rate of speed, and as it 
is pressed down on the tin, a beautiful rolled edge is the 
result, without the trouble of wiring. When the tools are 
first set, the groove in the tool P is placed to run on the 
edge of the funnel of A. As this is almost vertical it an- 
swers just as well as setting by the work itself, which is 
apt One of the tin funnels with the 
upper edge rolled over is shown at C, 

Aside from the more effective appearance of the rolled 
edge this process increases production by eliminating the 


to bend or dent. 


Wiring operation. 














June 17, 1915 AMERICAN 


rey 


MACHINIST i037 


Acids and AlKalies for Shop Use 


By E. 





SYNOPSIS 


facture of the important acids and alkalies used 


A brief description of the manu- 


in the machine shop. A table in convenient form 


indicates their uses. 





The chemicals in common use in and around machine 
shops are not large in number, but are important in the 
limited field which they cover. Unfortunately, most of 
what has been written about them is in the language of 
the chemist rather than that of the busy foreman or 
superintendent, which is only another way of saying that 
he does not read about them. 

The most used acids are sulphuric and nitric. Their 
manufacture is associated as each requires, when made 
on a commercial scale, the use of the other in the process. 
This fact might lead us to the old question of which 
came first the hen or the egg, if it were not that we find 
immediately that enough of either to start the process is 
easily made in the laboratory without the use of the othe: 

As the name implies, sulphur is the base of sulphuri 


acid. It is composed of one molecule of sulphur com 
bined with two molecules of water. The formula is 
H,SO,. It may be made from sulphur, but not commet 
cially. The commercial product is made from iron py 


It is also mac 


the waste from gas works. 


rites—fool’s gold or copper py rites. 
from alkali waste and 

Iron pyrites occurs in almost every part of the world 
where there is rock, and in formations of all degrees of 
It is a soft mineral full of yellow spec ks, 


the 


antiquity. 


which are sometimes mistaken for gold by unwary, 
and sometimes these prove to contain a small quantity of 
gold which fools the wary. lron pyrites is about 53 per 
cent. sulphur and 47 per cent. iron, so that it is almost 
The difficulty 


of completely separating the sulphur from the iron and 


as much an iron ore as a sulphur mineral. 


the harmful effect which even a fraction of one per cent. 
of sulphur has on iron and steel, make it unsuitable for 
that purpose, but leave it to be sought after as a source of 
sulphuric acid, 

Copper pyrites is very much like iron pyrites, but is of 
In some localities this also carries quite 


i}¢ 


a deeper color. 
a little gold and is the ore of some of the mines in t 
South Atlantic It is the copper ore of the Swed- 
ish and Cornwall copper mines and of what little there is 
It is also the ore of the cop- 


Michigan, 


states, 


in Germany and Ilungary. 
per mines in our own Northwest, though in 
where copper occurs in the native state, there is little cop- 
per pyrites to be found. 

The process of manufacture is to first burn the py- 
rites on a grate very much like that used for burning 
The finer, or dust, pyrites is burned 
The supply 


coal under a boiler. 
by disposing it on.shelves over the grates. 
of air is as small as possible, and the pyrites is kept well 
stirred to get out the largest possible amount of sulphur. 
If the ore is the copper py rites, it is not roasted so thor- 
oughly, as a considerable amount of sulphur must be left 
to facilitate getting out the copper. 
ide which has been used in gas works to take the sulphur 


The spent iron ox- 


is is treated in the same way as the smell 


out of the g 


iH. 


Fis 
pyrites. What is formed in this burning process in 
either case is an oxide of iron with two or three per 


cent. of sulphur, which it is commercially impossible to 
This last 
a horizontal flue in which are set nitet 


along 
This nite 
nitrate of potassium or nitrate of sodium 
It is 
in this country in Kentucky, the Great American 

etc. Abroad, the larger part comes from India and Egypt 
At the time of our War it | 
where it crystalizes out of refuse heaps unde 


eliminate, and the gas SO.,. is carried 
pots. 
or saltpeter ) 
found 


Desert, 


is the materal used in making gunpowder. 


Revolutionary Was gathered 
barns, 
The niter is placed In Cast-1ron pots and charged 
olf 1) The 1) 


acid thus formed, together with steam, acts as a 


with 


sulphuric acid to make it give itric acid, itric 


carrier 
of hydrogen, which it gives up to the SO, making H,SO,. 


In some cases this gas is full of dust which must be 
allowed to settle out by passing under baffle plates in 
tower, 
Cher al Symbol Sp. ¢ Macl Shop Use 
Sulphuric acid H sO, ee. l I h ind leaning one pa 
i t | wate leans r 
tu I t h rs i ne-to-tw 
xtur it bout 12 hour 
Fuming sulphur same 1.83 For di ivingg Zit for a soldering 
is above, but flux l " i " ld-t 1 
trated t 
Hydrochlor acid (mur- HC! (is 12 | I k-work t 
itic) water) 
Nitric a HNO 1.4 Mixed with tw ! hvdrochlori« 
’ | ‘ qua for etchi 
t mak bath for silver-plating 
t prod ra nisl ! mn 
Hydrofluoric acid HFI 1.06 T t f 1 quick pick 
(in water) for ‘ boiler cor 
! 
Oxalic acid C,O 1.2 For tal l ing leat 
(in wate 
Soda-ast Na.CU I id work and 
iking grind drilling cor 
pounds and boiler compound 
Sal-soda Na.CO I levsat l and dirt fr work and 
(plus maki rinding and drilling c« 
water) pounds and boil pounds 
Caustic s NaOH As above und t ma soaps and 
Potasl K.CO ~ } ls ied t | 
i t plated 
MACHINE-SHOP USES OF THE COMMON ACIDS AND ALKALI 
What is known as chamber acid is m by allowin 
this acid in gaseous form to flow into large lead-lined 
rooms, which are approximately 0 by 100 It. by 20 ft 
high. The interior surface is lined with lead, and with 


lead only. The sheets are autogenously welded togethe: 


and fastened to the framework by means of lead ear: 
welded to the she ts, so as not to have even a nail head 
on the inside of the room. This size of room its large 
enough for a plant burning the equivalent of a little over 
a ton of sulphur a day. In these chambers under thi 


] ] 


of the acid forms as a fog and 


of 
gradually settles to the bottom and on the walls as a liquid 


action a@ spray steam, 
» through a 
tower, down which the chamber acid flows. The latte: 
the acid, The 


OTavity 


The remaining gas is N.O,, which passes wy 


absorbs more of the gas, thus concentrating 


chamber acid is not allowed to run above a specific 
ol 


ruin it. 


1.625: otherwise, it would attack the lead lining and 


After passing through the tower just mentioned. 
If it 
in 


a) 


its specific gravity may increase to 1.72. 
still more concentrated, it 
platinum stills. Ninety-three per cent. acid, specific gra\ 
ity 1.84, though if it 
concentrated, it eats it away rapidly. After the acid has 
been distilled to 98 per cent., the remaiming 2 

of water cannot be got rid of Ly boiling, as the acid breaks 


must be 


boiled down glass or 


Is 


will not attack cast iron, is less 


per cent 
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up into sulphur and water. If purer acid is needed, it can 
be obtained by freezing the 97 per cent. grade and extract- 
ing the water by crushing the frozen mass and running 
it through a centrifugal extractor. 

The impurities which occur in commercial acid do not 
interfere with its use so far as the machine shop is con- 
cerned. There is the possibility of a little arsenic, which 
tay be removed by treating with sulphuretted hydrogen. 
If the acid must be entirely free from arsenic, it is better 
to make it from sulphur instead of pyrites. 

Sulphuric acid is usually transported in glass carboys, 
though it may be stored in cast-iron tanks, as noted above, 
if it is concentrated beyond the specific gravity of 1.84. 
Diluted, its principal use is in cleaning castings, sheet 
steel, wire, etc. When in dilute form it loosens the scale. 
In the foundry, it is washed off after having done its 
work, and the castings are allowed to rust until the acid 
has spent its force. In the wire-drawing process, it is 
neutralized by lime. 

Nitric Acip 

This is usually made, as suggested under the head of 
sulphuric acid, from sodium nitrate. The latter comes 
largely from Chili, but is also found in New Mexico and 
Southern California. It forms a crust on the surface of 
the ground in desert regions. 

It is treated by heating with strong sulphuric acid in 
cast-iron retorts. These are about five feet in diameter 
and five feet long. 
that means more acid can be made from a given quantity 


The retorts are run very hot, for by 


of nitrate, and further, weak acid has too much action 
Strong nitric acid, like sulphuric, does 
The charge is about 150 lb. of ni- 


on the retorts. 
not attack cast iron. 
trate with an equal weight of sulphuric acid of specific 
vravity 1.72. Nitric acid is apt to be made in a soda fac- 
tory as a byproduct. This first step is also the first step 
im one process of the manufacture of soda, and the by- 
product is nitric acid ; or considered as a process for mak- 
ing nitric acid, the byproduct is soda cake from which 
the soda is extracted. The gas from the retort, that is, 
the nitric acid, is condensed in stoneware bottles or pipes, 
according to the method employed. If bottles are used 
two grades accumulate, one in each; if pipes are used, 
a different grade will condense in each according to the 
distance from the retort. The acid nearest 
the retort is the strongest and the most impure; that far- 
thest away is the most pure but weaker. 

Commercial nitric acid has a specific gravity of from 1.3 
to 1.4 and contains from 45 to 70 per cent. acid. This 
is diluted again for most uses, though for the manufac- 


condensed 


ture of explosives, a still stronger acid, specific gravity 
1.5 and containing 92 per cent. acid, is necessary. Gun- 
cotton, the base of modern high-power explosives, is made 


by the action of this grade on vegetable fibers. 
AcID 


Hydrochloric, or muriatic, acid is a byproduct of the 
The salt is heated, as 


Hyprocuboric, OR MuRIATIC, 


manufacture of soda from salt. 
will be explained more fully under the head of soda, with 
sulphuric acid to form salt cake. Hydrochloric acid is 
viven off and caught by absorbing it in water, for which 
it has great affinity. This is done in much the same way 
us in the manufacture of nitric acid, by first cooling the 
vases from the retort by passing them through long stone- 
ware pipes, or even through iron pipes, if they are not al- 
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lowed to get too cool. It is then allowed to rise through 
a tower partly filled with stone, brick or coke over which 
water trickles. The water takes up the acid in solution. 
Water will take up about 450 times its bulk of acid gas 
and increase in weight about 75 per cent. in so doing. 

The largest use of hydrochloric acid in industry is for 
the production of chlorine for bleaching purposes, which 
it does rapidly when heated or slowly at ordinary tem- 
peratures. It fumes if left in the open air, the fumes be- 
ing chlorine gas, which is poisonous if inhaled to any ex- 
tent. 
dote is powdered chalk or even soap in water. 

Nitric and hydrochloric acids together form what is 
known as aqua-fortis, which is the only acid that will at- 
tack gold, and its use is, therefore, the usual test for gold. 


If a person is poisoned in this way, a ready anti- 


Hypror.uoric Acip 


Hydrofluoric acid may be called a minor acid, as it is 
not made nor used on the scale of the ones previously con- 
sidered. It is a compound of hydrogen and fluorine, 
which has been absorbed by water like hydrochloric acid. 
The source of fluorine is fluor spar. This is found in the 
Northern States from Maine to Colorado. The acid is 
made by heating it in lead pans with sulphuric acid. It 
comes off as a vapor, which is cooled and run into water, 
or up through a chimney down which water is dripping. 

The acid in solution is used for etching on glass, which 
it does by combining with the silicon in the glass. The 
acid alone makes a clear marking, while the matt effect 
so often seen is made either by allowing the vapor alone 
to attack the glass or by dissolving a fluoride, like cryolite, 
in the acid and using the solution. It is also used to some 
extent in boiler compounds in conjunction with soda, 
where it acts as a softener for the water. The acid acts 
on every material that is useful for carrying purposes, ex- 
cept lead, platinum, gutta-percha and some forms of 
clay. The simplest method of coating glass on which it 
is desired to etch is by means of melted paraffin in a 
Engravers etching varnish is made from as- 
The wax is melted first, the as- 


thin coating. 
phaltum and beeswax. 
phaltum stirred into it, and the whole cooked until it will 
harden like molasses candy, It is kneaded and worked in 
much the same way as candy and kept in balls ready to 
be spread on the glass to be etched. 


OxALic AcID 


Oxalic acid is the chemical which gives sorrel its pe- 
culiar taste and odor. It is a powerful cleansing agent, 
but also a virulent poison. 

It is manufactured from sawdust, preferably of the 
softer woods because they yield more acid. The sawdust is 
mixed with caustic soda and potash and spread in a thin 
layer on an iron plate, which is then heated to about 480 
deg. F. This melts to make a whitish mass, which is 
taken away and washed with water, or leached, and the 
water evaporated until the solid matter crystalizes out. 
This is sodium oxalate. This is re-dissolved, treated with 
lime water, and then with sulphurie acid, which removes 
the calcium that was in the soda. This solution is fil- 
tered, and the oxalic acid allowed to crystallize out. This 
acid is so extremely dangerous when taken internally, or 
if dissolved and the fumes inhaled, that it ought not to be 
used by anyone unless he knows what he is using and its 
It is undoubtedly an ingredient in many metal 
It is necessary that 


dangers, 
polishes where it acts by corrosion. 
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any polish of which it is suspected of being a component 
should be carefully wiped off, not forgetting the interior 
corners, where it is so easy to leave it. 


ALKALIES 


Soda is the most important alkali, though in years past 
potash held that place. Common salt, sodium chloride, 
is the usual source from which it is derived by two 
processes—the LeBlanc, or older, process, invented in 
France in 1791, and the Solvay, brought into commercial 
use in 1873. Previous to LeBlane’s time it had been 
obtained by burning sea weed and washing out the ashes, 
a slow and expensive process. Remains of these old salt 
works and soda works can be found all along the Atlantic 
coast, relics of Revolutionary times. 

In the LeBlanc process, as we have seen under the 
head of hydrochloric acid, salt is heated with sulphuri 
acid liberating the hydrochloric acid and leaving behind 
a salt-cake. This is porous and easily broken up. It is 
mixed with powdered coal and limestone—a hundred 
pounds of salt-cake, a hundred of limestone, and fifty of 
coal dust. This mixture is heated on the hearth of a fur- 
nace on which it is spread out and subjected to a tem- 
perature of about 1000 deg. F. The mass melts down, 
and as it is raked and stirred, it forms caustic lime. In 
the next operation this absorbs water and swells, thus dis- 
integrating the mass. 

When soda is being made in large quantities this fur- 
nace with the flat hearth is replaced by one which revolves, 
something like those used in cement mills, but much 
shorter. The product of these is called black-ash. It is 
of a brownish black or dark gray color, and contains about 
45 per cent. sodium carbonate, 50 per cent. calcium sul 
phide and the rest divided between caustic lime and im- 
purities. This ash is washed in one tank after another, 
the water flowing through all the tanks in turn. The 
caustic lime slakes during this process and, besides help 
ing the process of disintegration, heats the liquid, which 
helps the other reactions. This lve is allowed to settle, 
and is then pumped to the top of a tower down which it 
trickles over coke or stones. At the same time a current 
of carbon dioxide (smoke), from the furnaces in which 
the ash was burned, is directed up through the tower. 

The carbonated liquid at this stage may be treated to 
remove impurities which it is suspected of containing. 
It is then evaporated to dryness in shallow pans, and the 
black salt thus formed is calcined by heating it red hot. 
This product is soda-ash: If it is necessary that it shall 
be light in color, it may be dissolved in water and bleach- 
ing powder added. Then the impurities are allowed to set- 
tle and the clear liquid is evaporated again and calcined 

once more, producing white or refined alkali. This is 
much used for glass making. 


San-Sopa AND Caustic Sopa 


Sal-soda is made by dissolving the soda-ash in warm 
water, allowing it to settle, and then allowing the clear 
liquid to crystallize. In this form the soda contains much 
more water and is therefore more bulky. 

Causte soda is made from soda-ash or from the tank 
liquor by adding milk of lime to the solution. This solu- 
tion is allowed to settle, is evaporated, and the residue 
melted into a mass. If necessary, some niter or zinc 
oxide is added to aid the action or to make the resulting 


MACHINIST 1039 


soda stronger. This caustic soda is run directly into 


cans and sealed to prevent its taking up moisture from thi 


air. There are a number of other methods of producing 
caustic soda from soda-ash or tank liquors. It is also 
made by electrolysis from brine. 

The Solvay, or ammonia-soda process, is even mor 
largely used than the LeBlan process, In fact, the La 
Blane process is only used because it yields hydrochloric 
n the arts 


acid and chlorine, which are needed equally 
The process is started with concentrated brine, which 


may be made by dissolving salt in water or by pumpi 
the brine from underground salt beds. It is saturated 


gas, which can be recovered and used 


with ammonia 


over and over with only a slight loss. Carbon dioxide. 


CO., is added from lime kilus which are used in the 


process of recovering the ammonia. This gas is pumped 


into the bottom of a tower which is 50 or 60 ft. high and 
nearly filled with brine. It rises through the brine, ineet 
ing baffle plates to give it more time to enter into con 
binaton with the liquid. The result is that the lower part 
of the tower becomes filled with a milky liquid which co1 
tains bi-carbonate of soda in suspension, and ammonium 
chloride and common salt in solution. This is drawn off 
from time to time as the process goes on. This white liquid 
is filtered through sand or else is separated by means of 
a centrifugal drier. The solid matter thus saved is cal 
cined as in the LeBlanc process, producing soda-ash 
The ammonia which rises from the tower is collected by 
passing the fumes through scrubbers and sulphurie acid. 
The soda-ash made in this way is not so heavy as that 
made by the LeBlanc method. It is sometimes heated 
again to drive off still more water. Caustic soda can be 
made from this soda-ash in the same way as in the othe: 


processes, It is somewhat better but more expensive 
PoTASH 


Soda or soda-ash has nearly takel the place ol potash, 
but the latter is still used, notably in the manufacture of 
hes. They 


are washed with water, and the resulting lye is evaporated 


explosives. It is mostly obtained from wood as 


until it solidifies when it is cooled. This mass is calcined 
until all the organic matter is burned out and sold as 
pearl-ash, or crude potash. This is re-dissolved in water, 
allowed to settle, and the impurities to crystallize out, 
leaving a commercially pure lye, which is again evap 
orated and calcined. Potash is also obtained from the 
refuse of beet-sugar mills and from wool scourings, 

As suggested above, the various forms of soda-ash ar 
both « heaper and better for most work around a shop thar 
potash. Their use is largely for washing purposes, wher 
the only essential is that the chemical shall combine with 
grease and thus act as a cleansing agent. “Their action 
in boiler compounds is of the same nature. They neutral 
ize the effect of the oils carried over by the condensed 
steam from engines and pumps. For such a purpose, 
potash could be no better. 


Adjustable I-Beam Hanger 


By G. B. FISHER 
We were recently called upon to furnish a number 
of hangers for cooling coils which were to be suspended 
from I-beams near the ceiling. As the channels sup 


porting the coils were not quite horizontal and as the 
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coils were to be pitched slightly, it was decided to de- 
making a 


sign an adjustable hanger. This obviated 
special hanger for each point of support and avoided 








ADJUSTABLE HANGER 


loss of time in locating the coils. The complete details 


of the hanger are shown in the accompanying illustra- 


tion 
Pneumatic Benders 
By E. V. ALLEN 


The two big pneumatic benders shown in Figs. 1 and 
2 are in use in the C. R. I. & P. R.R. shop, Silvis, Il. 
In the first the air cylinders are placed above the movable 
jaw. This machine is used principally for angle-bend- 
ing, as the lower jaw is channeled out a V-shape and the 


upper fits into it. The cylinders are powerful enough to 





MACHINIST Vol. 42, No. 24 


Unusual Grinding Jobs 


The illustrations show two applications of a type of 
portable grinder built by the Ransom Manufacturing Co., 
Oshkosh, Wis., for use where it is advantageous to bring 
ile machine to the work instead of the more usual process. 














Fic. 1. PorTABLE GRINDER ON WHEELS 




















GRINDING INsIDE A LARGE CASTING 


Fic. 2. 





4 








hia. 1. Atr MACHINE ror ForMING RIGHT-ANGLED 


BENDs IN Heavy Work 


bend almost anything in the way of boiler plate used in 
the shop. 

The second machine has the cylinders placed lower 
The 
lower jaw is rounded to form an excellent surface to 
bend plates over, while the upper jaw acts as a clamp. 
This machine is made so that it may be moved with less 
trouble than the other, though, as a rule, it is kept in 
the same place in the boiler shop. 


down, and the upper jaw is pulled to the other. 
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Fig. 2. PortTaBLe Arr MACHINE PRINCIPALLY USED 


FOR RapiAL BENDS 


The construction of the apparatus is best shown in 
Fig. 1, where it is being used to grind the end of a rope 
drum. The motor is placed so as practically to balance 
the grinding head and allow it to be easily moved in 
any direction. The steel guard accommodates a 24-in. 
grinding wheel, which is belt-driven from a 5-hp. motor. 

The job shown in Fig. 2 is particularly interesting. It 
also shows the grinding head being swiveled to conform to 
the shape of the casting. ™ 
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Punch and Dies for Making a Cloth- 
Cutter Crank Guard 


EDITORIAL CORRESPONDENCI 





cular and straight knives, one of the latter being shown 


SYNOPSIS—In this article are shown some of in Fig. 1. This machine is driven by a motor of the multi- 
the punches and dies used when making parts for polar steel-clad type, and the power is applied directly in 
cloth cutters. The tools are of mode rn design and line with the drive. 

have given satisfaction as regards both the quality The base of the machine is made exceptionally thin. 
and the quantity of production. The punches and and the front end flexible to follow any unevenness of 
dies used for making armature disks are con- the cutting table. The base plate is fitted with four roll 
structed of steel seqments held in position by ers, which are mounted on roller bearings so that the ma 
screws. This practice has proved advantageous, chine mav be moved with the least amount of friction. 

as it allows the grinding to be performed more ac- The cloth is laid on the table in layers several inches 
curately after hardening, and the parts may eas- in thickness, and the pattern is marked out on the upper 
tly be replaced. laver. When operating, the machine is passed over the 





cloth, and the reciprocating knife cuts out the pattern i 
The electric cloth cutters made by the Wildman Manu duplicate. This mac hine is used extensively when cut- 
facturing Co., Norristown, Penn., are of two types, cir- ting out the sections for manufa turing underwear. 




















Fig. 1. A CompLeTeE MACHINE Fig. 3. BLANKING TOOLS FOR THE GUARD 





























Fic. 4. PIERCING THE Fic. 5. BENDING THE Fic. 6. PUNCHING THE 
GUARD GUARD TWIRLER 
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DeTaAILs oF PUNCHES AND Dies Usep rx Maxine A Croru-Currer Crank GuARD 
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MAKING THE CRANK GUARDS 

When making the crank guards, Fig. 2, the first op- 
eration is blanking. This is performed in the punch 
und die shown in Figs. 3 and 3-A. 

When making the first punching on the sheet, which is 
fed through the slot A, a pin operated by the handle B 
is used as the stop. In the subsequent punchings, the 
pin C, held by the leaf spring shown, comes in contact 
with the edge of the punched sheet, thus positioning the 
sheet for each successive punching with the minimum 
amount of waste material. The punch is guided through 
generous bushings in the die, insuring proper alignment 
for the punchings. Two of the blanks are shown in front 
of the die bed. 

The next operation is piercing. This is performed in 
the punch and the die shown in Figs. 4 and 4-A. The 

















Fic. 7. Puncu anp Die ror ARMATURE Disks 


blank is slid in the slot A and located by a stop pin at 
the rear. The punch is then caused to descend, being 
guided by the pins through the long bushing shown in 
the die, and the holes are pierced. A slot is made at 
the rear of the stripper, as may be seen by referring to 
Fig. 4-A, to allow the easy removing of the piece after 
piercing. One of the vieces after being pierced is shown 
in front against the die bed. 


BENDING THE GUARD 


The last operation is bending, which is performed with 
the tools shown in Figs. 5 and 5-A. This operation is 
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done on an arbor press, the die being placed on the table 
and the upper part held and operated by hand with the 
plunger. 

The pierced guard Is located on the die hed by two pins 
which fit into holes. The punch is then forced down, 
pushing down the guide plate against the springs and 
bending the ends to the shape shown at A. 

Figs. 6 and 6-A are 
used for punching the hexagonal hole in the twirler 


The punch and die illustrated in 


The washers are of the shape shown at A. They are located 
in the die by being fitted in the recess shown. The punch 
is then caused to descend, and the hexagonal hole is 
formed, as shown in the part B. The stripper is carried on 
the punch and is of the spring-actuated type. The same 
principle of having a generous length of bushings for 


guiding the pins C of the punch is again observed. 
PUNCHING THE ARMATURE DISKS 


The punch and die used for punching and blanking the 
armature disks is shown in Figs. 7 and 7-A. The iron 
plate, which has been previously cut to the correct width, 
is fed into the tool at the end A; as each punching is 
made, it is fed forward on the support B. This support 
is provided with stop-pins which fit into the edge of the 
portion punched. These stops are so arranged that th 
minimum amount of waste is allowed, as shown by the 
strip (. The pune h and die are made of separate steel see 
ments, those in the die being held by means of screws 
through holes, as ). Two of the punched armature disks 
are shown resting against the strip. 

The stripper is stationary and hela on the die by four 
and dies are held to th 


screws. The various punches 
machine head and table bolster in the usual manner. 
* 
Special Riveting Machines for 
Steel Wheels 


EprroRtAL CORRESPONDENCI 
There are quite a number of machine shops in Oakland 
Calif., across the bay from San Francisco, and among 


them is that of the Byron Jackson Co.. which makes a 


SO ialtv of centrifugal pumps and some classes of agri 
cultural machinery. These go together in the West much 
more naturally than we might think, owing to the large 


amount of irrigating done on farm lands, 
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Fics. 1 AND 2. MACHINE FoR RIVETING SPOKES IN Huss 
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In the agricultural end, the making of the steel wheels 
for some of the portable machinery is quite an interesting 
process, this being largely due to the special business 
mac hines which have heen devised by John Holst. the boss 
the institution. One of machines, 
Figs. 1 and 2, is for riveting the spokes in 


the hubs when forming skeleton steel wheels. These hubs 


blacksmith of these 


shown in 


consist of steel tubing cut to the proper lengths, having 
holes punched or drilled in them to receive the ends of the 
spokes, which have previously been upset. 

This machine was built up in the shop very largely of 
The hub is placed 
A, and a heated 


angle-iron and is simple in operation. 

over the riveting hammer, or squeezer, 
spoke clamped in the vise B by means of the lever C. 
Then the treadle )) is tripped, which engages the gearing 
throwing the lever / to the right and forcing 
A against the inner end of the hot spoke, 


shown, 
the hammer 





























Two VIEWS OF THE ROTATING 
HAMMER RIVETER 


Fias. 3 AND 4. 


thus upsetting it on the inside of the hub. This is con- 
tinued for each spoke, and can be done very quickly when 
the spokes are kept hot and the overator is familiar with 


the machine. 


A Simeuie Riveting HAMMER 


After the wheel centers are completed, they go to the 
riveting hammer, shown in Figs. 3 and 4, to have the 
This hammer was also devised by 
The rims have 


rims riveted in place, 
Mr. Holst, and has several novel features. 
previously been cut off and rolled to the proper circle, 
making a butt-joint, as shown in Fig. 4. The spoked 
center is put in position and the upper end of the spoke 
clamped at A. The hammer is driven by the belt B, 
motion being transmitted to the adjustable crank disk C 


through the clutch D). The dolly # is rotated by means 
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of the round belt shown, this being driven by an extension 
on the back of the clutch. 

Pulling down on the handle F the clutch, 
through the medium of the arm G, and at the same time 
allows the revolving dolly to be lowered into contact with 


raves 
engages 


the upper end of the spoke by means of the connection H. 
Heavy coil springs in all cases return the lever F’ to its 
normal position and throw out the clutch. ‘There is 
sufficient play between the back end of the lever at J 


—”* 








SysTEMATIC StocKroom ARRANGEMENT 
Far-WESTERN SHOP 


Fie. 5. 

IN A 

and the rod which connects the clutch lever G to permit 

the dolly to be lowered into position before the clutch is 
thrown in contact. 

The view in the storage warehouse, Fig. 
systematically the various fittings and other parts are 
kept. These are brought in on the small truck shown on 
the turntable, the industrial railway running into the 
main shop and greatly facilitating the handling of the 
finished parts. All these parts are carefully classified, and 
the storekeeper finds little difficulty in laying his hands 
on anything at a moment's notice. 


How to Make Reprints from 
Catalogs 
By N. G. NEAR 


5, shows how 


The other day a friend showed me a wrinkle that may 
prove of interest to engineers in general. 

He wanted several copies of a drawing that had ap- 
peared in an old catalog. The catalog was cut of print, 
he could secure no more copies, and the cut had been de- 
stroyed by fire. 

On the back of the drawing was some printed matter, 
which he erased, making that side blank. He then wiped 
some common typewriter oil on the sheet with a whit 
cloth, making it semi-transparent. He then made as 
many blueprints from the sheet as he wanted. 

The same scheme can easily be applied to copying 
tables, charts, printed matter, etc., from books, catalogs 
or anything that may be made translucent. 


The projectile of a 16-in. gun possesses a kinetic energy 
of 300 million foot-pounds, equal to that acquired by a granite 
block 33 ft. square and 17 ft. thick in falling 100 ft. The 
projectile of the Krupp 30.5-centimeter (12.2-in.) naval gun 


weighs 445 kilograms (980 1lb.), and has a muzzle velocity of 
$20 meters (2690 ft.) per sec. Its range is about 20 kilometers 


(12.4 miles), and it travels this distance in about 95 sec. 
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Mechanical Devices Used in Cash 
Register Work 


By 





SYNOPSIS—Th is arti le describes a Je w of the 
small special machines and fixtures used for en- 
The 


matic fature for holdina side frames wh ile 


graving printing wheels and the like. pneu- 

pro- 
filiza is unique in that the clamps automatically 
allow the cutter to pass completely around the 


edge of the work. 





In years past there has been published in the Amen 
ICAN MACHINIST so much of mechanical interest from the 
factory of the National Cash Register Co., Dayton, Ohio, 
that only minor features will be described in this articlh 

The machines used for engraving letters and figures on 
printing wheels and work of that kind closely resemble 
the engraving machines used for typewriter work in some 
lt 


The guard 72 


factories. 
driven by a small individual motor at A. 
not only keeps the oil and dirt from the pulley from 
getting on the operator, but it also keeps her hair from 


Fig. 1 shows a single-spindle machine. 


being caught in the pulley or spindle. The glass guard 
C protects her eyes from any chips thrown olf | 
engraving tool. ‘The master characters are placed at J), 
and the pointer F follows the outline as guided by th: 
operator. The engraving tool is carried in the spindle at 
F, and the work, at G. The wooden bar // 
a rest for the arms of the operator as she guides th 
pointer around the outlines of the master characters. A 
small recess in the middle of this bar is also used as a 


\ 


is used as 








Fig. 2. 


Fic. 1. A Sincue-Sprnp_e 
ENGRAVING MACHINE 


SIX-SPINDLI 
MACHINE For MULTIPLI 


ETHAN VIALL 


resting place for the pointer when the engraving tool 

















is to he raised from the work while removing or. set- 
ting it. 
The machine shown in Fig. 2 engraves six characters 
at once. The principle on which it works is the same 
/ 
anf 
. / 
' 
i 
i 
' 
: ' 
; ' 
| : 
! 
¥ ' 
Fig. 4. Type or EnGravine Toots Usep 
as In the single-spindle machine. The master char 
acters are carried on a tabli A, whi h is indexed for the 


ENGRAVING 
WorkK 


3. Work 
bi 


HToLpER 


ro REMOVED 





READY 
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various characters. ‘The operator grasps the handle B 


and guides the pointer ( around the outlines. The work 
is placed at D and the six engraving tools in the spindles 
above do the cutting simultaneously. The pieces to be 
held on an 
The 
centers may be drawn back, and the jig swung outward 
Fig. 3. 
work, as 
lifted 


engraved, which are in segment form, are 


arbor whi h Is held hetween centers in the Tha hine. 


in a bracket, as shown in This allows easy in- 


sertion or removal of the when the bracket 


is swung outward, the jig may be out of the re- 


taining forks. 


THe ENGRAVING CUTTERS 
The engraving tools are made from tool-steel rod cut 
off in a screw machine, both ends being pointed. The 
preces are hardened and the body cround. A three- 


cornered point is then eround on one end as shown at 
A in Fig. 4. A disk wheel is used to grind the cutting 
point, so that it is hollow-ground. 

After being ground, the three-cornered ends are oil- 
stoned on the machine shown in Fig. 5. The cutter to 
he stoned is placed in the holder at A with the point pro- 
jecting through a three-cornered hole in the end plate. 
The end of the plunger B keeps the work securely in 
place. The hole In the end plate Is large enough to allow 
the cutting edges of the tool to project far enough out 
to be ground and yet be held with no tendency to twist. 


MAC 
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the eutters are relieved on the 
This relieving is done in the 


noted that 

edge shown at A, Fig. 4. 
oil-stoning machine after the whole face has been stoned. 
A different holder is substituted, which has the tri- 
angular hole in the end plate set at the proper angle to 
give the relief wanted when the cutter edge contacts 
with the oil stone. As both right- and left-hand cutters 
are used, two of these relieving holders are employed. 
They are exactly like the holder shown in place, with 
the exception of the position of the hole in the end plate, 


It will be 


us dles« ribed. 


FACING AND ‘TESTING THE ENGRAVED CHARACTERS 


The face of the characters engraved, whether on wheels 
or on segments, must be a certain distance from the cen- 
ter. This is obtained by placing the pieces in indexing 
fixtures and milling the face of the characters. The fix- 
ture used when milling segments is shown in Fig. 6. The 
against an index 
The oper- 


segment is clamped, as shown at A, 
plate B. The handle C works the index latch. 
ator pushes the fixture under the small milling cutter D 
and the face of each character is surfaced off in turn. When 
running, the chuck and spindle are covered by the guards 
i} and F, which are swung together and latched. The 
ass guard G@ protects the operator’s eyes from flying 
chips. The height of the milling cutter from the table is 
regulated by means of the stop H, which is attached to 











Fia. 5. Tue O1n-Stontne MAcuHtnt 


This can be understood by reference to the wav the eut- 


ters are shown ground in the previous illustration. While 


the eutter is held perfectly solid in relation to the end 
plate, the plate itself is three-sided, as shown at C. The 
lower side rests on a hardened and ground plate 2), so 


one of its 
The oil- 


mMmove- 


the cutter lies with 


India oilstone E. 


that when properly set, 
triangular faces flat on the 
stone not only revolves, but also has an eccentric 
ment about like that given by hand when whetting a tool. 
A hinged support is placed at #, which may be swung 
up to hold the work clear of the stone when inserting or 
Angular adjustment is obtained by 
The 


two pieces shown at / are merely guards to prevent an 


removing a piece. 


means of the stop-screw G@ and the wing-nut //, 


operator getting his fingers caught. 

















FacinGe Orr ENGRAVED CHARACTERS 


ia. 6. 


the collar J on the spindle sleeve, two adjusting nuts 
being placed at J. 

The plus or minus amount allowed on the distance 
from the center on which it turns to the face of a char- 
acter is about 0.0025 in. This amount is gaged in fix- 
tures similar to the one shown in Fig. 7. The piece to 
be tested is placed over the pin A as the contact-piece B 
As the lever ( 
is released, the allowance on the distance from the center 


is pressed back by means of the lever C, 


of the pin to the face of the character being tested is 
measured by the pointer ) on the graduations at FZ. The 
bushings at F are used to place over the pin A for 
various pieces with different sizes of holes in them. By 
keeping the bushings in this way screwed to their own 
places on the fixture, they are always at hand for use 
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when needed. If any are missing when returned to stor- 
age, it is apparent at a glance. 

Another testing fixture is shown in Fig. 8. This is a 
more elaborate one than that just shown. The wheel to 
be tested is placed at A, and each character is located 
by means of the dog B backed by the spring plunger C. 
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10, 
hold 


to place the wheels on the turn-tables shown in Fig. 


each table holding 28, and while they are revolving, 


ing a brush full of paint so they will pass under it. A piece 
l 


of board is then pressed down on the revolving 


and the action serves to take off the surplus and to fill 


DIeces, 


all cavities completely and smoothly. The knobs oper- 























Fie. 7% ONE OF THE TESTING GAGES 
The contact piece DP is pressed in by hand and the limit is 
indicated by the pointer at £. ‘The dog F is used for 
wheels notched in the opposite direction from the one 
shown. Other center-bushings are shown screwed to the 
back of the fixture, as in the previous case. 
CoUuNTER-WHEEL WoRK 

Center holes in counter-wheels are drilied, reamed and 

in Fig. 


counter-bored in the automatic machine shown 


9. The pieces are placed in the forward chuck, as shown 
at A. As the table revolves, the piece is carried to the 
right. The clamps close around it and the cover comes 
down. As it is indexed under the first spindle at B, the 


hole is drilled. It then travels in turn under the spindles 
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Fie. 9. Avromatic CounTER-WHEEL MACHINE 


C and D. 


rises and the clamps release. 


After it leaves the last position, the cover 
The spring-fingers at # 
come down and straddle the piece. They then rise with it 
and turn to the left. On the post / is a knock-off which 
strips the counter-wheel from between the fingers and 
The fingers then return 
in time to remove the next piece, and so on. 

The flat side of the counter-wheels have figures sunken 
in them. These figures are filled with a black paint to 
make them easy to read. The way the paint is put ir 


illows it to drop into a chute. 


Is 





Fig. 8. ANoruner Testing GAGE 
ating the clutches for each turntable are shown on the 
front of the bench. 
A CoUuNTER-PLATE STAMPING MACHINE 
A machine for stamping the numbers or letters on 


counter- 


After he- 


special counter-plates is shown in Fig. 11. A 
plate like A is placed on the locating form B, 


Mig properly set, the puneh to he used first is brought 
over it by turning the carrier ©. a spring plunger hold- 
ing the carrier wherever set. The punch is then driven 


down by hitting the knob D with the rubber hammer F. 
The 
the next character by pressing down on the lever F. 


distance for 
The 


next punch is then brought into position and driven down 


now moved along thre eorrect 


work is 








Fic. 10. Countrer-WHeEEL FILLING MACHINES 


as before. Two other locating forms are shown at G 
and // for differently shaped plates. 

The method of moving the work carrier along as the 
lever at the right is pressed down is shown in Fig. 12. 
{ has ratchet teeth eut 


pawl at the upper 


The underside of the arm. in it. 
A post B carries a small spring ban ke dl 
| teeth. The 


ona sl 


end which meshes with the ratehe post is 


cam-collar C 


mounted iding sleeve, 


ift with the depressing 


carried on a 
Another cam D is on the same shi 
iever at the right, so that pressing down the lever cause 
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the cam C and the post B to move to the right. As the 
lever 1s released, the post and paw! are pressed back to 


the left by a spring. This combined motion causes the 











13. Stpe FRAME PROFILING FIXTURE 


carrier to move along a certain distance at each depres- 


sion of the lever. 


PROFILING Sipe Frames 


The fixture used to hold side frames while profiling the 
edges is unusual in that the clamps are made to auto- 


maticelly release and allow the cutter to pass without in- 
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like C is pushed over. This action shuts off the air to 
that particular clamp and allows a spring to pull it out- 
ward. This is shown where the cutter is passing the 








sf 





Fic. 14. Fixture Reapy ror INSERTION OF FRAME 

As the cutter passes, the trigger flies 
the individual 
This 


clamp on the right. 
and the air 
cylinder and the clamp resumes its former position. 


back is again admitted to 
action is repeated entirely around the piece. 

The profiling fixture with the work and 
clamps thrown back is shown in Fig. 14, which gives a 
little better idea of the operation. The air-cock shown 


removed 




















PLATE STAMPING 


MACHINI 


SPECIAL 


Fie. 11. 


terruption. in the cutting process. This fixture is shown 


in Fig. 13. A side frame is shown in place at A. securely 


held down to the top of the fixture by hook clamps. 
These clamps are air-operated when being tightened. A 
side-frame is laid on the top of the fixture with the 


clamps thrown back. The air-cock B is then turned, and 
the clamps move inward until the ends are over the 
and 


The 


cut is now started, and as each clamp is reached, a trigger 


edges of the frame. They then draw downward 


clamp the frame se urely to the top of the fixture. 


DETAILS OF THE FEED 
MECHANISM 


Fia. 12. 


at the left of the air pipe was originally used to operate 
a series of supporting pins on the underside of the frame, 
but is no longer so used. 
Tungsten ore prices, as announced by buyers in Colorado, 
unit for low-grade ore up to $8 per 
concentrates. The rise in price according 


vary from $1 per very 


unit for 60 per cent 


to grade is variable From 1 to 9 per cent. it increases $3.25 
per unit; 10 to 19 per cent. only 45c. per unit; 20 to 29 per 
cent., the advance is 90c.; from 30 to 39 per cent. it is 45c. 
again; 40 to 49 per cent., it is 45c.; while from 49 to 60 per 
cent., it is $1 per unit 
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Letters from Practical Men . 
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Making Spindle Bearings Tight 


While repairing some machine tools a few years ago, 
I found some engine lathes with loose spindle bearings. 
These were of the ordinary split-bushing type with a 
flange at each end. 

New bearings were made, a flange, or band A, 
turned at their middle. This was a light drive fit side- 
wise in a groove which had previously been milled in the 
headstock. Another split bushing which was used suc- 


being 
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LATHE BEARINGS AND Rippep HeraApsTocK 


cessfully on larger bearings had three or more bands and 
no end flanges. This is superior to fastening with screws. 

Another point was also noted here which may seem triv- 
ial, but which is important; that is, the method of ribbing 
the lathe bed under the headstock and the headstock it- 
self. The illustration shows the method of ribbing both 
bed and headstock that was found to be most rigid and 
to absorb best cutting vibration. In a test for cutting 
vibration (chattering) this plan of ribbing allowed one 


cone higher speed without vibration than beds that wer 
not ribbed as at B or in a different place. 

This rib B is the one which is the most important, and 
lugs should be located on it. The rib ¢ 


the bolting 


should also ly noted. 
G. STROM, 
Titusville, Penn. 


eo. 
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Punches and Dies for Disk 
Harrow's 
The two punches and dies illustrated have proved very 
satisfactory working tools. That shown in Fig. 1 is for 
punching four rivet holes in the center of a disk or cut 
ter blade on any radius, provided a center hole is used, 
the die being interchangeable for different sizes of holes. 
In operation, the center hole of the disk is slipped over 
the pin A and one hole pum hed. The part is then turned 
until the first hole drops over the pin 2, and so on around 
until all four holes are pur hed. The two slots are 45 dev. 
apart and have a 10-deg. angle to hold the pin-block in 
place. When the hollow setscrew is tightened, it forces 
the pin-block tightly 
We also have jigs for 3 and 6 holes, which we use on 


against the sides, 
a rush order or one too small to warrant a special di 
The jig li-gage iron, which 
is laid off and drilled in the toolroom. 

In Fig. 2 is shown a square die for punching the center 


is set up with a template ol 


hole in the disks used on a disk harrow. The dies former 
ly used were made of 3-in. round stock, 144 in. thick, 
with the square hole filed out. These were used to pul ly 
12-gage high-carbon unannealed steel, and one die would 
The new 


and in punching 200,000 pieces has been ground down 


punch 50,000 pieces. die is made in sections, 


only 14 inch. 
In Fig. 2, 


is one of four bolts which « 


A is a tempered-steel block 114x5 in.: B 
lamp the die to the bedplate: C 
has 


is a swinging arm which closes after the die block 























Dre ror Puncuine Rive 
HoLes 


Fig. 1. 





AbJuSTABLE DIE ror PUNCHINe Bia. 3. 
Square Hoes 
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been slipped into the slot, and D is a setscrew which holds 
the block in place. A 10-deg. angle on the block holds 
it down on the stripping of the punch. 


A. W. GAYLORD. 
Galesburg, III. 


ny 0 o 
Double-End Split Holder for 

Taps 
Tapping operations sometimes require two taps of 
either the same or nearly the same diameters, as a taper 
anda plug tap. In such cases one tap wrench is generally 
used, and the act of changing the taps in the wrench 

consumes considerable time. 

In the illustration is shown a device designed to hold 
two taps at once. It consists of a holder made from a 


DETAIL-A 





ST a tio 





DousLE-ENpD Sprit Houper ror Taps 


piece of round stock not over %4 in. long, having a square 
milled at A which fits into the jaws of the wrench. The 
stock is halved and two V’s are milled lengthwise, as 
shown. These two pieces are placed in the wrench and 
a tap is inserted in each end, the jaws tightening them 
in the V’s. 

James E. Cooney. 


Hartford, Conn. 


Handy Fixture for Screw 
Slotting 


The accompanying illustration shows a convenient and 
fast-working fixture which I designed to slot a large num- 
ber of small screws YQ in. in diameter. 

The device consists of a shank A, which terminates in 
a fork slotted at B. This shank is held in the tool post 
of a lathe, and the slide D is placed in the slot. This 


=, L ny a 
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Hanpy Fixture ror Screw Siorrina 


slide contains a hole for the screw stock, through which 
is sawed a slit F. When properly located, this brings 
the screw stock in line with the lathe centers and in the 
correct position for milling. The eccentric handle C 


is used to clamp the holder in place. 
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This fixture will come in handy in the small shop that 
has no screw-slotting machine and yet must do consid 
erable of this kind of work. 
H. Grant Davis. 
Philadelphia, Penn. 


oe 


Shearing Rods in a Shaper 


In repair shops where one does not always have tools 
for every job, it is often necessary to construct some- 
thing for the work in hand. The illustration shows a 


small shear designed to cut ¥g to %-in. rods, This 











SHEARING Rops IN A SHAPER 


shear is operated by means of a shaper ram and cuts two 
pins at each stroke. The die and shear are so arranged 
that one pin is completely sheared before the second is 
The operator feeds two bars at a time against 
One hun- 


engaged. 
a stop adjusted to give the required length. 
dred and twenty pins a minute can easily be cut. 

In the illustration the angle-plate carrying the die 
bushings is bolted to the shaper table at A. The shear 
B rocks on the bolt C. 
in the tool post to allow for the movement needed as 
the shaper ram moves back and forth. A hardened-steel 
shear jaw is set into the forged rocker at D and held 
in place by means of the setscrew EL. 

JaMEs H. Fairborn. 


The upper end is set loose enough 


Spokane, Wash. 
* 
Safety Pay Envelope 

For promoting the Safety-First ideal, the Pierce-Ar- 
row Motor Car Co. has had printed on its pay envelope 
axioms and rules governing safety. The five thousand 
and more of these given out each week make an appeal to 
all, while changing the form monthly lends interest. 
The face of the envelope is as follows: 

COGPERATE 

1. Wear goggles when grinding or blowing with com- 
pressed air. 

2. Walk. Running through the factory or outside passage- 
ways has been the cause of several serious accidents the 
past year. 

3. Watch out for up-turned nails in loose boards. Turn 
them down 

4. Have your slight injuries dressed at first aid at once. 
Neglect often causes blood poison. 

5. Write down anything you have observed that may be 
safeguarded. Place in the regular suggestion boxes about the 
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plant. If your name and number, a will be 


sent to you as to the disposition made, 
Coéperate sounds better than Obey. 


you give report 


Without true co 
Operation, safety work would be a failure. Care should 
be exercised in selecting just the right words to use in 
making the form for the pay envelope. ‘To get codpera 
tion do not give offense. 

GerorGe B. Morrts. 


Buffalo, N. Y. 


Heyed Bushing for Sheaves 


In a small shop manufacturing derricks and hoisting 
engines, considerable difficulty was experienced owing to 
the phosphor-bronze bushings in the sheaves becoming 
loose. These were driven into the sheaves after the latter 
had been bored, and were then bored in turn for their re- 
spective pins and shafts. Owing to the exposed use to 
which they were put (at the tops of derricks and booms), 


} 


Poy are 


KEYED BUSHINGS FOR SHEAVES 


they frequently became loose in the sheaves, causing ex- 
cessive wear. This trouble was finally overcome by having 
the bushing and a key cast integral, as shown at A, the 
outside diameter of the bushing being about ;',; in. larger 
than the hole bored in sheave. 

A suitable keyway was then cut in the sheave, and a 
small, belt-driven home-made press was used to force the 
bushing into place in its rough condition. The cast-iron 
sheave neatly sheared off the superfluous bronze and mack 


a good contact, after which the bushing was bored and 


faced in the usual way. 


MACHINIST 1051 


As the sheaves were hi 


d between bra kets, there Was 
ho danger of endwise movement o the | 


bushings, and a 
Was the result This cost no more that 


satistactor' row 


the former method of manufacture, as the expense of « 


ting the keyways and pressing the bushings in sheave was 
offset bv the saving resulting from eliminating the turn 
ne of the bushings. 


Buffalo, N. Y. 


=. 
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Making Sledge Hammers Safe 


The illustration shows a device designed to prevent 
sledge hammers from flying off their handles. This con 
sIsts merely ol two wedges made of w rouvht Iroh ana 
Il. ip longel than length ol eve ll sledve, us showh, 

| 
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MAKING SLEDGE TITAMMERS SAFI 
These are Ly in. thick at one end and tapered to a knife 
edge at the other. After both are driven in as shov 
a hole is drilled through them and the undle, and a pu 


] 


is Inserted and riveted in place. 


Josep hk. Lane 


Renovo. Penn. 


Two Interesting Cylinder- 
Boring Jobs 
two interesting evlinder 


In the illustrations are show! 


boring jobs, indicating the variety of work done by th 
Ferro Machine & 
In Fig. 1 


T-head type made in this count: 


Foundry Co.. Cleveland. Ohio. 


is shown one of the largest evlinders of the 


belny bored on au Bea 


man and Smith machine The bore is 61% in. diametet 


and 121% in. long. With the xture and method indi- 
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( ated, 5 cylinde rs are rough-bored and 35 finish-bored 
ina 10 ee day. The weight of the cylinder is 195 pounds. 
In Fig. 2 is shown an air-cooled cylinder being bored. 


The casting Is located by pins which fit into holes in the 
flange and is held in place with the screw clamps shown. 
The bore is 2144 in. diameter and 41% long, and the 
part weighs 41% Ib. 

The production for the rough- and finish-boring opera- 
At the left of the fixture may be ob- 
finished bore. 
A. TOWLER. 


tion is 20 per hr. 


served the plug gage used for testing the 
Ne W York, N \ . 


Jig for Holding Fiber Rolls for 
Reaming 


The illustration shows a tool designed for the purpose of 
holding fiber rolls used on the combing wheels of Cross 
or Dexter continuous paper feeders for automatically de- 
livering to a printing-press cylinder a sheet of cut paper 
at each revolution of the press cylinder. 

The outside diameter of the 
was required to be exact as the 


roll was not of great im 


portance, but the hole 





REAMING 


Jig ror Honpine Frrer Ronis For 


roll had to be a running fit on its pins; otherwise, great 
trouble would be experienced in feeding the paper. 

It was, therefore, holes in 
the rolls to an exact 0.125 in., 
he devised to hold the rolls without 
of shape. Wood could not be used, 
so that the pressure required often broke the rolls. 

The jig shown was made from rectangular cold-rolled 
stock, so that the tool would lay flat and present the 


necessary to ream out the 
method had to 
them out 


and some 
crushing 
as it was found to glaze 


hole to the reamer as nearly in alignment as possible. The 


reamer was held in a_ vertical, sensitive drilling ma- 
The operation of the tool is self-evident. 


Wa. C. B. Rreuarps. 


chine. 


New York, N. Y. 


Molder’s Nail Sorter 


Molders, parti ularly on the larger types of floor work 
and the more intricate bench work, have to use large num- 
nails to fasten the lighter sections of the mold 
to the body of the sand, to prevent its being washed away 
illustration shows a 


bers of 


by the stream of molten iron. The 
simple tool which can be cheaply made and then kept with 
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the box. This will not only serve to pick out some of 
the nails from among the others in the box, but will at 
the same time sort them and present them to the 
molder with all their heads in one direction, permitting 
the headless—and consequently useless—nails to drop 
through. 

The tool consists essentially of a wooden paddle with a 


wedge-shaped end. Into this end are driven a number of 


GGG 
Wr 


MOG 


: — = == BO Wass 
< a SSS 


Mo .per’s NAIL SORTER 

evenly spaced nails with their heads cut off, arranged 
like the teeth in a large comb. ‘These teeth are spaced 
<0 as to hold only nails with complete heads, thus auto- 
matically sorting the nails for the molder and saving him 
The use of this paddle instead of the man’s 
sharp 


much time. 
lingers prevents any accident occuring from the 
natl points. 


Cuas. C. LYNDE. 


Pittsburgh, Penn. 
¥ 


Wrench for Hollow Setscrews 


Having experienced considerable trouble in getting 
in tight places with a standard hollow setscrew wrench, 
I made a wrench, as shown herewith, which worked very 


much better than any I have used. The end of the socket 


> 


Ye " 


wnt ma 





WrENCH FoR HoLLOW SETSCREW 


is threaded and a hollow setscrew run up to the bottom 
The piece of hexagon stock is then put 
filled with 


of the recess. 
up into the setscrew and the space below 
solder. 

One of the good points in this extension is that it 
can be used over and over again by simply melting out 
the solder, placing a new piece of the hexagon stock in 
the holder and re-soldering. 

ArTHUR A. MERRY. 


Erie, Penn. 
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German Imports of Metal- 
Working Machines 
It has been pointed out to me that there is a differenc: 
between the figures for German’ imports of metal-work- 
ing machines from the United States, as given in m\ 
article on page 690, and the statistics for essentially the 
same period coming from official United States Govern- 
ment sources. The figures given by Germany for thi 
imports coming from the United States in 1913 (Jan. 
Dec. 31) are $1,456,000, while the exports as given 
by the United States Government statistics amount to 
$3,175,188 for the fiscal year 1913 (July 1, 1912, to 
June 30, 1913) and to $2,167,240 for 1914 (July 1, 1913, 
to June 30, 1914). 
To bring about a better understanding of the situation, 
1 give herewith the figures contained in the German 
import statistics for several years, as well as those reported 
by the Department of Commerce of the United States. 
The attention of the reader should be drawn to the 
fact that the German figures are for business years cor- 
responding with the calendar years, while those for the 
United States are for American fiscal vears, which run 
from July 1 to June 30, being designated according to 
the calendar vear of the latter half of this period. These 
figures are: 


German Imports United States 


Year from the United States Exports to Germany 
0, eee ere cee «eee ee $3,167,260 
wale eigen teweh aes $1,456,000 3,175,18 

ee Snail 1,781,500 at 3,36 61 

SE rrerrerer TT ee Ts 1,293,000 2,523, : ss ) 

, ear ud Pople 1,098,500 ts 04,¢ 

Se choweanee 915,250 : 


I understand, on good authority, that one of the leading 
American machinery exporters has been exporting to 
Germany metal-working machines to the value of $1,000,- 
000 each vear for several years, and at least one other 
Therefore, the 
American figures seem to represent the actual facts bette: 
than the German. An explanation for this somewhat 
curious difference may be found in the fact that the 
German import values are obtained by a system of esti- 


firm is doing nearly as much business. 


mating. 
but may be wrong with. regard to value, for the values 
are obtained by multiplying the weight by a predetermined 
This course has undoubtedly 


These are correct as far as weights are concerned, 


value per unit of weight. 
led to an underestimate in the case of American machine 
tools imported into Germany. 
Lupwiac W. ScHMUIp?. 
New York, N.  # 
Filing Correspondence 
E. F. Henry in his article, *"’ 
ence,” page 913, opens up a line of thought along which 
We have found 


an excellent way to get on the track of correspondence 


The Filing of Correspond- 
one could wander for endless columns. 


when either firm name or subject matter is bevond ree- 
ollection. A third copy is made of every letter sent out. 


These copies are filed chronologically. If the purchasing 


agent writes for quotations to five or sIx concerns, one 


SUH LUNTUNUEUUANNTONALASASED DAN UNAU ETAT CAAA NAAN UU ee 
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Discussion of Previous Question 


HONEEUEUTUENEETET LETTE ETETAETE ! MT ' rennin HUuyennuatuit 


chronological Copy is kept and the names and addresses 
of all of them noted on that. If he desires to write to 
those same people again, six months or a year afterward, 
the chances are that he will remember one of them and 
the carbon of the letter in that particular folder will show 
the date on which they were originally written. By 
consulting the third copy under its date, the desired 
names will be ascertained. 

The man whose filing system was a waste-paper basket 
is In about the same class as a certain dealer who returns 
our own letters with his answer written thereon. If, 
some day, we fill up the whole page, 1 suppose he will 
write on the back of the sheet. 

The young lady who “chews her gum” has our sympa 
thy, however. While she might he expected to ignore i 
hotel letterhead, it is possible that Mr. 
signed his letter “Peters,” and how would any filing clerk 
necessarily know he had anything to do with the X, Y & 
Z Machine Co.? Furthermore, if Mr. Henry addresses his 
letters to individuals, he invites disaster, as it leads to 


Henry’s friend 


more trouble than simply in filing. I once heard a sales 
manager say to one of his salesmen: “Don't address 
your letters to me. They come to me by virtue of my 
position—not my name.” 

Ht. D. Murpuy., 


Jersey City, N. J. 


Measuring with the Micrometer 

On page 702, Mr. Forbes describes a stunt whereby is 
measured a piece which could not be handled with an or- 
Measuring 


common when measuring screw gages, taps and the like, 


dinary micrometer alone. with wires is most 
the round pieces of wire touching the sides of the thread 
instead of the top or bottom. 

While making the forming tool shown in Fig. 1, it was 
found necessary to obtain the diameter of the bottom step 


if. Ty 
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Screwhead 
MEASURING WITH MICROMETER 


ol the tool. This could not be react 7 With a micrometel! 


Two pieces of drill rod inserted in a piece of wood to fa 


| 
cilitate handling were therefore employed, and the «i 
ameter easily obtained. 

In Fig. 2 is shown a part of a special circular wir 


weaving machine, in which it was necessary to determine 
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the depth of the slot. It is readily seen that by sub- 
tracting the size of the piece A, which is of parallel flat 
stock, from the distance overall, we obtain the distance B ; 
subtracting this in turn from the thickness of the wall, 
leaves the depth of the slot. The thickness of the wall 
was most readily obtained by measuring with a wire. 

In Fig. 3 is shown how the same principle is applied 
in a different way. It was desired to know the thickness 
at C. A piece of rod with one square and one round end 
was inserted, and the length of the rod B subtracted from 
The remainder was the thickness at C. 

Gustave A. REMACLE. 


the overall size A. 


Newark, N. J. 

& 
Responsibility--Loyalty to 
Whom? 

In the interesting article by Entropy, on page 
there are a few points which provide food for thought. 

I hold that no man should undertake the responsibilities 
of a foreman, if he cannot first of all manage himself. 
If a foreman does not respect his superior’s ideas, is it 
not his first duty to go to his superior and thrash out 
any disputed points? There is nothing like a yuiet dis- 
cussion, at a suitable time, to clear the air. A foreman 
makes a serious mistake if he allows the men under him 
to find him guilty of disrespect to his superiors. He 
should remember that he is merely a sort of buffer, a 
third person that comes between master and man. By 
exercising common-sense and tact, he can ward off or over- 
come most of the little difficulties of everyday life in the 
workshop. 

Again, you say, the superintendent cannot do otherwise 
than back up his foreman. In one sense you are correct, 
but there is another aspect ; that is, many a first-class man 
has been lost to a firm through the foreman carrying too 
high a hand. Ina well-equipped shop, the superior should 
make it his business to find out why a first-class man 
leaves. Therefore, let the foreman respect all men, both 
above and below him, and save himself and others useless 


571, 


worry and trouble. 

There is still another point, but this one is somewhat 
in the strain of “A Little Question of Ethics,” page 514. 

Let us consider for a moment the question of a work- 
invention to further the 
business he is employed in. He not 
to his boss and tell him he is a back number or a Rip 
Van Winkle—that would simply set a busy man’s back 
up. On the other hand, if he has a good boss, why should 
he go to another capitalist (a stranger in most cases) 
to further his purpose? If possible, let him protect his 
idea or invention, thus safeguarding any chance of being 
deprived of the good that may follow. Next he should 
carefully plan his idea, including all details and, if pos- 
Then, at a suitable time he should 


man who conceives an idea or 


does need to go 


sible, costs and profit. 
go to his boss and explain the matter brietly and carefully, 
answering any questions put to him. The boss will, if a 
keen business man, come to a quick decision one way or 
the other. If an agreement is decided on, the man should 
not rush into it; that should be as carefully thought out as 
the idea itself. 

Now we can look on the other side. If an inventor 
is of a mind to strike out for himself, it is entirely a 
question of his pocketbook, and can be decided only by 


himself. An employer, however, must be a poor ex- 
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ample of enterprise if he does not encourage his men to 
use their brains and does not make it worth while to 
any man who increases his business. 
SIDNEY GEoRGE HurForp. 

Edinburgh, Scotland. 
Collars for Bar-StockK Supports 

On page 742 is a suggestion from J. E. Cooley with 
reference to the use of collars for bar-stock supports. 
These are all right for round stock, but are expensive 
because they have to be replaced frequently. On square, 
flat or hexagon cold-rolled steel such collars would be 


useless ; they would have to be bored a trifle larger than 





CoLLars FOR BAR-STOCK SUPPORT 


the stock measured across its corners, and if the machine 
ran on high-speed, would damage the stock at the corners. 
The accompanying illustration shows a type of collar 
with adjustable jaws which can be used with good success 
on every variety of stock. 
Frank J. ANDERLA. 
Erie, Penn. 


. 


Evolution of Design 

The comments of A. Hamilton Church, page 1008, 
on the articles by Professor Kimball are interesting and 
instructive. His reference to the Erie locomotive, how- 
ever, seems to indicate that he considers the American 
locomotive still in its first stage. 

It is perhaps difficult to say just what stage it is now 
in, but when we recall the strictly utilitarian machine of 
Ross Winans and the artistic lines introduced by William 
Mason, we see at least two stages in its development about 
50 years ago. Lithographs still in existence show locomo- 
tives with landscapes on the tenders which would have 
found places in art galleries if painted on canvas. Most 
of the ornamentation, however, was crude and garish, 
as was found on agricultural machinery a few years ago. 

When railroads pay more attention to standardizing the 
design of locomotives, we will see a tendency toward the 
which is both pleasing and useful. 

Frank C. Hupson. 


” 


“stream line, 


Chicago, Ill. 
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The Relation Between Production 


and 


By H. L. 





SYNOPSIS—It has been common practice to 
make the product of a factory running at a por- 
tion of its capacity bear the whole erpense of the 
factory. This has been long recognized by many 
to be illogical, but so far there has not been pre- 
sented a rational theory as to what proportion of 
the expense such a product should bear. Mr. Gantt 
offers the theory that the amount of expense to be 
borne by the product should bear the same ratio to 
the total normal operating expense as the product 
in question hears to the normal product, and that 
the expense of maintaining the idle portion of the 
plant ready to run ts a business expense not charge- 
able to the product made. This latter expense is 
really a deduction from profits, and shows that we 
may have a serious loss on account of having too 
much plant, as well as on account of not ope rating 
our plant economically. 





Manufacturers in general recognize the vital import- 
ance of a knowledge of the cost of their product, yet but 
few of them have a cost system on which they are willing 
to rely under all conditions. 

While it is possible to get quite accurately the amount of 
material and labor used directly in the production of an 
article, and several systems have been devised which ac- 
complish this result, there does not yet seem to have 
been devised any system of distributing that portion of 
the expense known variously as indirect expense, burden 
or overhead, in such a manner as to make us have any 
real confidence that it has been done properly. 

There are in common use several methods of distribut- 
ing this expense. One is to distribute the total indirect 
expense, including interest, taxes, insurance, etc., accord- 
ing to the direct labor. Another is to distribute a por- 
tion of this expense according to direct labor and a por- 
tion according to machine hours. Other methods dis- 
tribute a certain amount of this expense on the material 
used, ete. Most of these methods contemplate the dis- 
tribution of all of the indirect expense of the manufac- 
turing plant, however much it may be, on the output 
produced, no matter how small it is. 

If the factory is running at its full or normal capacity, 
this item of indirect expense per unit of product is 
usually small. If the factory is running at only a frac- 
tion of its capacity, say one-half, and turning out only 
one-half of its normal product, there is but little change 
in the total amount of this indirect expense, all of which 
must now be distributed over half as much product as 
previously, each unit of product thereby being obliged to 
bear approximately twice as much expense as previously. 

When times are good and there is plenty of business, 
this method of accounting indicates that our costs are 
low; but when times become bad and business is slack, it 


*To be presented at the spring meeting, June, 1915, of the 
American Society of Mechanical Engineers 


+Consulting engineer, New York, N. Y 


Costs 


GAantTr+ 


indicates high costs due to the increased proportion ol 
burden each unit has to bear. During good times, when 
there is a demand for all the product we can make, it is 
usually sold at a high price and the element of cost is 
not such an important factor. When business is dull, 
however, we cannot get such a high price for our product, 
and the question of how low a price we can afford to sell 
the product at is of vital importance. Our cost systems, 
as generally operated at present, show under such condi- 
tions that our costs are high and, if business is very bad, 
they usually show us a cost far greater than the amount 
we can get for the goods. In other words, our present 
systems of cost accounting go to pieces when they are 
most needed. This being the case, many of us have felt 
for a long time that there was something radically wrong 
with the present theories on the subject. 


AN ILLUMINATING ILLUSTRATION 


As an illustration, I may cite a case which recently 
came to my attention. A man found that his cost on a 
certain article was 30c. When he learned that he could 
buy it for 26c., he gave orders to stop manufacturing 
and to buy it, saying he did not understand how his com- 
petitor could sell at that price. He seemed to realize 
that there was a flaw somewhere, but he could not locate 
it. I then asked him what his expense consisted of. 
His reply was, labor 10c., material 8c., and overhead 12c. 
My next question was: “Are you running your factory 
at full capacity?” and the reply was that he was run 
ning it at less than half its capacity, possibly at one 
third. The next question was: “What would be the 
overhead on this article if your factory were running 
full?” The reply was that it would be about 5c.; hence 
the cost would be only 23c. The possibility that his com- 
petitor was running his factory full suggested itself at 
once as an explanation. 

The next question that suggested itself was how the 
12c. overhead that was charged to this article would be 
paid if the article was bought. The obvious answer was 
that it would have to be distributed over the product still 
bemg made and would thereby increase its cost. In such 
a case it would probably be found that some other article 
was costing more than it could be bought for; and, if 
the same policy were pursued, the second article should be 
bought, which would cause the remaining product to bear 
a still higher expense rate. 

If this policy were carried to its logical conclusion, 
the manufacturer would be buying everything before long, 
and be obliged to give up manufacturing entirely. 

The illustration that I have cited is not an isolated case, 
but is representative of the problems before a large class 
of manufacturers, who believe that all of the expense. 
however large, must be carried by the output produced 
however small. 

This theory of expense distribution 1s quits widespread 
and clearly indicates a policy that in dull trmes would, if 
followed logically, put many manufacturers out of busi 
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ness. In 1897 the plant of which I was superintendent 
was put out of business by just this kind of logic. It 
never started up again. 

people as a 


conflict 


American 
which 


Fortunately fo the 
discard 


country, 
theories with 
common their cost 
absurd conclusion, most of them will repudiate the figures. 
A cost system, however, that fails us when we need it 
. and it is imperative for us to 


whole will finally 


when figures indicate an 


sense, 


most, is of but little vale 
GieViIse a theory of costs that will not fail us. 

Most of the cost the theories on 
which they are based have 
for the benefit of financiers, whose aim has been to criticize 


systems in use and 


heen devised by accountants 
the factory and to make it responsible for all the shortcom 


ings of the business. In this they have succeeded admir- 


ably, largely because the methods used are not so devised 
as to enable the superintendent to present his side of the 
Case, 

Our theory of cost keeping is that one of its prime func- 
tions is to enable the superintendent to know whether or 
not he is doing the work he Is responsible for as econolmil- 
cally as possible, which function is ignored in the ma- 
jority of the cost systems now in general use. Many ac- 
countants who make an attempt to show it are so long 
in getting their figures in shape that they are practical- 
ly worthless for the purpose intended, the possibility of 
using them having passed, 

In order to get a correct view of the subject we must 
look at the matter from a different and broader stand- 
point. The following illustration seems to put the sub- 
ject in its true light: 

Let us suppose that . manufacturer owns three iden- 
tical plants of an economical operating size, manutfac- 
turing the same article—one in Albany, one in Buffalo 
and that they are all running at their 
The amount 


and one in Chicago 
normal capacity and managed equally well. 
of indirect expense per unit of product would be substan- 
tially the same in each of these factories, as would be the 
total cost. Now, suppose that business suddenly falls off 
to one-third of its previous amount and that the manu- 
facturer shuts down the plants in Albany and Buffalo 
and continues to run the one in Chicago exactly as it has 
heen run before. The product from the Chicago plant 
would have the same cost that it previously had, but 
the expense of carrying two idle factories might be so 
great as to take all the profits out of the business; in 
other words, the profit made from the Chicago plant might 
be offset entirely by the loss made by the Albany and 
Butfalo plants. 

If these plants, instead of being in different cities, were 
in the same city, a similar condition might also exist in 
which the expense of the two idle plants would be such a 
drain on the business that they would offset the profit 
made in the going plant. 

Instead of 
different parts of one city, they might be considered as 


considering these three factories to be in 
being within the same yard, which would not change the 
conditions. Finally, we might consider that the walls be- 
tween these factories were taken down and that the three 
factories were turned into one plant, the output of which 
had been reduced to one-third of its normal volume. 
Arguing as before, it would be proper to charge to this 
product only one-third of the indirect expense charged 
when the factory was running full. 
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A GENERAL PRINCIPLE 


If the above argument is correct, we may state the fol- 
lowing veneral principle: The indirect erpense charge- 
abl to the output ofa tactory hears the SC diieé ratio lo 


thie indirect erpense necessary lo run the factory al Mor- 


mal capacity, as the output in question hears to the 


normal output of the factory. 

This theory of expense distribution, which was forced 
upon us by the abrupt change in conditions brought on 
by the war, explains many things which were inexplicable 
under the older theory and gives the manufacturer uni- 
form costs as long as the methods of manufacture do not 
change, 

Under this method of distributing expense there will be 
a certain amount of undistributed remaining 
whenever the factory runs below its normal capacity. A 
careful consideration of this item will show that it is not 
chargeable to the product made, but is a business expense 
incurred on account of our maintaining a certain portion 
idle, and chargeable to profit and loss. 


expense 


of the factory 
Many manufacturers have made money in a small plant, 
then built a large one and lost money for years afterward, 
without quite understanding how it happened. This 
method of figuring gives a clear explanation of that fact 
and warns us to do everything possible to increase the ef- 
ficiency of the plant we have, rather than to increase its 
size, 

This theory seems to give a satisfactory answer to all 
the questions of cost that IT have been able to apply it to, 
and during the past few months I have laid it before 
a great many capable business men and accountants. 
Some admitted that this viewpoint would produce a very 
radical change in their business policy and are already 
preparing to carry out the new policy. 

It explains clearly why some of our large combinations 
of manufacturing plants have not been as successful as 
was anticipated, and why the small but newer plant is able 
to compete successfully and make money, while the com- 
hinations are only just holding their own. 

The idea so prevalent a few years ago, that in the in- 
dustrial world money is the most powerful factor and that 
if we only had enough money nothing else would matter 
very much, is beginning to lose its force, for it is becom- 
ing clear that the size of a business is not so important 
as the policy by which it is directed. If we base our policy 
on the idea that the cost of an article can legitimately 
include only the expense necessarily incurred either direct- 
ly or indirectly in producing it, we shall find that our 
costs are much lower than we thought and that we can 
do many things that under the old method of figuring 
appeared suicidal. 

The view of ‘ly held, namely, that the 
product of a factory, however small, must bear the total 


costs sO lare 


expense, however large, is responsible for much of the 
confusion about costs and hence leads to unsound business 
policies. 

If we accept the view that the article produced shall 
bear only that portion of the indirect expense needed to 
produc e it, our costs will not only become lower, but rela- 
tively far more constant, for the most variable factor in 
the cost of an article under the usual system of account- 
Ing has been the overhead, which has varied almost in- 
versely as the amount of the product. This item becomes 
(Continued on page 1061) 
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The War of Machine Shops Knowing, as we do, that there are a few who are alv 
oa ; 7 rea to take advantage ot the ecessities ot their co 
Those who can profit by the experience of others save IG RR IOS er eg . 
much time, trouble and expense for themselves. Bearing Sey as bolei, *.h. | Papo 
this in mind, we can draw a profitable lesson from the  ,),., 4 os “te 4 ; | | ner ls ny gerne 
experiences of the Allies on both fronts, particularl paw eters es eel fe ; hay iN el 
from the Russians. For, as has been pointed out in many en ea = Bien me a a : ay es ab m8 ‘or 
instances, modern warfare is fully as much a question . sed ital ri kre 9 S ; “a : iy ud ‘4 ae ’ ra 
of machine shops as of men at the front, and the bravest ‘or when the 1: , a ' natio " me * Poe's . ; 
or most seasoned army is helpless without arms and am- the a ee lif Pv pea kaa | : tae ae rte 
munition in such quantities as were never dreamed of “te ie vi gpg Ra we? : rym ae eo aya 
ees ‘ . 3 ‘ - e no question as to individua rrotit Under no other 
before. It is safe to attribute fairly equal valor to all ogy. cide ak deimeaiaiiiiie” Mies Ww oe a 
the armies now in the fic ld, for no nation has a monopo sree aa ss d a salad | ee 25 a, _ 
on bravery. Nor can generalship alone account for the ee es wasn 
disasters which have overtaken the Russian armies—their 
machine shops are inadequate to supply the necessary The Need of Variable-Svee.« 
Gmamanstion nm suf clent quantities, ; Transmissions 
The same thing evidently holds true in Great Britain, 
according to Liloyd-George, but to a much less degree, We probably do not fu realize Ul het of an ideal 
and the question is equally serious for any nation that variable-speed transmissiol Never having had sucl 
may possibly be drawn into war at any time. It is not GeVice, we have ce veloped flexibility, or speed variations, 
so mucha huge supply of shells in advance, as the capacity by other methods and do not seem to be aware of our 
for making them rapidly and accurately when the reat lack. While this need is ever present in the 
necessity arises. And this means first of all, a com- Machine building field, it is most apparent in the auto- 
mission for war materials, as has been previously noted. mobile. Here, nearly evel development has been to 
If anyone doubts the vital importance of the machine secure flexibility of the motor a substitute for the ideal 
shop in modern warfare, a little consideration of recent Varlable-speed transmission. 
events will make it perfec tly clear. Reports of the rapid The multi} lieity of eyli has row! from the 


firing of the French “seventy-fives” in a recent battle ‘one lunger’ through the two-, four- and six-cylinder 
give some idea of this. , tages up to the eight-cylinder of last year and now the 
Assuming the statement of a correspondent to be true, “tw lve,’ which is being put out by a number of makers. 
approximately 250,000 shells were fired in this engag And all this is only to a small degree a question OF power ; 


ment, some of the guns firing 20 a minute. These weigh flexibility, the ability to run slowly without the nuisance 

18 lb. each exclusive of the powder case. so that 2250 shifting gears being practica the only aim 

tons of metal were shot through the air. Taking a two-speed gear of 4 and 16 to 1 as usual, 
| we see clearly what happens. When we throttle 1 


But the most striking feature is the time taken to mak 
these shells, which represent at least 5 hours of labor motor to reduce speed, we reduce power at the same time, 


each. Two hundred and fifty thousand shells then will 0 that to vet | il power o1 cil veo] ist rul AL 
take 1,250,000 hours, or 416 years for one man working miles an hour or 10 miles an hour on low, assum 10 
a 10-hour day. A cood-sized shop, employing 250 men, . per hr. be the maxi \t no other speeds 1 
will require 20 months to make this number of shells, We yet full power, regardless of the road conditions 
to be blown away in a single day's action. e gear changes we the more full-powe1 
Assuming that there are 250,000 men engaged in pots appear, but numerous gea have not proved il 
such an action and that it lasts 5 hours, it will take as actory, al d so we have developed a high-powered moto1 
many men to make the shell as it does to ficht the that is flexible and that will have power enough at the 
battle, working the same number of hours. intermediate speeds But in so don we have the com- 
There is still another point that should be carefully cations of added cat : 


1 


considered, a question which is causing more or less 


friction in some of the warring countries today—the What is needed is a transmission which can be applied 
question of maximum production from the men and to any automobile, machine tool or other ma hine and 
llow us to apply full power at anv speed ratio we desire 


the shops engaged Ih this WOTK,. Charges are be ng made al 
n The few fixed ratios to wl we are limited by a few 


that men are demanding higher wages or lagging on ; | 
production. The counter charges are that, as the manu- change gears are not satisfactory, and to secure further 
facturers are reaping huge profits on this material, the changes this wa entails altogether too much com- 


large plication. 


men should receive an increased wage. If these 
profits are received, it is hypocritical to call men un- The friction-disk drive seems ideal in many ways and 
patriotic for demanding a wage increase in proportion has made manv friends, but it now used by only one 





to increased profit secured by their employers. maker of automobiles. Probably, unfounded popular 
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prejudice has much to do with the slow growth of this 
transmission on light cars. 

The hydraulie and the electric transmission allow in- 
finite speed variations and have many advocates, but 
have not yet heen developed to the point where they 
can be practically applied to many places. The hydraulic 
seems the most likely to reach a satisfactory development 
in the near future. 

Perhaps the most important 
realize the crying need for some such transmission as 
a means of escape from the complications that arise when 
we attempt to solve the problem from the other end. 
This is particularly true of the automobile, which has 
come to be such an important branch of the machine 


thing, however, is to 


industry. 


Tungsten and High-Speed 
Steel 


Some steel producers in this country profess to be dis- 
turbed over the outlook for a supply of tungsten for high 
speed steel manufacture. The fear of a shortage has al- 


ready been given as the reason for 


some advances in 


price, 

It may be that the supplies of tungsten in this country 
the ores and con- 
ferro-tungsten has 
Much 
of the concentrates so reduced have come from the United 
est known bodies of tungsten 


low, for the reduction of 
metallic tungsten or 


are running 
celtrates mnto 


heen largely done abroad—mainly in Germany. 


States, for we have the large 
ore of any country in the world. 

If it is true that the supplies of this 
for high-speed steel manufacture are running low, the 
Steel manufacturers 


needful metal 
action that should be taken is plain. 
should take steps to reduce American ores in this country. 
It is reported that one or two concerns are already making 
al heginning, 

The users of high-speed steel will have a just cause for 
complaint if their supplies are in any way curtailed or 
if the price is materially advanced. American resources 
in tungsten are ample for our present needs and if energy 
and initiative are applied to the problem of reducing the 
ores, there can be no shortage in the supply of the metal. 

Incidentally, the the tungsten-fila- 
ment lamp producers are as urgent as those of the high- 


requirements of 


speed steel makers, although it Is reported that molyb 
denum wire is being substituted for tungsten wire in 
lamp manutacture. 
Builders’ Names on Their 
Machines 


American manufacturers are not usually credited with 
being backward about securing advertising by putting 
their names conspicuously on the machines they build, 
and vet there are too many cases where there is.no trace 
of the builder to be found. 

This has been brought to our attention by one who is 
endeavoring to secure data on machine-shop equipment as 
he travels around the country. He cites an almost un- 
helievable number of cases where the machines bear no 
trace of the maker, although the dealer’s name is usually 
It) evidence. 

There seems to be little exeuse for not putting the 
name of the builder on a machine, unless it be in cases 
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where machines are made for certain dealers under dif- 
ferent But these cases are so exceptional as to 
be almost negligible. 

Casting the name and address on the bed of the ma- 
chine seems to be the most satisfactory way, providing 
it can be done where it can be seen without getting 
Name-plates alone are 


hames, 


down on one’s knees to read it. 
too easily removed and allow substitution of other plates, 
such as those of second-hand dealers which are misleading 
and unfair to the builder. 

There is no better advertisement than a 
that has proved its usefulness, and the builder is un- 
fair to himself if he does not put his name permanently 
on his product. It is an addition to his selling force 
that does not draw a salary, has no traveling expenses and 


machine 


is always on the job. 


* 


Guarding School Machinery 


One of the most surprising things in connection with 
school shops is the frequent neglect to guard machin- 
ery, this being doubly important in such cases. It should 
not be necessary for factory inspection to include schoo! 
shops, as it is difficult to imagine anyone neglecting this 
very important feature. The fact remains, however, that 
there are many machines being run without guards, even 
Pre- 


sumably, this is because the factory Inspectors have not 


in states where factory Inspection is quite strict. 


considered it necessary to inspect school shops. 
Realizing that one of the very important factors in 

any Safety-First work is the cooperation of the men us- 

ing the 

purpose by affording constant object lessons in the proper 


machines, school shops can perform a double 
euarding of machinery of all kinds, as well as in prevent- 
ing accidents which may maim and thereby reduce thi 
potential earning capacity of the child. 

This is a particularly important point for every Board 
of Education to consider, and each member of such a 
hoard should feel personally responsible for the safety 


of those using machines in school shops. 


Low-Cost Jigs and External 


tre) 


Broaching 


Jig 


making becomes a necessity when duplication o 
parts is desired, even though the quantity be small. Ii 
such eases the design becomes more a matter of cost than 
of the maximum the work. The de- 
signer who can combine the two features is particularly 
desirable for the small concern and is worth more mone\ 


ease of handling 


than he usually gets. 

This field of jig designing is much larger than the other 
hecause there are more small concerns than large and be- 
cause nearly every new product must be started on a smal! 
scale. For this reason some of the large concerns employ 
designers of both types, although they are sometimes com- 
bined in the same person. 

As all designers can profit by adopting the work of 
others to their needs, we believe they will do well to note 
some of the simple, vet efficient, jigs in use by the Denver 
Rock Drill Co., and shown in another column. The out- 
side broaching tools also open up possibilities which may 


have extensive ramifications. 
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Single-Frame Steam-Hydraulic 
Press 

The steam-hydraulic presses produced by the Mesta Ma- 

chine Co., Pittsburgh, 

and in two general types. 

described on page 1187, Vol. 34. 


Penn., are made in various sizes 
One, the four-column type, was 
The other, the single- 
frame type, is here described and illustrated. This par- 
ticular machine is rated at 250 tons, but this type is built 
up to 500 tons’ capacity. For forging the larger sizes of 
shells these presses are especially adapted and advantages 
are claimed in certain other classes of forging work. 
The machine is entirely self-contained, the steam and 
Made in 


through 


hvdraulic cylinders being directly connected. 
this way, the water does not have to be forced 
pipes when the press is in operation. This allows it to 
be run at a higher speed and obviates the necessity of high- 
Th 


pressure piping between the intensifier and the press. 











SINGLE-FRAME STEAM-I]ypRAULIC Press 


saving in floor space is also an advantage, as an inte 

sifier placed on the floor is frequently in the way of work. 
This type of press does not strike a blow, even at high 
speed, and hence is free from impact stresses; therefore, 
the repair cost is small and the service is practically con- 
tinuous. The reduction of the ingot is rapid and the re 

sult is claimed to be superior to hammered work. Sine 
the steam piston is single-acting, the rod remains cool 
and hence does not heat the water in the hydraulic cylin 
der. The interior of the hydraulic cylinder is the only 


part subjected to high pressure, and there are no pip 


with joints or fitthhgs. As the main steam piston alway: 


rests on the water, there can be no voids in the hvdrauli 


system, and jumping of the piston or water hammer is 
impossible. 
All motions are controlled by a single lever, and th 


valve gear is so designed that the press plunger follows 


the motion of th Oy rators hand on the lever. Upward 


movement raises the plunger: downward motion admit 


d applies power to the pore 


When the Oy rator stops the lever. the pres 


steam above the large piston ai 
lor forging 
plunger stops. 

This press occupies a floor space 3 ft. 3 in. by 7 ft. 6 


in.: the throat is 2 ft. 6 in. deep: the working stroke is 


ndicular distance 


150 tb. an 


316 in. and is adjustable through a perpe 


of 21 in.: the steam pressure needed is about 
the total weig 


ht is not far from 60,000 Ib. 


Testing Instruments for Rubber 


amd Other Pliable Materials 


it thi development ol thy nstrument show! wl 
as the “Durometer” and “Elastometer.’ depending upor 
the exact purpose, the end s t Was a simple means ol 

















TestinGe Device ror Rui ND Puiapie MATERIAI 
measuring’ thre hardness ane Clasticityv of rubbel at 
pliable materials. 

Both instruments are provid 1 thre rocket « 
and can be used either by free-hand or on an ope 
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Hardness by the “Durometer” is measured in terms of been made to a complete right angle, but obtuse angles 





resistance to depression of a plane surface by a standard can also be formed without difficulty. 
spring pressing on a blunt pin. The surface is not broken Angle iron is employed for the supporting rails, and 
in any event and it is therefore adaptable to finished these can be made of any desired length to cover the 
range of work that has to be done, so far as the distance 
The “Elastometer”’ measures elasticity in terms of re- between bends is concerned. The machine is designed 
sistance to permanent deformation or tearing. A moder- to be mounted on a workbench, to which it is secured by 
ately sharp pin, after locking it by a knob, is caused to means of lagscrews or machine bolts. The minimum dis- 
penetrate a fixed depth. The relation of the edge of the tance between bends is limited to 4in. In addition to the 
has been regular dies shown in the illustration, for bending round, 


pont al dl the depth it Is caused to penetrate 


carefully determined by experiments on extremely elastic square or flat bars, the machine can also be fitted with 
rubber. If the latter is quite perfect, no tearing or dies for bending flat stock edgewise, for bending angle 
permanent injurv results and the point will be ejected 





completely upon unloc king It. The extent of the rubber’s 


recovery after imposing this severe stress will then indi- 
cate such percentage of elasticity as will correspond with 
the older form of stretch test. This form of test has the 


advantage ot bem applicable lo the plane surfaces ot 


finished articles and practically leaves no visible mark. 
Both instruments are recent developments of the Shore 
\W. Twenty -second 


Instrument & Manufacturing Co., 555 
St.. New York, N. Y. 




















- a DouBLe-L Rn Bar BENDER 
Small Air Compressor UBLE-LEVI > 


1 . : iron, and also with dies that have the corners rounded off 
[The small steam-driven air compressor shown is a re- 


cent development of the Ingersoll-Rand Co., New York, 
M. Xs 


In general it follows the lines of the builders’ former 


so that the bends may be made with almost any desired 
radius instead of a sharp right-angled bend. 

The bedplates are of cast iron, the dies of tool steel and 
the other parts of machinery steel. The capacity of the 
machine is as follows: Cold bending—flat, 1x2 In. : 
x2 In.; 


types of similar compressors, but embodies several im- 


provements designed to increase the efficiency in the air oe 08 F s 
: round, 5g in.; square, 4% in.; hot bending—flat, 1 


» 





round, % in.; square, 34 in. The bender is a recent 
product of the Wallace Supplies Manufacturing Co., Chi- 


cago, Il. 


Adjustable Boring Cutter and 
Bar 

The adjustable type of boring cutter shown is made 

for use in automatic machines, turret lathes, boring mills 

and other machines. The cutters are intended to take the 





place of reamers and to insure an absolutely straight hole 











ot any size desired. 
SMALL STEAM-Driven Arr COMPRESSOR The design is such as to permit sharpening and set- 


: - ; ting the cutters to within 0.00025 in. The time necessary 
end and reduce the steam consumption. The air valves : 





used are of the *Tngersoll-Rogler” type, which operate in- 
dependently of any operating mechanism and are almost 
silent In action. Balanced piston steam valves are used, 
permitting higher speeds and pressures and the use of 
superheated steam. The automatic cutoff control is regu- 
lated by a centrifugal flywheel governor, which acts 
to shorten or lengthen the stroke of the piston valve. 
Automatic splash lubrication is provided. 











Double-Lever Bar Bender 








The machine shown is adjustable for making two bends ApsvsTaRLe Borne Ccrrer anp Bar 
(right-hand and left-hand) without resetting the bending 
device and without first removing the stock. for such preparation by anyone familiar with toolroom 


The tool is provided with hand screws for clamping the methods is claimed to be less than five minutes. In bor- 
stock after it has been placed in position, thus preventing ing one or a thousand odd-sized holes, say 3.756 in., it is 


any slippage and insuring accuracy of bends. The illus- only necessary to take a 334-in. cutter and set it out the 
tration shows a sample of work in which the bends have desired amount, the cutter permitting ready adjustment. 
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In the illustration is shown a bar for an automatic or 
turret lathe, with the cutter in position. The method of 
indicating the size is also shown. After the cutters are 
worn down so that the necessary adjustment cannot be 
provided, the adjusting screw may be removed and _re- 
placed by one of a smaller size, thus providing a cutter of 
smaller diameter. 

The conical end of the rod in the bar enters a recess 


in the back edge of the cutter which prevents its fallin 
out when the turret is revolved. 

The cutters and bars are made in a wide variety of sizes. 
They are a recent development of the Madison Manufa¢ 
turing Co., Muskegon, Mi 


Sanitary Water Cooler 

The water cooler shown is espe ially adapte d for shop 
use. The aim of the designer was to provide a sanitary 
cooler that at the same time would be economical in the 
use of ice. There is an air 
chamber in the ice container 
which is designed to retard 
the melting: the melted ic 





passes down through a pip 
to a false bottom in the cooler 
and is drawn off as required. 
This vives three cooling Sul 
faces by contact—the bottom 
of the ice chamber, the con- 
ductor pipe and the false bot- 
tom which is chilled yy the 
melted ice. The tank is fin- 
ished in enamel. The sanitary 
feature consists in keeping the 


water and ice x parate d. 





The cooler is a recent prod- 


I 


SANITARY WATER uct of L. G. Stebbins, New 
COOLER London, Conn. 
Pneumatic Banding Press 
The pneumatic banding pre ss showh Was spe ially at . 


signed for compressing copper bands on shrapnel S 


] } 
1 } 


The action is such that the dies strike a sharp blow and 




















PNEUMATIC BANDING PREsS 





ACH INIST 


Motch & Merrvwi 


between 


of our business. 


illustration of 


‘hicago factory, the cost 


and the total loss woul 


-output, the error is 


EAR IMPROPER OVERIIEA 


As a matter o! 
dustrial system today, 


what plant or part of 
output, al cl to dete rl 


hat plant or portion of 


accuracy dependnu 


manutacturer 
» ought to have 
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by a cost accountant of the usual type, but is primarily a 
problem for an engineer, whose knowledge of materials 
and is essential for its solution. 

Having made an attempt to solve a problem of this 
type, one of the most important functions we need a cost 
system to perform is to keep the superintendent continu- 
ally advised as to how nearly he is realizing the ideal 


pre WeSSEeS 


set and to point out where the shortcomings are. 

Many of us are accustomed to this viewpoint when 
we are treating individual operations singly, but few 
have as yet made an attempt to consider that this idea 
might be applied to a plant as a whole, except when 
the processes of manufacture are simple and the products 
few in number. When, the 
iumerous or complicated, the necessity for such a check 
becomes more urgent, and the cost keeper that performs 
this function becomes an integral part of the manufac- 


however, processes hecome 


turing system and acts for the superintendent, as an in- 
spector, who keeps him advised at all times of the quality 
of his own work. 

This conception of the duties of a cost keeper does not 
at all interfere with his supplying the financier with the 
information he needs, but insures that information shall 
be correct, for the cost keeper is continually making a 
comparison for the benefit of the superintendent, of what 
has been done with what should have been done. Costs 
are Valuable only as comparisons, and comparisons are of 


is the 


little value unless we have a standard, which it 
function of the engineer to set. 
Lack of reliable cost methods has, 1hh the past, been 


responsible for much of the uncertainty so prevalent in 
hut with a definite and reliable 
between what 


our industrial policies ; 
cost method that enables us to differentiate 
is lost In manufacturing lost in 
it will usually become easy to define clearly the proper 


and what is business, 


business policy. 


The Railroad Conventions at 
Atlantic City 


The annual convention of the American Railway Mas- 
ter Mechanics’ Association opened on June 9 and was 
followed, as usual, by that of the Master Car Builders’ 
The exhibit of the Railway Supply Manu- 
these 


Association. 
facturers’ Association in 
tions was smaller than last year, this being particularly 
Among the exhibitors 


connection with conven- 


true of the machine-tool section. 


whose products have to do with the machine-shop end 


of railroading were: 
joker & Co., Inc., New 
Chicago, Ill.; C & C 
Steam 


Ashton Valve Co., Boston, Mass.; H 
York, N. Y Charles H. & Co., 
Electric & Manufacturing Co., Garwood, N. J.; 
Gage & Valve Co., Boston, Mass.; Dixon Crucible Co., 
Jersey City, N. J.; Duff Manufacturing Co., Pittsburgh, Penn.; 
Electric Co., Schenectady, N. Y.; Goldschmidt Thermit 
York, N. Y.;: Greene, Tweed & Co., New York, N. Y.; 
Tap & Die Corporation, Greenfield, Mass.; H. G 
Troy, MB. F Elisworth Haring, New York, N. Y 
Son & Co., Inc., Philadelphia, Penn.; Inde- 
Chicago, Ill.; Ingersoll-Rand Co., 
New York, N. Y International Oxygen Co., New York, N. Y.; 
William Jessop & Sons, Inc., New York, N. Y.; Landis Machine 
Co., Waynesboro, Penn.; Lucas Machine Tool Co., Cleveland, 
Minn.; Manning, 


3 sly 
Crosby 


Joseph 


General 
Co., New 
Greenfield 
Hammett, 
Edwin Harrington 
pendent Pneumatic Tool Co., 


Ohio; Mahr Manufacturing Co., Minneapolis, 
Maxwell & Moore, Inc., New York, N. Y., included Putman 
Machine Co., Fitchburg, Mass., and National Machinery Co., 


Tiffin, Ohio; Niles-Bement-Pond Co., New York, N. Y.; A. O 
Norton, Inc., Boston, Mass.; R. D. Nuttall Co., Pittsburgh, 
Penn.; Nutter & Barnes Co., Hinsdale, N. H.; Joseph T. Ryer- 


son & Son, Chicago, Ill.; William Sellers & Co., Inc., Philadel- 
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phia, Penn.; Stockbridge Machine Co., Worcester, Mass.: Su- 


perior Oxygen Co., Pittsburgh, Penn.; United Engineering & 
Foundry Co., Pittsburgh, Penn.; U. S. Metal & Manufacturing 
Co., New York, N. Y.; Warner & Swasey Co., Cleveland, Ohio; 
Windsor Machine Co., Windsor, Vt.; Yale & Towne Manu- 
facturing Co., New York, N. Y. 

A number of machine builders had simply reception 
booths in which to greet their friends, and this was even 
more noticeable in other lines. In the case of the ma- 
chine builders this may have been due to their shops’ be- 
ing overtaxed on regular work and to the absence of any- 
thing new to exhibit. Is it not possible that this may 
be the tendency in yearly exhibitions of this kind? 

Acquaintances can be renewed and new friends made 
in such a booth, and the expense somewhat reduced. 
When new machines are to be brought out they will doubt- 
less be exhibited as before. Then too, it is just pos- 
sible that some of the stories of annoyance if not extor- 
tion in connection with exhibitions of this kind may 
have had a foundation in truth and been a contributing 
cause of the falling off. 


% 


Celebration of the Fiftieth An- 
niversary of the Worcester 
Polytechnic Institute 
The founding of the Worcester Polytechnic Institute 
in 1865, the first technical school to have a regularly 
equipped manufacturing establishment to supplement the 
course In mechanical engineering, Was appropriately cele- 
brated June 8, 9 and 10 at Worcester, Mass. Delegates 
from nearly ninety colleges, universities and technical! 
schools were present, as were also delegates from eight 
engineering societies. The American Society of Mechani- 
cal Engineers was represented by its president, John A. 

Brashear, and its secretary, Calvin W. Rice. 

It had been expected that Maj.-Gen. George Washing- 
ton Goethals, U. S. A., would the principal! 
speakers, but owing to his being summoned to testify im 
the United States Court at Indianapolis, his presence Was 
Much of the disappointment of the audience, 
the splendid address of Mr. 


he one of 


Impossible. 
however, was allaved by 
Brashear, who spoke directly to the graduating class and 
student body of his many years of experience, interspers- 
ing many amusing anecdotes and giving a personal and 
intimate touch to his remarks, because of his long friend- 
ship and association with Dr. T. C. Mendenhall, former 
president of the Institute, and Dr. Ira N. Hollis, its pres- 
ent head. 

















seneeneteoeeenne cecpeeneggerrensielt ouneeneacennn Ce Ee | 

--— 2 bid oa : 
PERSONALS 

William E. Choate, acting general manager of the Carr 

Fastener Co., Cambridge, Mass., will leave that position Aug. 


1 to take a similar one with the Advance Machine Co., Bos- 
ton, Mass 

D. De Vries, general manager of R. S. Stokvis en Zonen, 
Ltd., Rotterdam, Holland, recently arrived in this country to 
open an office at 46 West 75th St., New York City. He ex- 
pects to remain several months for the purpose of buying 
machine tools and perfecting business arrangements. 


Holden A. Evans, known to our readers through his exten- 
sive contributions ;¢ 
ment subjects, and formerly a naval constructor of the United 
general manager 
Baltimore, 


1 few years ago on machine-shop manage- 
States Navy, has become vice-president and 
of the Baltimore Dry Docks & Ship Building Co., 
Md. 
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Prices--Materials and Supplies 
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METALS—Prices are still climbing upward, spelter is now 
nominally quoted at 28.50c. per lb., with no apparent likeli- 
hood of a decline. Copper has increased lc. per lb. for elec- 
trolytic over last week, and lake is now selling at 23c Ar 
other increase of “ec. per lb. has been made on Nos. 24, 26 
and 28 galvanized sheets. Lead has made a decided gain over 
last week, the market being reported strong at 6.50c. per Ib 

PIG IRON—Quotations were current as follows at the 
points and dates indicated: 

June 11 May 14, May 29 
191 1915 1914 
No. 2 Southern Foundry, Birmingham $9.5 $9.50 $10.50 
No. 2X Northern Foundry, New York. 14.00 14.2 14.65 
No. 2 Northern Foundry, Chicago 13.00 13.00 14.00 
Ressemer, Pittsburgh... 14.70 14.55 14.90 
Rasiec, Pittsburgh 13.60 13.45 13.90 
MISCELLANEOUS METALS—NEW YORK 
June 11 May 14, June 13 
1915 1915 1914 
(‘ents per pound — 
Copper, electrolytic (carioad | 20.00 19.00 14.) 
Tin 10.00 9 SO 10 
Lead 6.50 4.20 “) 
RGENEE. ..ccvece 28.50 14 0) 9.15 
Copper sheets, bas 25.00 24.4 10 7 
Copper wire (carload lot) 26.75 21.50 15 
Brass rods, base 26.62 20.5 14.00 
Brass pipe, base 33.50 23.50 16.00 
Brass sheets t 75 20) wt) 14 5 
Bolder } and } (ease lots) 2950 28.50) 22 





STEEL SHEETS FROM JOBBERS’ WAREHOUSE, N VY YORK 
Jur l May i4 J 
19 1915 10 
( per} 
N 28 2.4 2.¢ 2.4 
Nos. 2 ‘ 2 4 2.45 
No IS: } 2. Af 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Jur May 14 Jur 
19 1910 1914 
= ( ts per] 
Steel angles bas 1 1.85 1.8 
Steel T’s bas: 1.00 1.0 1.9 
Machinery steel (bessemer)... 1.80 1.80 1s 
COKE—A number of large orders have been placed during 
the month Standard furnace coke for prompt shipment s« 
at $1.50, and at $1.65 to $1.75 for future shipment Standar 
72-hr. foundry coke is quoted at $2 to $2.25 for prompt shi] 
ment, and $2.25 to $2.50 for contract 
COLD DRAWN STEEL TUBING—The following prices re 
net per ft. in cents from jobber’s warehouse New York 
Thickness of - Outside Diameter in Inche 
Wall, B.W.A , j j ; ; i 1 1} 
22 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.4 
is 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.0 
16 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 . 12.32 12.32 12.32 14.58 17.16 20.00 2.08 23 
11 16.8 mM Oo : 2 6 7o 
DRILL ROD—This sells to consumers at the following 
counts: Third grade, 65 off: second grade, 40 off. and f t 
grade, 25% off 
At these discounts the net prices are follows 
ROUND POLISHED DRILL ROD 
I Secor I 
Sis ; ( q) | ( 
ti to 1h i 37 «=e 30 O0e 17 
i to 2 in 41. 2he 33.00 19 
ys to } in 15. O0e 26. 00e 21 
0.178 to 0.4218 56. 25e 415. O0e o 4 
9.125 to 0.270 02.2 19 Nk om 0) 
1.202 to 0.120 OF Fi 54. 00¢ 31.5 
SWEDISH (NORWAY) IRON Dealers still quote fron 
$3.75 to $4 per 100 lb. for this material There is considerable 
demand from all quarters; however, the supply is so_limited 
that it is predicted that the supply will be exhausted in the 


are soon forthcoming 


shipments 


near future unless 


TTT TUTTE 


ll POUUULL ALA AUTEN NGAA AAA" 
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WELDING WIRE—Prices are tationary For the more 
popular sizes prices are as follows 
Cents per Cents per 
Size Pound Si Pouns 
4 7.00 950 
7.00 No. 14 10.00 
N« S 7.0 10.00 
1, \ 0 No 1’ 16.00 
No 12 P . ‘ ¥.00 N« y 20.00 
MACHINE BOLTS—The current market price is 70 an 
10 off the list price To steady customers and for large 
orders more generous concessions are made At the above 
discounts the net prices per 100 are as follows: 
Li eter 
Lengt! | l 
1 s 1 ~ S|] ) 1 94 S$? S4 s10 
2 () 4s l 7 2 i 
2 ) ry 1 ¢ 2 ] 4 | i 
7 171 i Ww) is 
- 1 Sl is } 
COPPERED DBESSEMEI!I ROD he followilr net ] ‘ 
‘ oted for lb. lots f el e, New \¥ | 
S ( ! ( 
i : In Oo o 
1 ea , ‘ ti ‘ 
vu 64 ti 
MONEL METAL—The followir price re net pe b 
for hot rolled round ! flats For prices of ‘ re ind 
hexagonal bars add two cent per | to the correspondil 
ze of the rounds (Mill leneths, 8 to 14 ft.) 
HOT ROLLED ROUNDS 
1 ’ I 
~ | { ‘ r “iM 
2 4 ‘ 7 
te ~1 - - ie 
24% 2 pl r 1 ri 
r 26.7 27 2 27. 5Uc 28. i 
HOT ROLLED FLATS 
VV ‘ I } 
r} | 2 t 
STANDARD MIACHINI \ rl I ! I ju N 
é rote t tl follow net lt lot New 
Yor! 
1) ) 1) r 
1 I ( 
» eo § $2 ¢ 
STANDARD PIPE—The hich price « ter } ! ted 
in much higher prices for galvanized pipe ley ed discounts 
re as follows 
| { 
l t butt welded , 
6-in. steel lap welded ri 
7 12-in. steel, lap welded ot 
\t these discount the net prices of pipe in cents per foot 
large lots, at Pittshburel ‘ folloy 
Cents Cent . 
|) 1 (3a ! ) tan in 
el BI k y, ete I ized 
» 9) { 11.1 
2.40 ( ] i) 18.60 
1% ' 460 7.4 6.10 24.20 
1 ! 550 S 4 { 0 4.50 


SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—The fol- 
lowit prices re quoted from jobbers warehouse New York 
in cents per pound 
] a Brass Coppel 1) ! Ir hr . Copper 

; $21.50 $34 ¢ 0 ¢ 
l 31.50 } ) } 0 6.54 
l 31.50 150 4 0 +. ) 
l 31.50 £50 0 1) 
31.50 150 6 i) 11 ) 
31.50 34.50 7 1.50 3.50 
31.50 34 ) 8 12.6 15.50 
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METAL WORKING 
NEW ENGLAND STATES 


The contract has been awarded for the construction of ad- 
ditional buildings for the Maine Central R.R. shops at Water- 
ville, Maine The estimated cost is $60,000 

The Laconia Car Co., Laconia, N. H., has been awarded a 
contract for 250,000 three-in. explosive shells for the Russian 
Government and will install additional machinery. 


Work has started on the construction of a three-story, 
10x200-ft. building for the Howe Scale Co., Rutland, Vt. 
Joseph Gilman, Boston, Mass., has purchased a_site at 


Revere Beach Parkway and Broadway, and will build a gar- 
age to accommodate 100 cars, 

The M. A. Crossman Co. Everett, Mass., is receiving bids 
for the construction of a one-story, 45x61-ft. garage to cost 
$5000 A. C. Loring, 53 State St., Boston, Mass., is Arch. 

The Z. E. Knott Apparatus Co. will build a $100,000 factory 
it Carlton and Amherst St., Cambridge, Mass 

The Bosch Magneto Co., Chicopee, Mass., is receiving bids 
for the construction of a two-story, 170x250-ft., brick and 
steel factory 

The Aurora Non-Fouling Spark Plug Co., Lynn., Mass., has 
tarted the construction of a one-story, 50x78-ft. factory on 
Chestnut Ave, 

The Zunner Machines Co., Rochester, N. Y., will build a 
plant in South Boston, Mass., for the manufacture of brew- 
Granger, 203 Winthrop Bldg., Boston, 


i machinery A 
Mass., is in charge. 
Fire recently damaged the machine shop of the George 
D. Hill Co., Dorchester Ave., South Boston, Mass. Loss, $1000. 
The Morgan Construction Co., Worcester, Mass., will build 
1 one-story, 112x128-ft., brick addition for machine assem- 
bling. 

The Phillips Insulated Wire Co., Pawtucket, R. I, has 
awarded the contract for the construction of a one-story 
60x100-ft. machine shop Jenks & Ballou, Grovesnor Bldg., 
Providence, R. L, is Arch. 

Work has been started on alterations and additions to the 
garage of J. T. Cranshaw, 34 Irving Ave., Providence, R. 1 
John Hutchin Cady, Grosvenor Bldg., is Arch 

George Arnold, Broad St., Providence, R. LL, is building a 
one-story, 65x110-ft., brick garage. 

Work has been started on the construction of a one- 
story, 60x300-ft., brick and steel building for the Farrell 
Foundry & Machine Co., Ansonia, Conn James E. Brooks, 
15 Broadway, New York, N. Y., is Arch. 

Noble & Westbrook, East Hartford, Conn., will build a 
70x104-ft. drop forging shop. 

J. R. Johnson, Greenwich, Conn., has awarded the corn- 
tract for the construction of a one-story garage, to cost 


$10,000, F. G. C. Smith, Smith Bldg., is Arch 

A. TD. Goldberg, Goldberg Bldg., Hartford, Conn., has 
iwarded the contract for the construction of a one-story, 22x 
125-ft. brick garage. F. C. Walz, 118 Asvlum St., is Arch. 


Noted June 3 

Bids have been received by George BRB. Ruddell, Arch., 
721 Main St., Hartford, Conn., for the construction of a garage 
for John Porter, Prospect and Farmington Ave. 

The Hartford Special Machinery Co., 734 Main St., Hart- 
ford, Conn., will build a one-story, 55x320-ft., brick factory on 
Hlomestead Ave Ford, Buck & Sheldon, Ine., is Arch 

tids have been received by Greenwood & Noer, Arch., 
S47 Main St.. Hartford, Conn. for the construction of a 
three-story, 40x110-ft., brick factory on Park St. for the 
Jacobs Mfg. Co., 32 Union PL, Hartford, Conn., manufacture: 
of chucks. Noted June 3. 

Fire, June 4, destroved the factory of the Rowe Calk Co.,, 
Hartford, Conn Loss, $60,000 

The Union Mfg. Co., New Britain, Conn., manufacturer of 
chucks and castings, has awarded the contract for the con 
struction of a five-story, 47x160-ft., brick factory on Church 
St Davis & Brooks, Hartford, Conn., is Arch. Noted Apr. 15. 

The North & Judd Co., New Britain, Conn., manufacture: 
of hardware, has awarded the contract for the construction of 
a five-story, 52x120-ft., brick factory on East Main St., and a 
two-story, 60x112-ft. addition to the present building Unke- 
bach & Perry is Arch Noted May 27 

Bids have been received for the construction of a garage 
for Miles H. Aborn, Rockville, Conn., Clarence C. Palmer, Na- 
tional Bank Bldge., is Arch 


Fred Fox, Stamford, Conn., will build a garage to cost 


$2000, 


Work has been started on the construction of an 18xS9- 
ft. addition to the plant of the Waterbury Welding Co., South 
Main St., Waterbury, Conn. 


Work has been started on the construction of a one-story, 
112x160-ft., brick and steel addition to the tube mill of the 
American Brass Co., South Main St., Waterbury, Conn. Noted 
May 20, 

The Scoville Mfg. Co., Waterbury, Conn., has awarded the 
contract for the construction of a four-story, 60x196-ft., brick 
and steel factory on East Main St. and Hamilton Ave. 


The Waterbury Farrell Foundry & Machine Co., Bank 8t., 
Waterbury, Conn., has awarded the contract for the construc- 
tion of a three-story, 50x150-ft. addition. W. E. Griggs is 
Arch. Noted May 20. 

The Rowbottom Machine Co., Inc., Waterbury, Conn., has 
awarded the contract for the construction of a one- and 
two-story, 40x100-ft.. brick factory in Waterville, Conn. W. 
E. Griggs is Arch. Noted May 20. 

MIDDLE ATLANTIC STATES 

S. M. Flickinger, 79 Perry St., Buffalo, N. Y., has awarded 
the contract for the construction of a one-story, 146x200-ft 
garage. The estimated cost is $15,000. 

The Cadillac Motor Car Co., 1881 Broadway, New York, 
N. Y. (Borough of Manhattan), plans to build a four-story, 
60x100-ft. gwarawe at Newark, N. J. The estimated cost is 
$80,000 W. E. Lehman, 738 Broad St., Newark, is Arch. 

P. FE. Erickson & Son, Port Chester, N. Y., will build a 
10x120-ft. machine shop and a 30xs80-ft. factory. Harry Mertz 
is Arch, 

Rome Metal Mill, Rome, N. Y., plans to build a one-story, 
180x200-ft. concrete and brick addition to its plant. 

Fire recently damaged the foundry of the Gillie Engine & 
Machine Co., Tonawanda St., Tonawanda, N. Y. Loss, $700. 

We are advised that the American Saw Mill Machinery Co., 
Hackettstown, N. J., will build a 75x75-ft. addition to its plant 
and will install an electric hoist and hand traveling crane. 
The estimated cost is $4500. Noted June 10. 

The Matthews Co., Newark, N. J., manufacturer of silver 
deposit wares, will build a factory on Arlington St. H. B. 
Matthews is Pres. 

Dougherty & Davenport, 335 South 20th St., Philadelphia, 
Penn., will improve and build an addition to its garage. 

Pangborn Corporation, Hagerstown, Md., manufacturer of 
blast machinery, plans to construct a plant near East Hagers- 
town along the Western Maryland Ry. 





SOUTHERN STATES 

J. Gutman has purchased the Iron City Foundry & Stove 
Works, Bristol, Va., and will enlarge the plant. 

Plans have been prepared by Clarence B. Kearfott, Bristol, 
Tenn., for the construction of a garage at Chilhowie, Va., for 
James L. Vance & Co. 

J. W. Hoopes is constructing a 25x100-ft. machine shop at 
Denbigh, Va 

The Tredegar Co. will construct a machine shop at Rich- 
mond, Va 

The Home Canner Mfg. Co., recently incorporated with a 
capital of $300,000, will construct a plant at Chester, S. C., 
for the manufacture of canning machinery and suppiies 

Marcus Conant has awarded the contract for the construc- 
tion of a garage at Jacksonville, Fla. 

Fletcher & Jones will construct a 30x136-ft. machine shop 
at Panama City, Fla 

The Anniston Can & Machine Mfg. Co., recently organized, 
will construct a plant at Anniston, Ala., for the manufacture 
of canning machinery and supplies. 

Fire, June 5, damaged the machine shop of W. C. Moss, 
Glasgow, Ky. Loss, $20,000. 

J. F. Kurfees has awarded the contract for the construc- 
tion of a two-story garage at Louisville, Ky. The estimated 
cost is $4000 


MIDDLE WEST 


The National Pipe Die Machine Co., recently organized, 
will construct a factory at Archbold, Ohio. 

The Great Eastern Roller Co., Greenville, Ohio, contem- 
plates the construction of a plant for the manufacture of 
road rollers and farm machinery. H. H. Arnett is Mer. 

We are advised that the Webster & Perks Tool Co. has 
leased a floor in the building at Center and Jefferson St.. 
Springfield, Ohio. The company will install new machinery in 
its new quarters Herman Voges is Pres. 

The Standard Steel Tube Co., Toledo, Ohio, will build a 
100x100-ft. addition to its plant. 

The Ward Nail Co... Youngstown, Ohio, has increased its 
capital stock from $50,000 to $100,000. Plans are being con- 
sidered for the installation of additional machinery. David 
Tod is Pres. 

Van Anda & Johnson, Garrett, Ind., will build a_two-story, 
50x125-ft. garage to cost $8000. A. M. Strauss, 302 Bank Bldg., 
Ft. Wayne, Ind., is Arch. 

The contract will soon be awarded for the construction of 
a garage for Aquilla Jones, 2002 North Illinois St., Indian- 
apolis, Ind. Frank B. Hunter, 904 State Life Blde., is Arch. 

Bids have been received by B. C. Weitzel & Co., Arch., 2317 
Dime Bank Bldg., Detroit, Mich., for the construction of a one- 
Story, 27x43-ft. garage for John R. Sullivan, 176 Kirby Ave. 

The Detroit Screw Works, Atwater St., Detroit, Mich., will 
build a five- and six-story, 80x200-ft., reinforced-concrete ad- 
dition to its plant, to cost $25,000. A. : Albrecht Co., 820 
Penobscot Bldg., is Arch. 

According to reports, Frederick E. Wadsworth, of the 
Michigan Steel Boat Co., Detroit, Mich., manufacturer of 
automobile bodies, will build a plant on Jefferson Ave 
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How | Use The American Machinist 


By W. H. CALLAN, 
Manager, Compressor and Engine Plant, Chicago Pneumatic Tool Co., Franklin, Penn. 








OUR Mr. Campbell, when 
here recently, discussed with 
me the advantages derived 
from the “‘American Machinist,” 
both from the point of advertising 
and of reading matter. I told him! 
considered the “‘ American 
Machinist” the most 
paper of its kind we receive. 


valuable 


I have been a reader of this paper 
for the last twenty-odd years. In 
former days | paid attention only 
to the reading part of it, but for the 
past ten years or so | have been in 
a position where the purchase of 
considerable machinery came un- 
der my charge, and | have found 
the ‘Ads,’ as well as the classi- 
fied list in the “‘American Ma- 
chinist,”’ of great help and conven- 
ience in getting in touch with the 
different manufacturers of the equip- 
ment in which I was interested. In 
short, this part of the “‘American 
Machinist” is to us like a diction- 


ary to the stenographer. 


I told Mr. Campbell that, when- 
ever we were thinking of the pur- 
chase of a particular machine, we 
always consulted the classified list, 
under the head of the article of 
which we were in search, find- 
ing in this list not only the name of 
the particular one we happened to 
know of, but also the names of all 
those building the same line of ma- 
chinery, some of which we might 
have been familiar with and had 
forgotten, and others which might 
be new to us. 

For example, I was desirous not 
long since of purchasing a surface 
grinder. In order to find who 
made such a machine, | consulted 
the “Ads” in your paper, finally 
settling on the Blanchard ma- 
chine. The same thing is true 
with the Lodge & Shipley Lathe, 
the Prentice Dnill Press, the Jones 
& Lamson Turret Lathe, and the 
Hendey Tool Room Lathe, all of 
which we have purchased dunng 
the last year and a half. 
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Casting Steel Forging Blanks for 
4.5 Explosive Shell--I] 


By E. A. SuverkKrop 





The placing and removal of the ingots is a simple mat 
SY NOPSIS—In this continuation of the descrip ioe Stas timed chask chase ic thoewe took: the hoes 


tion of methods em ployed al the Canadian Steel of the ingot laid in the groove in the fixed portion of 


Foundries, Lid.., the parting and breaking of the 





ingots are shown; Inspr ction methods are detailed, 


bey] 


and the chemical analysts of the met Is gue n, to- 


qe ther with ils ph ystcal prope rlv Ss. 





The government specification for shell blanks produced 
in this way requires that one-sixth of the cross-sectional 
area shall be left for breaking, so that the fracture may 
he inspected. 

At present five heavy lathes are running night and day 
on the cutting-off job. Two of these are Bridgeford and 
three Bertram axle lathes. One of the Bertram lathes 
is shown in Fig. 7. The arrangement of all the lathes is, 
however, practically the same. A simple chuck, with a 
hinged clamping member A and wing-bolt, have been 














mounted on each side of the central driving head. 





There is an operator for eas h carriage. The parting Fig. 8 Breaking Our rue BLANKS 
tools are forged irom Firth high speed stee] Ix? in see 
tion, and vary from %4 to Y% in. wide in the cut. The — the chuck: the other end lift vith the aid of a bar: 
speed of the work depends on the harcness of the stock, the tailstock tightened: the chuck clamp closed, and the 
which varies slightly from heat to heat. The depth of — nut tightened. The lo ratchet wrenches B (similar 
cut is approximately 2 in. The feed is by hand and is all te the one lying on the left-hand carriage and leaning 








Fic. 7. Parting THE SHELL BLANKS oN Heavy AXLE LATHES 


that the tool will stand. Hach lathe hand has the use o rainst the trip rod) are exter ev! used throughout 
a helper for placing and removing the ingots, whicl the works. They are great t Lv 

weigh approximately 156 Ib. each. A handy jib cran Placing the work, taking the four cuts and removin 
with air hoist is now being made to take the place of th the work from the lathe averages about 12> min., so 


helpers on this job. that the output per lathe is about 200 <hell blanks, Oly 
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in. long, in 10 hr. 
who have been taught to do this one thing only. 
rangement of two men at a lathe having a single driving 
head is conducive to a high rate of output, for if the 








Fia. 9, 


one man takes longer to make the two cuts than the other, 
he is liable to have his mate on his neck in no time. 


BREAKING OvuT THE BLANKS 

After being taken from the parting lathes, the ingots 
are laid on the floor with one end resting on a 3x4-in. piece 
of timber, as Fig. 8. This illustration also 


shows very plainly the difference between the old-type 


shown in 


MACHINIST 


The men handling the job are helpers 
This ar- 


Vol. 4z, No. 25 


seconds for each blank and would take some beating by 
any other method! 

It will be noted that there is but one cut 
the old type ingots A. While many of them produce 


in each of 





PLANING THE Butrons OFF 


two shell blanks, a higher percentage of them, as com 
pared with the new type, have imperfections which con- 


demn the upper blank. 
SECOND INSPECTION 


the blanks and crop ends are loaded 
The 
are returned to the foundry for remelting, and the blanks 


After breaking, 


into separate boiler-plate tote boxes. crop ends 





Fig. 10. Loapep Jia . 
large-headed short ingot at A and the new-type long head- 
The first method tried for breaking was 
press, but 


less ingot at B. 
to put the ingots in 
this is one of many jobs which are more quickly and 
The hammer (' has a handle 


a horizontal hydraulic 


satisfactorily done by hand. 
On two occasions, unknown to him, I 
timed the young fellow who swings this hammer—on the 
first he hit 23 licks in broke out 20 shell 
blanks, and on the second he hit 11 licks in 20 see. 
and broke out 10 shell blanks. This is pretty close to two 


about 3 ft. long. 


15 see. and 


AND Two GovERNMENT INSPECTOR’s BENCHES 


Each table is 
manned by two inspectors and two helpers. It is a piece 
of 2-in. pine, 12 in. wide and about 6 ft. long, supported 


go to the government inspection tables. 


on well-braced trestles. 
A helper takes a blank from the tote box and lays it 
along the 


on the table. One of the inspectors rolls it 


table, examining it carefully for cracks. It is then in 
Spec ted on the ends for possible “pipes” and su h defee ts 
as fractures; having been inspected, the second inspector 


at the end of the table stamps It. His tools consist of a 











June 24, 1915 AMERICAN 


3-lb. hand hammer and three steel stamping letters, 
“BR W.” 

When rejected, the blanks are stamped “R.” Those 
that pass are marked at the base-end, that is, the end 
which later is placed downward in the forging operation, 














Morton Draw-Srroke SHAPER 


Fig. 11. 


with the letter “B” and also the letter “W.” which is the 
symbol signifying that the work is from the Longue 
Pointe Works of the Canadian Steel Ltd. 


When the parted blanks come quick enough, two inspectors 


Foundries, 
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In Fig. 9 is shown a Bertram open-side planer work 


ing on this job. The heads on the cross-rail serve the 
double jig A, which holds 40 shell blanks, while the side 
head takes care of the 20 blanks in the single jig B 


Two sets of jigs are used, and while one set is on the 


planer, the other is being « mptied and refilled with blanks. 
The output for 10 hr. on the planer is 450 shell blanks 





GRINDING BUTTONS 


Fia. 12. 


After planing the buttons off one side, the jig A is 
turned over and the jig B is turned end for end to pre 
sent the buttons on the other side to the tools. 

In Fig. 10 in the foreground is shown a single jig 





Te . - bi BRS 
elit ye ee 














Me 








Fie. 13. Test Precre SPLit 


and two helpers can pass them at the rate of about three 
to four per minute, 


KEMOVING THE BuTTONS 


The round projection left at the point of fracture is 


removed by planing, shaping and, if there is not too 


much metal to remove, by grinding. 


CASTING 


AND ForGep Test Preci 


partly loaded, and in the background two of the govern 
From the 


rac clear. 


ment inspectors’ benches. two illustrations the 


construction of the jig will ly 


In Fig. 11 is shown a large Morton draw-stroke shape 
with two heads mounted on the long rail. The rail is 
provided with four knees. ‘This tool is just being pre 


pared for the button planing job. 
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This steel in tl 


of 10 long tons and tensil 


Where the buttons are not too thick, they are removed _ phiorus. 


These 
tools were formerly used for grinding manganese-steel 
» foundry output. 


by grinding on the machines shown in Fig. 12. 


which form a large part of the 3. but take 


rails, ete., that in Fig. 1 


— 





FORGED SAMPLI 


Kia. 15. 42-CARBON 


as CAST 


Kia. 14. 42-CarBon STEEL 


The shell blank is *% hucked” with the wedge A, and the of each and ever\ melt. 
truck rolled in under the abrasive wheel until its wheels 
are stopped by the bar B. The direction of rotation of 


The opera- 


withstand a compression 
shape of a cylinder the 


diameter. 


halt 


This Cy linder 


the wheel keeps the truck against the stop. 
height 


tor applies pressure to the wheel by leaning on the two the without 


bars C. By this method from 150 to 175 ends per man 
can be ground in 10 hours. 

Two sample ingots for analysis are usually taken from 
A, Fig. 13, 
has been run off, and 


is obtained 


each heat. One of these, shown at o, 
when about one-third of the heat 
the other at the end of the run. 


complete analysis can be run through in an hour, but there 


In case of necessity, a 


is generally plenty of time to run the analysis before thi 
ingots are ready to be cut into blanks. 

Drillings are taken from the test-block and analyzed 
for carbon, sulphur, phosphorus and manganese. The 
carbon content is ascertained hy the combustion method 
as the color method gives only an approximation, except 
when the standard has been given exactly the same treat- 
ment as the sample. 

At B in Fig. 1 


ingot, split in halves lengthwise ; 


» 
») 


is shown the upper blank from an 
a slot was planed on 


In Fig. 15 is shown a sample from the same heat a 


Vol. 42, No, 25 


1 ingot state has a yield point 


e strength of about 40 tons. 


o 


from one of the shell blanks 
after 
brought the yield point up to 
19.2 long The 

is 40.7 long tons, just 
the 
The elongation 


forging. Forging has 


tons. tensile 


strength 


the same as In un- 


about 


forged casting. 


Is 25.7 per cent. 

Drillings for analysis are 
also taken from several blanks 
from each heat. A °4-in. drill 
is run in 14% in. in the cut end, 
as shown in Fig. 16, so there 
will be no seale to influence the 


analysis. 


Chemical and physical tests 


are made of each heat, both by 
the works chemist and by the 
Records are kept 


rovernment. are 


The metal, as cast. must also 


test. The test piece is in. the 
height of which is equal to th 
must stand compression to one 


showing cracks. 













































































opposite sides, and wedges were used to split it. The 
planed surface is clean and close-grained. The dark 
patches at D are bruises from the wedges. At F is shown 
HEAT ELASTIC LIMIT MAK. STRENGTH ELONGATION RED. DIMENSIONS CHEMICAL ANALYSIS 
ne OESCRIPTION DIA AREA BD / £33" 
° PER 
ACTUAL | pin seuant men |] ACTUAL | pm seoaetmce|| tn cent | OM AREA on Cc PimMy S/ SI yA 
hn /pua Tone 
AS Aronrle | 4by /9-2 ho: Jo 25 9 Af |-03/|-72 |032|- 29 
he o 7 
rh, ' A/ 4/& 27-, “/ O36 TES [OP2 b S 
23.3 420 263 he fosl| er ozs 2>| 
TABLE OF CHEMICAL ANALYSES AND PuysicaL Tests or Coupons rrom Four Hevrs 


a test-bar in the rough, taken from a forged blank from In the table are shown 


of four heats, 


hon. 


the same melt. running 


In Fig. 14 is shown a reproduction from a photo-mi- The physical test 
crograph of the metal in an ingot containing 0.42 carbon, 


0.28 silicon, 0.72 manganese, 0.032 sulphur, 0.031 phos prove out as described. 


from 


analyses and physical preperties 
0. to 0.42 pe 


s were made from test-bars cut 


3S r cent. car 


from forged shell blanks and the analyses were found to 
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Reducing the Intervals in the 
Small Shop 


By JoHN 


H. VAN 





SYNOPSIS 
ing the inte rvals, the 
them. The 


from several points of view, and the relative im- 


After making time studue S and find 


nea { ste p is lo re duc ‘ 
problem is treated in this article 


portance of speed and feed increases, with other 


hinds of time savings, is ise ussed., 





There is an outdoor sport far more exciting than golf, 
that has the added advantage of requiring little room. 
It can be played in the back yard after business hours, 
and the ones who play it have something besides merely 
for their efforts. 
worms with a night light. 


the score to show 

I refer to hunting for angle 
That it is also the scientific and labor-saving way in which 
to prepare for a fishing trip is merely a coincidence. The 
fisherman who practices it is quite likely to give up fish 
ing as being too tame by comparison. 

First you get a small pocket lamp—a bicycle lamp or a 
Ford headlight* Then, as the shades of night 
creep over the dewy grass, you do the same, holding your 
lamp so that its rays fall just ahead to illumine the un- 
suspecting worm. It will take considerable practice before 
you can see the worm even after he is illuminated. And 
your 


will do. 


before score 


But you will 


it will also be a considerable while 
will be better than one grab to five sights. 
have acquired new respect for the worm and will wonder 
why some university does not offer him a free scholarship 
and thereby cinch its hold on the world’s hundred-yard 
dash record, 

You go after the worms for a purpose, and you look 
for intervals in the shop for a purpose also. You wish to 
into insignificant 


And naturally, in 


reduce them, to shrink them propor- 
tions, or to annihilate them altogether. 
your enthusiasm for an immediate showing, you turn 


to the time-worn battle ground of speeds and feeds. 


NICKEL 


The influence of speeds and feeds on the length of time 


SPENDING A DIME TO SAVE A 


required for the average machine-shop Job is something 
that has been vastly overrated. 

Preparation time, or time required to get ready to do 
1 piece of work, averages four-fifths of the total time r 
quired, In other words, the average job is four parts 
preparation and one part operation. This one part Is not 
all cutting metal, as it includes all of the machine manipu 
lation and tool changes following the chucking. Reali- 
zation of this is brought home hy the description of the 
Raising feeds and speeds does 


The actual cutting is the least 


lathe job on page OS]. 
not eliminate intervals. 
important part-as far as time or physical or mental ef 
fort machine 


ob 
JOD. 


is concerned. This is true of the average 


And yet more energy is spent hitting at this one 
sore spot than at all the other 99 things that need ham 
mering. Is it any wonder that mechanics are aggrieved 
at the presence ola “speed boss”? who, they feel, Is to get 
his results by unintelligently screwing them up a notch? 


1,785,683 


*Ford joke No. 


DEVENTER 


Taking our figures of four-fifths preparation time to 
one-fifth operation time as representative of average shop 
work, a 50-per cent. increase in cutting feed or speed 
means but a 10-per cent. betterment in the total time on 
the job and does not save as much money as a 15-per cent 
reduction in the preparation time. In addition to this, 
the latter kind of a saving does not shorten the life of 
a machine or sour the temper of its operator. 


Prove Ir Yourseut 


If you wish a forcible object lesson on this subject, 
make it a point to keep track of some one machine in your 
shop for a day, and note what percentage of the time it 
You different 
opinion of the importance of speeds and feeds after this. 
Mind 


davs of carbon steel and 


is actually cutting metal. will have a 
1 am not advocating going back to the old 
I do claim that 


if half the fuss that has been made about speed had been 


you, 
‘s-in. cuts, but 
made about other things that need improving, machine 
shops would be further advanced than they are today. The 
reason why speeds and feeds have been the object of attack 
is because they are in the path of least effort, although 
by no means of least resistance. In other words, it is 
easier to think of increasing somebody else’s speed than 
it is to exert yourself in scheming out less palpable and 


more effective improvements. 


Jigs Do To INTERVALS 


WHAT 


Jigs are among the most ferocious interval eaters that 
A well-designed drill jig slaughters 
Consider the case of a cast 


were ever invented. 
the intervals without. mercy. 
lever-arm having a boss through which a hole is to be 
drilled and reamed. Neglecting the actions necessary to 
prepare the drilling machine itself for this work, here is a 
list of actions, broadly grouped, which must be followed 
when a jig is not used: Get clamps and bolts and equip 
the latter with sufficient washers for the proper height ; 
chalk the casting, and after striking the center, lay out 
the hole and center punch it; place the casting upon the 
drill table, and secure it temporarily; insert the drill 
into the drill-spindle socket, and square up the face of 
the boss with the drill; shim up where necessary, and 
secure the clamps; move the drill table so that the center- 
pune h hole falls under the drill point ; spot the center, re- 
tracting the spindle and examining the work, shifting the 
center with the drift if necessary ; throw in the power feed, 
and drill the hole; take out the drill, insert the reamer, 
and ream; take off the clamps and remove the casting. 
Here are ten actions, each two having an interval between 
them. Now, using a jig, let us see what happens. In- 
sert the casting in the jig, and clamp it (the jig being 
the drill in 
drill; 


remove 


Insert 
feed 


ream > 


already i! place on the drill table); 
the drill-spindle socket; throw in the 

the drill, insert a reamer, and 
Here are five 


and 


take out 
the casting from the jig. actions and four 
intervals, or a 


It is really a 


intervals against ten actions and nine 


saving of over 50 per cent. in number, 
saving of much more, for both intervals and actions that 
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remain have been shortened materially, excepting the 


actual machine cuts, which are presumably made at the 


same speed and feed. 
A New Way or JupGing THINGS 
Looking at things from the interval point of view gives 
one a new way of checking up the efficiency of a new 


You cannot always do this by judging 
the 


~( heme or pro Css, 


it from its actual money saving, as most efficient 


process mia he emploved in) the least ett lent manner and 
the results. But it is ob 
vious that in an operation in which the intervals and ae 
there 


Qne reason why automatic ma 


therefore show up poorest 


tions are fewest and shortest is Opportunity for 
the maximum efficiency, 
chines do such economical work is that they almost en 
tirely eliminate the human interval element, and while 
there is lost time on all automatic machines and always 
will be, it is a small percentage of the whole and it ts 
fixed, not being affected by fatigue or personal feelings. 

A great many shop managers are contented with spas- 
They hit a head when they see it, but it 


This hap- 


modic savings. 
has to stick up a good way before it is visible. 
hazard, hit-or-miss sort of business sometimes does very 
well, especially where things in general are so bad that 
But the real 
savings come as the result of effort 
In fact, this is what they are for. 


you can hit any one of them to advantage. 
systemati and are 
aided by time studies, 
As a mechanical man, you cannot intelligently go through 
the time study of an operation without seeing its weak 
points. After you see them, it is not a dillicult matter 


to fix them up. 


DEVELOPING “T'wo-HANDED MECHANICS” 


One result of your studies will be the development of 
You will insist that if a 
hot, as some people think, 
be cut off, 


“two-handed mechanics.” man 
has two hands given him, it ts 
so that he can use one if the other should 
but so he can use them both at the same time. 

While your personal efforts and training will do a 
whole lot toward bracing up the organization as a result 
of your refusing to let Tom, Dick and Harry set the 
time records for you and establishing the time allowances 
yourself, this must be followed ly something else in order 
to attain its full You 


paying your men for the extra efficiency that they de- 


value, must have a method of 
velop, if there is to be any tendency on their part to 
maintain it. This is net only fair, but it is good business, 

The man who bases his time standards on this kind of 
a foundation and clinches them with a method of paying 
his men that is just to both parties will profit by it, not 
only because of what he learns while so doing, which in 
itself will lead to many cost-reducing improvements, but 
hecause it enables him to lead the shop instead of follow me 


it; to be a real boss instead of merely a nominal one. 


STuDYING THE INTERVALS ‘TILEMSELVES 


You should study, not only operations in detail, but 
intervals as a class. One small-shop owner spent a week 
in watching the tool-grinding wheel in his shop. He 
was not studying the wheel itself, but he was keeping 
tabs on a class of intervals that is quite common in all 
shops where men grind their own tools. He had found 
by observation that the tool grinder was the most continu 
ally worked machine in the shop. It was seldom shut down, 


whereas each of the other machine tools were stopped from 
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5 to 10 minutes seven or eight times a day, while their op- 
erators were at the wheel burning up money three ways 
at once. 

Not only was the time spent at 
dead loss, but it was not alone this time that disappeared 
unprofitably, for in getting back and forth and in start- 


the grinding wheel a 


ing and stopping there were more actions and intervals 
that limited the output. 

He figured that his loss was easily an equivalent of $4 
per day in wages and profits for a shop of ten men. Look 
ing at things in this light, he saw that it would be the 
best possible investment to install small motor-driven 
grinding wheels, so that the men could put the tools in 
To this end 


one wheel was provided to each two machines and an 


shape without having to stop the machines. 


extra set of cutting tools supplied, so that one tool might 
be always in reserve. The saving from this was more 
than he expected, for it not only eliminated these inter- 
vals bodily, but also resulted in the tools’ being kept 


in a better average cutting condition. 
A Fry Trap ror INTERVALS 


The grinding wheel is a sort of fly trap where you can 
catch and examine intervals. There are many that can 
not be caught so easily, however, and are harder to get to 
gether for examination. In one shop the clamp bolts 
are thrown into kegs or boxes so carelessly that the threads 
become damaged, and when a job is being set up with 
clamps it is necessary to waste time screwing the nut all 
the way down with a wrench instead of spinning it on 
with the fingers. In another shop (and in the majority 
of foundries) time is wasted through giving and receiv- 
ing “lifts” that will 
not try to enumerate them, as this would be an impossible 


task. 


vals that you probably have a few in your own shop. 


should be made mechanically. — I 


There are so many of these special classes of inter- 


CONGRESS AND THE INTERVAL QUESTION 


Some people make the mistake of looking upon time 
study as a thing which is mysterious. A good dog some- 
times gets a bad name unjustly. Time study must be a 
good thing, else why indeed did they abolish it from our 
navy-yard shops and arsenals—for Congress generally 
does the wrong thing in such matters. Bills have been 
passed to prevent the timing of any part of an operation 
performed in these shops. In other words, no attention 
must be paid to the hundreds of intervals that make up 


any one job. “Go ahead boys, take as long as you 


like, for it’s only Uncle Sam that you’re sticking.” But 
some day when we need the guns and haven't them, 


there will be handwriting on the wall for a number of 
pully politicians and misrepresentatives who bleat about 
patriotism and their beloved country and would sell the 
efficiency of its means of defense for a few hundred votes. 
Let us be thankful, at least, that there is no law yet on 
the books to prevent small-shop owners from looking into 
the interval question. So get your detail spectacles on 
and begin to look at things from this new point of view. 
You will be surprised at what you see, and wonder why 
vou never saw it before. 
& 
of galvanized iron 
after 
tigures 


this country 
and of formed products galvanized 
million net tons, the exact 

former and 66,664 tons of the 


In 1913 the 


sheets 


production in 
and steel 


forming approached one 


being SOS,S1S gross tons of the 


latter, making a total of $75,482 gross tons 
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Operations in Manufacturing the 


Franklin 


By 





SYNOPSIS _ The tools used whe n mach ining th is 
cylinder are interesting. The company manufac- 
tures the only air-cooled cylinde r jor pleasure cars, 
and as the casting ts of a light construction to en- 
able the heat to be que jh ly dispe lled, the jigs and 
fixtures must hold the part to prevent distortion, 
One of the earlier operations is boring the large 
hole and drilling for the holding-down bolts. These 
Lhe 


Sere ws and straps hold if against 


holes are used lo locate casting in lhe subse- 
que nt op ration. 


the mach ining stresses. 





when 


The sequence of operations followed by the H. 
Franklin Manufacturing Co., Syracuse, N. Y., 
manufacturing the cylinder used on the automobiles is as 
Chip and file; face and chamfer hold-down 


follows: 
flange; rough bore; test for leaks and repair; face bottom 





Rovcu-BorinG THE 
CYLINDER 


Fig. 2. 





MILLING THE 
FLANGES 


Fic. 5. Drini Jie ror Fic. 6. 


Hotp-Down Botts 


of cylinder: grind bore; drill hold-down flange ; mill corn- 
mill flanges; mill exhaust and 
fill holes with Smooth-On, 


ers of hold-down flange ; 
intake sides and top for valve; 
i! drill 
valve seats: drill, face, tap and chamfer spark-plug hole ; 


necessary 5 and reamni, ream and face inside of 


TESTING THE 
CYLINDER 


Cylinder 


Ropert MAwson 


tap four %¢x16 threads, two x18 threads and Y-in. 


pipe tap holes; hand-ream quill holes; assemble and ream 


finish bore and finish seat valves: burr, re- 


A view of the finish-machined cylinder is 


quill holes: 
tap and clean. 
shown in Fig. 1. 


RouGu-BorING 


When rough-boring the cylinder, the fixture shown in 
Fig. The casting is held at the lower end by 
chuck jaws, as A, and at the upper end with the V-blocks 
B, which are drawn toward the cylinder with the hinge 
bolt C. The upper part of the fixture is made split, as 
shown, to enable the cylinder to be conveniently placed 
in position. The boring operation is performed with the 
tools shown in the head D. The approximate time for this 


2 is used. 


operation is nine minutes, 
The cylinders are then given a hydraulic test, as shown 
in Fig. 3. Joints are made by means of the clamps A 





Factna Hotp-Down 
FLANGE 


Fic. 4. 





MILLING Exuavst AND INTAKE 
SIDES 


Fic. 7. 


and rubber or leather washers. The pipe is attached as 
shown. Water is admitted and, should any leakage show, 
the defect is repaired by calking. 


cylinder for testing 


The average time re- 


quired per aud repairing is five 


minutes. 
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The method used for machining the hold-down flange 
is shown in Fig. 4. The casting is held on an expanding 
arbor, which is operated with the handwheel A. The 
flange is then faced and the chamfer on the corner of the 
hore formed with the tool B, the average time required 
being six minutes. 

DrituinGe ror THotping Down Bouts 


The jig used for drilling the holes in the flange used 
for the hold-down bolts is shown in Figs. 5 and 5-A. The 
casting is located on a plug which sets into the bored 
hole at A. A V-block is tightened by means of the knob 
B. which brings the ears through which the holes are 





* 








Fic. 8. Main Dritt Jia Fic. 9. 


FOR CYLINDERS 





MACHINING INSIDE OF Fie. 10. 
VALVE SEATS HoLe 
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cated on pins which fit into the bolt holes in the flanges. 
The straps, as A, one for each side, are then tightened 
against the ends of the cylinders, thus holding them in 
position. 

The sides of the flanges are machined with the cutters 
B. The clamps are then loosened; the cylinders turned 
around 180 deg., and the operation repeated. The fixture 
is located by tongues and held with bolts in the usual 


manner, 
MILLING THE EXHAUST AND INTAKE SIpDEs 


The fixture used when milling the exhaust and intake 
sides and the top of the valve is shown in Figs. 7 and 7-A. 

















MACHINING THE SPARK-PLUG 














Fig. 11. Tapping THE FLANGES 
drilled into the correct location. The handwheel C’ is 
also screwed up against the cylinder, thus holding it se- 
curely against the under side of the jig. The plate D, 
against which the flange of the cylinder rests, also acts as 
a locating surface 

Four 43-in. holes are drilled, the tools being guided 


through bushings in the jig, as shown. 
MILLING THE FLANGES 


When milling the flanges, the fixture shown in Figs. 6 
and 6-A is used. The castings (the fixture holds four) 
are placed on plugs which fit into the bored holes and lo- 





Fia. 12. 


REAMING THE QUILL HOLEs 


It is designed to hold four castings. These are placed 
on plugs which fit into their finished bores and are lo- 
cated by pins which set into holes drilled in the flanges. 
The straps A are tightened by means of nuts on the cyl- 
inders, thus holding the castings securely on the fixture, 
which is located by tongues and held with bolts in the 
usual manner, 

The machining operations are performed with the 10-in. 
cutters B and the cutters C which are correctly spaced to 
machine the various surfaces. The cutters operate at 23 
r.p.m., with a feed of 0.08 in. per revolution; the table 
and cylinders being fed against the cutters. 
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holes in the flanges and 
Kies. 8 and 8-A. The 
casting is placed on a plug which fits into the bore and 
The cover A is then 


he jig used when drilling the 


for the valve guides is shown In 


i: held down with two hook bolts. 
dropped down and fastened with the swinging bolt and 
nut B. 

Two '/,,-in. holes are drilled in each of the intake and 


64 
exhaust flanges, and two *"/,,-in., two 14-in. and one 44 


in. holes through the bushings in the cover A. 


et 
in. holes are afterward reamed to 0.625 in. for the valve 
cuides, 

The jig is provided with a lever (, which is made with 
an index pin to fit into holes, as D, to give the correct 
locations. The strut / is screwed up under the outer end 
of the jig to support it when machining holes at the end 
and away from the indexed center. This is advisable as 
it removes strains which might result in the holes being 
machined out of alignment. 

The fixture used the 
shown in Figs. 9 and 9-A. The casting is located by means 


when machining valve seats is 











Fia. 13. 


FINISH-BORING OPERATION 


of pins which fit into holes drilled for the hold-down bolts 


It is held securely with the straps and 


in the flange. 
bolts at A. 

The tools B and C used for performing the facing 
and beveling operations are provided with a long pilot 
which guides in the previously reamed valve-guide holes, 
thus producing the machined surfaces in alignment. 

When drilling, facing, tapping and chamfering the 
spark-plug hole, the fixture shown in Figs. 10 and 10-A 
is used. ‘The casting is placed on a plug which fits into 
the bore, and two pins are set into holes in the flange A 
to locate it. 

A hole is then drilled, as shown. 


tapped a %gx1I8 U.S. S. thread, the end slightly counter 


This is afterward 
sunk and the end spot faced. The tools for countersink 
ing and spot-facing are shown on the machine table. 

When tapping the holes on the flanges, the fixture shown 
in Figs. 11 and 11-A is used. 
short plug which fits into the bore and is located by a 
pin which sets into one of the holes drilled in the flange. 
T'wo hook-bolts as A are tightened against the cylinder 
by means of the knobs shown to hold the casting securely. 
The flange of the cylinder rests on a pad at B. 


The casting is placed on a 





MACHINIST Vol. 42, No. 25 

‘Two 3gx16 threads are tapped in the flange. The cast- 
ing is then 180 deg., and two %@x16 threads 
tapped in the other flange. The fixture is afterward 
plane ed ona block at the end C to bring it square, and two 
X18 threads and a Yg-in. pipe-tap thread tapped in the 
holes in the end D. 

The next operation is reaming the valve-guide, or quill, 
The fixture used for this operation is shown In 
Figs. 12 and 12-A. The casting is located on two pins 
which fit into drilled holes in the flange and the clamps 
A are tightened on it to hold the part securely. The 
holes are machined with the tools shown in front of the 


revolved 


holes, 


fixture. "These tools are provided with long pilots to in- 
sure the surfaces machined being in the correct alignment 
with the valve-stem holes. The fixture rests between two 
culdes B, which enable it to be easily slid along, thus 
bringing the holes to be machined in the correct position 
under the tools. 

The 


shown in Figs. 13 and 153-A., 


for the finish-boring operation is 
is located hy 
four pis which fit into holes drilled in the The 
four hook-bolts A are tightened under the ange of the 
cylinder, thus holding ‘t in position. The flange at the 
lower end of the cylinder rests on a pad which can be 


fixture used 
The « asting 


flange. 


raised to assist in supporting the casting. 
The finished. 
The boring heads used for this work are shown attached 


hole is finish-bored and the seat valves 
to the machine spindle and alongside the fixture on the 
table. 

- 


An Inexpensive Pipe Cutter 


While the pipe cutter shown does not represent a new 
type, it is a good example of how to make such a machine 














PipE CUTTER 


at a small cost. This one was made in the shops of the 
CRT. & PL. RR. Silvis, PL. 

The bed is made from a piece of structural channel iron, 
The legs are made of 14x2-in. 
iron and about every 4 ft. are firmly bolted to the bed. 
The guide A with the retaining latch degs B may be slid 
The rollers C and PD are 2 in 
in diameter and the cutter F# is 3 in. The 
curved hand lever F’ keeps the pipe on the rollers while 
cutting and prevents any tendency to Jump. The cutter 
is carried on a shaft that is held wp by the spring G@ and 
pulled down on the pipe by means of the foot-treadle H. 
The guards at / and J cover the shaft and driving pulley 


Sin. wide by 12 ft. long. 


along the bed as required. 


when new. 


resper l ively. 
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Shop Abrasives and Polishes 


EDITORIAL CORRESPONDENCE 





SY NOPSIS—Preparation and uses of the com- 
mon shop abrasives and polishes. These include 
diamond dust, corundum, emery, artificial abra- 
sives, garnel, flint, tripoli, rouge, crocus and 


others. 





First we cut metal and then to give it its final finish, 
we scratch it. It would seem as though the cutting proc- 
ess ought to give us the better finish. We used to water- 
polish all shafts, but when wrought iron went out water 
polishing went with it. For the benefit of the younger 
generation, I will explain that water-polishing consisted 
in taking a very light chip with a tool that was flat on the 
nose, using a fine feed, a fair speed, and soda water drip 
ping on the cuts. Next to erinding, this probably pro- 
duced the truest and smoothest cut surface that we have 
had. 

Every cut surface is a torn surface. It is doubtful if 
the ordinary conception of cutting is ever approached. 
Possibly a razor cuts, though if it did, I suspect we would 
not need to use lather. A lathe tool or a milling cutter 
acts by crushing the metal in front of it until it falls off, 
leaving a broken surface back of it. The lighter the chip, 
the less the breaking-out process is visible to the naked 
eve, Every tooth of a file and every vrain of a erinding 
wheel does in a small way the same thing that the cutting 
tool does in a large way. The more finely divided the 
points which are doing the cutting, the less the resistance 
and the less the depth ploughed up. 

The finish which we are after when filing, grinding or 
sand-papering is something that will appeal to the eye. 
Physicists tell us that we see no objec ts at all. We look 
at a black-painted piece of iron, and then at a polished 
piece and think we see them both. But what we actually 
see is the lieht reflected from their surfaces. If the light 
is reflected brightly and uniformly, the finish satisfies us 
In order to get such a reflection from the surface of steel, 
we have to cover it with rows of fine parallel scratches. 
If these scratches are the same depth, all that is then 
necessary is that they shall be close enough together so the 
eve does not distinguish them as separate reflections. 
That this is so is easily believed, if one will look at a fairly 
well polished surface through a magnifying glass. What 
looks well to the naked eve appears like a series of fur- 
rows under the glass. 

DiAMOND Dust 

Any material harder than the material to be polished 
will answer for an abrasive, but the harder it is the longer 
it will last before it dulls. The most effective abrasive is 
the diamond, and that is used more than is generally sup- 
posed ; over $100,000 worth is used for abrasive purposes 
in this country each year. 

The method of preparing this has been thoroughly gone 
into in the AMERICAN MACHINIsT (May 26, 1904, page 
686). It is sufficient for this article to say that all these 
abrasives are essentially brittle substances and are readily 
nowdered to a fine dust. It would seem to be one of the 
compensations of nature that extreme hardness and ex- 


treme tenacity do not go together. This is illustrated 


by the progress in making high-speed cutting steels and 
cutting allovs. The extreme of hardness is found only 
with an accompanying brittleness that puts a limitation 
on the use of the material in the form of a lathe tool or a 
milling cutter. It is not too much to expect that this 
development will reach the point where cutting alloys 
will shade into abrasives, so that there will be a materia 
that can be used under some conditions for either purpose, 
according to whether it is in the form of a powder or a 
mass, 

Diamond dust is inexpensive, but valuable, as its cut 
ting edges do not dull as do those of softer abrasives. It i 
cheap, 1f not lost, but it is so easy to lose it through care 
lessness or ignorance that its cheapness cannot be realized 
It is used by every maker of very small hardened-stec! 
parts. In the machine-tool field this limits it to the mak- 
ers of bench lathes, bench millers and gages. Sapphire 
dies for wire-drawing are drilled by the aid of diamond 
dust. For such work the dust mixed in oil is spread on 
a steel plate, and the wire which constitutes the body ot 
the lap is rolled over it by means of another steel plate 
until the wire is charged with the dust. It is then ready 
to be used as a lap. Used cautiously, so as not to dislodge 
It any more than ts necessary, the dust retains its sharp 
ness and cutting capacity long after emery or any of the 
other abrasives would have been dulled. 

The method of sorting out the different grades of 
abrasives after the grade of flour emery is reached is that 
of washing. ‘That is, it is stirred in water and allowed to 
settle for one minute. The water is then poured into an 
other cup and allowed to settle for another minute; what 
settles is one-minute powder, and so on until the desired 
length of time has elapsed to give the desired degree of 
fineness, It might seem as if the depth of the water mn 
the cup would have some influence on the amount that 
would settle in a given length of time, but no notice ap 
pears to be taken of this. As the depth is seldom less than 
one inch, nor more than two, it may not be of any import- 


ance, 
CoruNDUM AND EMERY 


The next hardest mineral as it occurs in nature ts 
corundum, which, when crystallized in a form acceptabl 
as a jewel, is the sapphire. When this material is found in 
dull-colored crystals or masses, it is called corundum, and 
when combined with magnetite, it goes by the name ol 
emery. Corundum and emery have been quite largely 
superseded by artificial materials, but are by no means out 
of use. 

Corundum comes from the East Indies and emery from 
Turkey, though various grades of sapphire and the abra 
sives are found scattered over this country, particularly in 
North Carolina, where considerable masses of corundum 
with some erystals suitable for jewelry have been found. 
They also occur in the Rocky Mountains. Emery was 
formerly mined at Chester, Mass. 

The sapphire and corundum are oxide of aluminum 
Emery is the same plus iron, which diminishes its hard 
ness according to the amount present. Bauxite is a hy) 
drate of aluminum and iron, which is not hard in itself 
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is found, but serves as an ore from which to obtain the 
harder The name comes from its original 
source at Baux, France. Now it is obtained in this coun- 
try in Arkansas, which is its principal source, and from 
The ores contain from 


abrasives. 


Alabama, Georgia and Tennessee. 

10 to 70 per cent. of alumina. 
The use of the natural abrasives is declining, so that at 

manufactured as 


about four times as much is 


present 
In 1913 the production of corundum in this 


mined. 
country had entirely ceased, and the production of emery 
had dropped to less than $5000 worth. Nearly half a 
million dollars’ worth of corundum and emery were im- 
ported. in the manufacture of carborundum and crys- 
tolon, sand, salt, coke and heated in an 
electric resistance furnace with a carbon-lined base and 
firebrick This furnace produces an ingot which 
may weigh as much as four tons. 
and purified to get the desired size and quality of grain 


sawdust are 
sides, 


This is crushed, sorted 


that is needed. 

The small amount of emery ore that is mined in this 
ountry comes from Peekskill, N. Y., the other mines be- 
ing workable only in case the price of crude emery goes 
above about $10 a ton. 

Bauxite is used as a source of alundum and aloxite, 
which electric-are furnace. 
This 


dum 


are made by means of an 
material is softer but 


and erystolon, but is found to serve a better pur- 


tougher than carborun- 


pose in some cases because of its capacity for grinding 


heat. 


less 


with The harder abrasives may easily pro- 
much heat as to make the off 


open grain of the grinding wheel, or glaze 


duce so metal ground 
fill up the 
The 
works at a 
serve well for grinding cast iron, brass, pearl, marble, and 
granite; for the latter purposes it 1s extensively. 
The artificial abrasives are used considerably as material 
for crucibles and muffles, as they stand a high heat and 
are not attacked by acids or alkalies. 


softer wheel will cut more freely because it 
Corundum and crystolon 


over. 
lower temperature. 


used 


GARNET AND FLINT 
used as an 
It occurs 


The next material in point of hardness 
abrasive is garnet, which is used for sand-paper. 
in commercial quantities in New Hampshire, North Caro- 
lina and New York. 
est In some years being in 1908, when it was down to 
$64,000, and the highest in 1907, when it went up to 
$211,000. The New York, or Adirondack, 
harder than the average, which is 7 on the scale where 


The production is variable, the low- 


garnet is 


the diamond is 10. It is obtained in two ways according 
to the size of the crystals in which it appears. If the 
crystals are large, the containing rock is broken with a 
hammer and as much picked out by hand as can be read- 
The other process is one in which the ore 
By this 


ily obtained. 
is crushed and the mineral sorted by machinery. 
means, an ore which yields only five or six per cent. of 
The mines in either case are 
open cuts and comparatively The 
shipped without any attempt at sorting, and the final 


garnet is profitable to work. 
shallow. garnet 1s 
grading is done by each manufacturer to suit himself, 
there being no standard size of grain known in the mar- 
ket. 


leather, which it seems to cut more freely than the more 


Garnet paper is especially valuable in’ working 


literal “sand” paper. 
Little, if any, sand oceurs naturally in suitable form 


for the manufacture of sandpaper. The sand used is arti- 
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ficial in that it is crushed flint, quartz, feldspar, or glass. 

Flint is not produced in this country. What the In- 
dians used for arrowheads is strictly chert. Flint occurs 
in chalk deposits, while chert occurs in limestones. Quartz 
and feldspar are classed together as abrasives. They are 
quarried for this purpose in New York, the New England 
States, Marvland, North Carolina, Pennsylvania, Ten- 
nessee, and to some extent in California. It is perhaps 
the cheapest abrasive on the market, staying consistently 
under a dollar a ton. Glass is made from sand which is 
mostly silica, so that all these three are practically alike, 
except in so far as there may be a difference in the form 
of grain and the cutting edge which it presents. The 
grading is done, as in the case of garnet, by the manufac- 
turers of sandpaper, there not being enough sale of any 
one of these materials, except as applied to paper, to call 
for any grading for the market. The amount of these 
materials used for abrasive purposes is unknown, as so 
much is used in the manufacture of glass and for other 
purposes that it is impossible to determine the propor- 
tion used solely for abrasive purposes. 


SANDSTONE 


The same is true of the next material in order, sand 
Much is used for grindstones, but much more for 
So far as it can be determined, this 
imports 


stone. 
building purposes. 
country produces yearly about $900,000 and 
about $140,000 worth of grindstones and mill stones. 
about as much 
It applies to 
It in- 
for 


Sandstone is a name which covers 
cround as one name can be spread over, 
any stone which powders into a rather dull sand. 
cludes brownstone such as was once in great vogue 
house fronts, the freestone found in New Jersey and Con- 
necticut, and the laminated sandstone used for street pav- 
ne. lt has probably In all Cases been formed by the 
intense heating of beds of sand under heavy pressure in 
prehistoric times. It may have been any kind of sand, 
a quartz sand or a clayey sand, gritty and full of small 
pebbles, or a feldspar sand. It may be hard enough to 
use for paving stones or so soft that it crumbles in the 


fingers, as that around Niagara Falls. 


Grindstones and mill stones are made from even- 
erained stone of various degrees of hardness and fineness, 
but friable enough to wear away without glazing. Our 


stones come largely from Nova Scotia, where all grades of 
fineness and hardness found; from Michigan, 
where the stone is rather soft, but sharp. and from Ohio, 


may be 


where it is coarse and hard. 

There seems to be no way of classifving grindstones. 
They can only be selected by someone with an intimate ex 
perience with the work on which the stone is to be used. 
A chisel or cutlery factory will find that certain grades of 
stone are saved for its use in the quarries, but a purchaser 
who has some particular requirement not well understood 
in the trade can only go and pick out his stone by testing 
it with the point of his jack-knife. 

Oilstones are equally hard to classify on any scientific 
The Washita the most 
they are the least expensive and can be obtained in fair 
sizes. Arkansas and Turkey stones, named from the 
places where they are obtained, are very hard, but are 


hasis. stones are used because 


seldom found in lengths much longer than six inches. 
For almost all machine-shop purposes, except the stoning 
of scrapers which are left glass hard, the softer stone is 


suitable. On extremely hard steel they will not wear 
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at all and the Arkansas stone is then found necessary. 

Artificial stones, intermediate between the two, are now 
produced from the same materials from which artificial 
grinding wheels are made. They are used even for ston- 
ing scrapers, though most workmen, if given their choice, 
will take the Arkansas stone. 
for the majority of cases because they cut more freely and 
if they do get out of truth can be trued by laying a piece 
of sandpaper or emery cloth on a flat surface and rubbing 
the oilstone on it. This is a painful job, if they are 
allowed to much out of truth. We produce about 
$200,000 worth of oilstones and whetstones in a vear and 


The whetstones, how- 


cet 


Import about one-quarter as much. 
ever, are more often sandstone than oilstone. 


LiGHT ABRASIVES 


Tripoli, rottenstone, Hindustan stone, ete., is a light, 
porous siliceous rock, which has probably resulted from 
the leaching of calcareous material from a very siliceous 
limestone, Suc h as marble. It comes largely from Illinois. 
It is used for making paint, filler, soap, cleansers, glass, 
The for 


The name tripoli comes 


and for facing foundry molds. amount used 
polishing purposes is unknown. 
from the fact that it was first brought from Tripoli, 
though that kind appears to be an infusorial earth, which 
the American variety is not. Bristol brick 
or Bath brick come from localities in England where it 
is found; it The 
Hindustan stone probably is equally well deserved. 


The names 


is also known as rottenstone. name 
From 
all localities, it is a soft, extremely friable stone usuall) 
sold in powder or brick form, which has very little gritti 
rubbing it 
the 


This material 


ness, but vet suflicient so that with plenty of 
will further polish articles 
scratches have been removed by fine emery. 


from which visible 
is easily confused with infusorial earth because it is of 


much the same degree of fineness and has much the same 


uses, 
Infusorial earth, or diatomaceous earth, is made up of 
the shells or outer covering of diatoms, small plants, 


most of them microscopic, of the seaweed family of algae. 
This earth is found to a greater or lesser extent in almost 
all parts of the country. It is from 85 to 95 per cent. 


silicon and from 2 to 5 per cent. alumina, which is 
about the same composition as the precious opal, with 
which it is classed mineralogically. The larger part of 
this material comes from California, where it is known 
as Kieselguhr. It for a long time; in 
fact, it is known that as far back as 522 A. D. Emperor 
Justinian had the dome of St. Sophia built of brick made 


It does not ordi 


has been known 


of this material in order to lighten it. 
narily hold together like tripoli so as to be sold in bricks 
or blow ks, but is sold as a powder unless it has been made 
It is use | 


for coverings for boilers and steam pipe, where it is effee- 


up with some binder and molded. a great deal 


tive because of its porosity. It is also used as a filtering 
material, and formerly was used as an absorbent, particu- 
Wood pulp 
is used now as it is less likely to break by accident. 

the classification so 


larly for nitro-glycerin in making dynamite. 


is somewhat outside far 
adopted. It is a variety of obsidian, or volcanic glass, 
which originally came from Sicily. We still import a 


considerable percentage of what we use from there. It 


Pumice 


occurs as a Massive, but very light, soft rock. In Kansas, 
Nebraska and Utah, it comes as a dust or ash from vol- 


ince extinct. 


canoes long 





The softer stones are better 
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This and infusorial earth seem to be the finest and soft 
est natural products that can be classified as abrasives. 
They are used as found, with the exception that infusorial 


earth is roasted to remove any organ matter, 


RovuGe AND Crocus 


There remains then rouge and crocus which are made by 
This 
is heated until the mass fuses together and is then pow- 
If the heating i 


heating green vitriol, or copperas, and common salt. 


dered and washed. carefully done SO as 


not to more than melt the ingredients, the color will be 
red. As it is heated more and more, it passes through the 
brown crocus color to almost blac k. Crocus and rouge 


are on the verge ol being polishes rather than abrasives, 
though they work first to abrade and then, if used as 
the paper is filled with the 
After that 
it seems as if the action must become one of bur- 
Thus it is 


is understood to be something which cleans 


crocus paper, to polish after 
particles of the metal which is being polished. 
occurs, 


nishing rather than grinding. more like a 


polish, which 
brightens it with- 


foreign substances from the surface 


abhi 


out removing any perceptible amount of material. 


SHop Uses or ABRASIVES 


The use of these materials in the shop is something 


which for the most of them may be passed over with a 


very few words. Grinding with emery, corundum, car- 


borundum, alundum, ete., is a well-understood matter up 


to the point of efficient working, but from there on there 


is nothing but disayreement as to what is the efficient 


method. This discussion has been carried on at consider 


able leneth and probably will he lor some time to come 


The question of finish by the aid of abrasives is, however, 
in a more settled condition, not because it is any less 
open to discussion, but because people appear to be in a 
mood to let well enough alone and do things the way they 


have always heen done. The surplus material may be re- 


moved in any way, by cutting tools, or grinding with 
erindstones or modern grinding wheels. Then the 
problem of producing a polished surface becomes that 


ol successively replac hie the scTrate hie s made by a coarse 


abrasive by the smaller scratches of a finer one. 


If the work is lathe work, this is usually done by means 


of emery and a stick of wood. The emery is commonly 


mixed with oil, though some prefer to use dry emery 


on cast iron. If the previous turning or grinding has left 


a surface as little torn as possible, this process should be 


a quick one and the shape of the piece which is being 
polished should be little changed. If the 


the lathe too 


work is rough 


as it comes trom there is a considerable 


danger of its losing its shape, as well as causing a 


This is a matter 


little attention. 


waste of time in the polishing room. 


pay 


to which inspectors are too apt to 
There is no real standard of smooth tooling, but the in- 
sper tor’s judgment ought to be suffi iently cood to enable 


him to send back parts which have been completed after 


tools have begun to roughen the work, even though it 
may not be enough olf size to condemn it. 
LEATHER-Coverep, Brusu, and Rag WHEELS 


If the work is irregular in outline, it has probably been 
roughed out on an emery wheel and comes to the polisher 
in about the then 
should be provided with a series of wooden, leather-covered 
wheels charged with emery of different grades, from No. 


same state as the turned work. He 
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10 to flour, or with belts of the same range. He should be 
sure to get out every scratch which one produces with 
the next finer, before he goes to the still finer one. For a 
great many jobs, the flour emery will produce as good a 
finish as is demanded, though that depends on how good 
shape the equipment is in. If the polishing wheels are 
out of round or run out sidewise, a good job cannot be 
expected. 

The wheels ought to be built up in segments, pattern- 
maker fashion, and glued and pegged so that they may 
stay in shape. The leather should be stretched on while 
it is damp, glued in, pegged with a diagonal joint across 
the wheel, and beveled radially. The wheel should always 
run so that the bevel will not catch on the work and pull 
up. The emery should be applied with hot glue over only 
a small part of the circumference at once, and be well 
rolled into the leather. The wheel should be washed and 
recharged with emery before it gets dull. Belts should 
likewise be kept in good shape and ready for use. 

After as good a surface as possible has been obtained 
by means of emery, the next thing is the use of the finer 
materials, like tripoli, infusorial earth 
pumice, and crocus. These are 


-sometimes sold to 





polishers as Vienna lime 
applied by means of brush-wheels, which are, as the name 
implies, wheels made with bristles from 1 to 114 in. long 
like a hair brush. These run at a surface speed of 6000 or 
7000 ft. per minute, These 
are made of cotton duck or woolen cloth cut into circles 
and ¢ lamped together at the center. The centrifugal force 
vives them sufficient stiffness so that they can be turned 
with a cutting tool to true them. 

The polishing material is applied sometimes in a 
powder, but oftener by mixing it with beeswax to make 
For 


Rag-wheels are also used. 


a cake which is held against the revolving wheel. 
some purposes wheels made of a single thickness of leather 
are used, If it is necessary to nave a wider-faced wheel, 
a piece of walrus hide, that may be 1 in. thick, is pre- 
ferred. In Europe, a wooden wheel is used without any 
covering and charged directly with the polishing powder. 
Exceptionally fine work may require the use of oilstone 
applied by hand with the work stationary, and then a 
This will make even 
Such extreme 


finish with erocus or rottenstone. 
cast iron look as if it were silver plated. 
finish is not in great demand. 


PoLIsHes ror BriguTt METAL 


Compounds that be more strictly classified as 
polishes, that is, polishes for reviving 
surface, are for the most part composed of fine abrasives, 


like diatomaceous earth, and a liquid or a soft solid like 


may 
an already polished 


water, benzine, oil or wax. ‘l’o these ingredients are some 
times added an acid, oxalic oftener than any other. The 
function of the acid is to eat away any dirt, grease or 
oxides that may be present and also to form new oxides 
which may be washed or cleaned off by the other in- 
gredients of the polish. The acid polishes are preferred, 
unknowingly, by those who use them because they save a 
great deal of elbow grease. 

The only harm which the small quantity of acid does 
is to remain on the surface and eat into the metal if not 
washed off. The function of the liquid or soft material 
is to make a carrier, or matrix, which will save wasting 
the abrasive. 
is always a considerable amount which covers the bench 


If tripoli or pumice is used dry, there 


and men: if it is used in oil or wax, very little is wasted 
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and the nuisance is corrected. The hardness of the 
abrasive should theoretically be such that it will not 
scratch the surface which is to be polished, but will cut 
through the dirt or oxide which is to be removed. It 
should also have something of a burnishing action, though 
that is almost entirely a matter of rubbing and pressure. 
Any dry rag rubbed on a metallic surface long enough 
will have a considerable polishing effect due to this cause. 

It is probably true that we are not sufficiently im- 
pressed with the advantages of a fine finish on machinery 
Chordal said years ago that this was a nation of deep 
scratches and high polish, and we have not wholly changed 
for the better since. It may be that the advantage of 
a good, honest, scratchless surface with a good polish is 
psychological, but we are rather coming to look for 
psychology to make good on the job. We are pretty 
certain that the machine that goes into the shop looking 
as if it had been carefully and thoroughly finished gets 
a better show at the hands of our workmen than a machine 
that displays file marks and scratches. This in itself is 
justification enough for the small cost of finishing, if a 
good job of tooling has been done before the polishing 
begins. 


2} 


Table of Standard Cotter Pins 


The accompanying table was compiled by the Society of 
Automobile Engineers to provide an adequate number of 


sizes for use in motor-car practice. When it is stated 


Body 
Size Cotter Pins for Yoke Cotter Pins for Cotter Pins for 
of and Rod Ends S. A. EF. Bolts U.S. 38. Bolts 
Bolt Pin Length Pin Length Pin Length 
or Pin Drill Pin Drill Pin Drill 
Pin Dia. Short Long No Dia. Short Long No. Dia. Short Long No 
¥ Xs is } is 
: its is § ts 4 , 4 1s is ; ; 1S 
uc oo ; 36 i s : 1s ve H ; 1S 
: 4, : ? 36 , s 3 36 3, ; j 36 
eos : i a6 is 3 : 3h Y : 1 3h 
tows i 1 360 we H 36 my 4 1h it 
is | i 1} 28 a ii 1} 30 
é 1 1} 28 Py 1} 1? 0 
+4 « ih 1} 0) 
‘ t 1k 1? 28 : 14 Is 
i } 1} 14 2S Pv 1} 1; 21 
1 j 1} 1} 28 ei 13 2 21 
1} Ye 2 11 ao 13 2} 11 
1} ae by 2! 11 24 4 2} 11 
1 6 62 2: 2 a3 : 2% 2 
1} i} 23 - $32 3 4 
TABLE OF STANDARD COTTER PINS 
that the various car-manufacturing companies are now 


carrying in stock approximately 250 dillerent sizes of cot- 
ter pins, the value of the table, where only 41 different 
sizes are listed, will be appreciated. The table gives the 
hody size of the bolt or pin and the number of the drill 


to be used. 


the manufacture of 
much higher tem- 
many applica- 
in- 


The principal for tungsten is in 
high-speed steel, which holds its temper at 
peratures than There 
tions for ductile tungsten: the ductile metal is practically 
soluble in all of the common acids, its melting-point is higher 
than that of any metal, its tensile strength exceeds 
that of iron and nickel, it is paramagnetic, it can be drawn 
down to smaller sizes than any other metal, while its specific 
gravity is 70 per cent. higher than that of lead. It neces- 
sarily follows that a metal with such remarkable and use- 
ful properties as those mentioned should soon find many ap- 
plications. One important ductile tungsten is that 
large quantities of drawn wire are produced, both flexible and 
strong, for the manufacture of incandescent lamps. Wrought 
tungsten has been substituted with success for platinum and 
platinum-iridium contact-points in spark-coils, voltage-regu- 
The durability far exceeds 


use 


does carbon steel. are 


other 


use of 


lators, telegraph relays, and so on 
that for platinum and platinum-iridium contacts, arising 
from the greater hardness, higher heat conductivity, and 
lower vapor pressure of tungsten as compared with platinum 
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Testing Diameters With a Precision 
Spirit Level 


EprrortaAL CORRESPONDENCE 





micrometer screw For very close tests a glass case can 
SYNOPSIS—Testi { du fers of collars , 
YA i / Testing Tiié fiametel j tal ”? Dlaced ove! the apparatus to protect it and the sensitive 
) . : "le dl diff "4 f ‘ ] , 
with a spirit level is decide lly erent j) ae evel from air currents or suddenly changing tempera 
usual method, yet itis used exclusively and success tures 


fully in making precision instruments for survey It is imperative that the vertical plane passing through 





ing and astronomical work, Greater accuracy is the run of the bubble shall be parallel to the axis of the 
claimed than by the usual methods of gaging. collar, thereby necessitating a lateral adjustment of the 
There are also some accurate graduating machines level mounting tube with regard to the pointe of contact 
with interesting mechanisms and histories, Th of its legs and the collar. This makes it apparent that 
method of controlling the temperature in_ the the telescope or its barrel must be reversed end for 
graduating room, involving the use of heat-resist end on the wves provided for this purpose at the inne 
ing deflectors, may contain suggestions for other ends of both shifting heads of the t sting apparatus. ‘The 
if not exactly similar problems. longitudinal graduation on the front side of the wa 
serve to place quickly both shifting heads equidistant from 

The shop olf C, L. Berger & Sons, Boston, Mass., Is O| the reve rsing mechanism mm the middle, This, DV thenns 
extreme interest to those who appreciate the refinements of the handle on the outside, enables the tele scope to be 





necessary in making surveying, engineering and 
astronomical instruments. In addition to being 
accurately made, many of the traditions as to 
the shape of different members used in these 
instruments have been discarded and new de- 
signs are used. These are pleasing to the eve 
and at the same time possess all the desired ele- 
ments of rigidity and ease of manipulation. 
Figs. 1 and 2 show an interesting apparatus 





for equalizing the collars, or pivots, of telescopes 
used in engineering and astronomical instru 





ments. After collars for telescopes have been 
turned to size, they are taken to the instruments 
shown and allowed to acquire the temperature 
of the room. This is espe lally necessary alte 
the handling during the turning operation. 
The testing apparatus is mounted on a heavy 
cast-iron bedplate in the same manner as a level 
tester. It has a fine micrometer screw of known — ff 
pitch at one end and two pivoted points for rest H 
ing places at right-angles to it at the other. The 
distance of these pivots from the micrometer 
screw is known, so the value of a spirit level may 


be expressed in its measure of are. In this case 
the micrometer screw with its graduated disk 
serves primarily as an aid in setting the bubble 
to any convenient line of the level sc ale, and also 
to determine differences between the diameters 
and to show inaccuracies in the cylindrical shape 




















of the collars, it being extremely difficult. to 
make these absolutely round. And even if made 
round, they have been found to change both in 
form and diameter without apparent cause, even 
after seasoning, and without having been used 
in the field. 
ELIMINATING VIBRATION Fig. 1. Testing Cottar Diam- Fic. 2.) Leven Raisep Apovi 
a ye ee ey ey ee Se ETER WITH A PRECISION rHE Work ror AbJust- 
instrument rests on a bracket secured to a brick nies — 
wall, so as to be undisturbed by vibrations and jarring — lifted out of the testing wyes and turned end for end 


from factory or street. The bedplate is also provided with without touching it with the hand, avoiding the chance 
means of leveling up to prevent unnecessary wear of the of error due to changes of temperature from this source. 
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As will be seen, the level is counterweighted so as to be 
easily moved up or down. It is not necessary that this be 
reversed at any time, since It is not desired to place the 
telescope or its barrel truly horizontal, but to see if the 
level bubble remains the same when the telescope is 
turned end for end. It is necessary only that the strid- 
ing, or testing, level be in approximate adjustment with 
its legs, and it is to facilitate this that the level mounting 
is provided with a swivel joint attached to the overhead 
lifting mechanism, which enables it to be easily turned 
end for end in adjusting the level approximately longi- 
tudinally before tests are made. 

The numerals on the wall are distance marks for other 


tests and have no connection with this. 
Tike Grapuatingc Room 


Another very interesting department is the graduating 


room shown in Figs. 3 and 4. This has been built es 
pecially for this work, each machine having a_ solid 
concrete foundation independent of the building. It will 
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makers. This machine was bought from him about 1899, 


when he was in his ninetieth year. 


Drivinec THE CrircLe with Two Worms 


The circle of this machine is driven simultaneously by 
two worms on opposite sides, as can be seen by noting the 
position of the large bevel gears. This was to eliminate 
any possible distortion of the circle when driven by a 
single screw and to reduce any minute errors which might 
exist in the worm. This is considered an extremely ac- 
curate instrument, although before it could be used in its 
present position, it was necessary to rebuild the lower vor- 
tion owing to the effect on it of the vibrations of a large 
The illustration shows the three additional supports 
with 


city. 
located around the edges of the original supports ; 
these in place, the instrument is not affected in the least 
by an elevated-railway train passing within 500 ft. of 
the fa tory. 

Next beyond the Wurdemann engine 
by John H. Temple, a contemporary of Wurdemann, whe 


is shown one built 














Fic. 3.) View in Grapvuating Room 

he noted that the flooring around the machines consists 
of separate planks which can readily be moved and which 
do not transmit the vibrations caused by walking around 
the machines. 

William 
This 
is the crowning effort of a well-known instrument maker 
for about 60 


The machine in the foreground was built by 
Wurdemann and has a circle 30 in. in diameter. 


who was in business in Washington, D. C. 
years, being at one time in charge of the shop of the U.S. 
Coast Survey. Here he gained a wide experience in gradu 
ating circles for the instruments used at that time, and 
by studying the shortcomings of the dividing machines 
then in use, he was able to design one for his own shop, 
which he established soon after leaving the government 
service, 

but after its 


completion, he had the satisfaction of graduating many 


He spent many years in building this, 


circles, both for his own use and for other instrument 





Fig. 4. 


‘an engine with 








The LALGer CrrceuLar GRADUATING MACHINE 
cl votod the ly st years of his life ana all his spare Titre te 


building has a 36-in. circie and is 


and perfecting it. It 


driven by one worm. Its design was carefully werked 
out, and it is considered a masterpiece in this line of work. 
Mr. ‘Temple worked chietly by himself, being so conscien 
tious, or particular, that he would not entrust his instru 
he had but 
He died when about 65 years old, and 
this 


Berger & 


ment work to others. It is believed that two 
apprentices in all. 
probably never eraduated more than 30 circles on 
engine. It has been in the possession of C. L. 
Sons for about 27 years. 

The last machine in the line is older than the others. 
It is known as the Ramsden engine and was built in Lon- 
don by that famous maker who probably preceded all 
others in first produc ing acceptable vraduations for sex- 
tants and kindred instruments. It was originally only 
a master graduation on its circle, from 


which the graduation had to be reproduced or copied on 
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the circle to be graduated. It is interesting to note that 
the original, or master, graduation is still there. 

Many years ago this machine came into the possession 
of a New York firm, where it was developed by a Mr. 
Whaley and a Mr. Hamilton, who, after many failures, 
added the automatic features. It is now a very simple 
automatic dividing engine used for graduating survey 


ors’ compasses and similar work. 
UsinG A Secror For Division MOVEMENT 


In Fig. 4 is shown the latest graduating engine, which 
is locaied in the other end of this room, The same pre 


cautions as to heat distribution are followed in this case. 


This is known as the Heyde engine and was built in Sax 


ony, Germany, in about 1907. Its circle is one meter in 








Rack FOR PLATE PATTERNS AND Record BOARD 


latest method of 
The 


ratus of this machine is of an entirely new design, diffe 


diameter, and it is provided with the 
making accurate graduations rapidly. tracing appa 
ing from other engines of this kind in having the mechan 
ism of cam gears and similar devices placed in a hort 
zontal instead of a vertical plane, as has been done here 
tofore. The great advantage of this is in affording a ready 
inspection as to the proper working of the intricate mech 
anism, 

Another new feature is that the movements of the worm 
are controlled by means of a sector, as can be seen in 
front, instead of the usual chain-driven worm with ham- 
mer and anvil contact. This use of the sector Is some 
what startling in precision instruments when we considet 


that the sector revolves continuously, engaging the pinion 
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at every revolution and turning it as many teeth as ther 
are teeth in the sector. By using sectors having the co1 
rect number of teeth, all ratchet mechanism is obviated. 
which makes a much more simple machine. The engag 


ing of the sector with the pinion has not developed an\ 
of the difficulties which might naturally be feared, and 
the 


There are also three automati 


done on this machine 
longitudinal dividing 


finest kind of vraduations are 


engines in this room, one being shown at the end ip Fig. | 


KEEPING A UNiIvrorm TEMPERATURE 


In order to keep the temperature of the graduatin 
room as uniform as possible and to avoid distortion due 
to heat striking the machine, protection shields-of asbes 
fastened along the wall in front of the steam pipes, 


ads can be se Ch Onl Cae hy sic : 


tos are 
These direct the heat up alon 
the wall, instead of allowing it to strike directly on th 
machines, 

oot so lal 


This room has been made firep: as possible 


The outel 


abe 


walls hollow as a 
| all 


It is very easy to keep the temperature 
the 


are 


by 


protection against dampness, 


modern methods. 
windows and sky 
livhts are double. 
at 70 deg. F. 
» it down in the summer 
requiring a stationary temperature, 
are made at night the electri 
The machines are started, and the 
the The 


chines automatically stop themselves when the vraduations 


stationary in winter, but more difficult 


to ke In cases where the most 
accurate graduations, 


they with 


hecessary, 
lieht turned down. 


operators vO 


home after locking doors. ma 


‘ completed. 
As 


ments 


can readily be imavined, the making of instru 


of this kind involves a large number of different 


parts Which require looking after as they progress through 
the To do this efficiently, a very interesting sys 
tem ol 
use of different colors, designates different sizes or types 


aclory, 
boards and plugs has been devised, which, by the 


of instruments. This same idea is carried out in a num 


ber of other departments, the adaptation to keep track ol 


hig. 3, 


which also shows a 


plate patterns being shown in 

substantial and convenient rack for the patterns. This | 

built of iron-pipe uprights carrying supports for the edge 

of thi pattern plates, This stem Was hot in operatio! 
ihe time the photoyray h was taken. as otherwise the 


1 


plugs representing pattern plates which were in the fou 
shown and 


drv would have been taken out of the board 
Dil 


placed in a similar board representing the foundry. 


ferent moctfications of this svstem have been found te 
work advantageously in the shop, and their use is beim 
extended into the various departments 

In tests conducted at the University of Wisconsin to 
letermine the relative efliciency of white metal, roller and 
ball-bearings, it was found that in all case the power pe! 
bearing (measured in watts) diminished with temperature up 
to about 100 deg F., after which there was a tendency to 
become constant There was a considerable’ increase ot 
power required in respect to speed Thus at 80 deg. F., wit! 
a 730-lb. load, and for white metal, the power was 13 watt 
it 150 revolutions, 30 watts at 250 revolutions, 45 watts at 
50 revolutions, and 74 watts at 450 revolutions The cor 
responding figures for roller-bearings were 10, 19, 28 and 40 
watts, and for ball-bearings 10 and 18 watts The 
0.015: for roller-bearings 0.004 to 0.011; and for ball-bearings 
0.0015 to 0.003 Breakdown tests were made by increasing 
the load until there was a sudden rise of temperature, with 
coefficient of friction followed approximately the temperature 
law For white-metal bearings the coefficient was 0.005 to 
the following results white metal, 4250 Ib per bearing 
roller-bearings, 5100; and ball-bearings, 4650 Ib 
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The Fault Finder 


By J. P. Bropuy* 
Here is a new name for one who should be con- 
sidered an important men in any line of business—the 


If he is smart and exceptionally cautious, 
thousands of 


Fault Finder. 
this man can without question remedy 
large and small defects in any line of business. 

The Fault should be strictly in touch with 
the superintendent. The position requires his rambling 
through the plant, anywhere and everywhere: loiter 
pleases, though, of course, not inter- 
All the time he 
must keep in mind anything he observes that is 
but be extremely cautious when making inquir- 
les not to the slightest sign of disre- 
spect. He 
ceptionally 


Finder 


ing wherever he 


fering with the foreman or workmen. 


not 
right, 
show irritation or 
ought to be of a cheerful disposition and ex- 
undertake. 


firm in anything he may 


Perhaps his services would be nearly as valuable on 
the outside of the building as on the inside. They would 
commence with the handling of rough material entering 
the plant. He would that many 
men were employed, so that they were in one another's 
way something that is often He would be 
alert to notice whether the appliances were obsolete 
He would be careful to see 


note, perhaps, too 


very seen. 
or inadequate for the job. 
how incoming and outgoing shipments were handled; it 
is an easy matter to spend considerable money foolishly 
in the handling of material. He would cautiously find 
out how everything was handled inside the plant, and if 
the shipping department was taking care not to waste 
time in packing and unpacking; in handling any kind 
of material in a plant—in the storeroom or elsewhere 
a vast amount of time is wasted through the inability of 
the man in charge to determine the correct way to do 
things. In other words, this new man would not be a 
good Fault Finder if he did not discover in his travels 
every day more or less things being done in a costly 
manner. 
A Wipe Scop! 
In many places of business the employees have a habit 
of taking care of prospective customers and visitors with 
This 


creates more or less discomfort on the part of the visitor 


reluctance, for reasons best known to themselves. 


and he feels somewhat intimidated. This is something 
the Fault Finder should be alert enough to notice and 
correct. It is the little things that create more or less 


disturbance in the minds of the parties who wish to spend 
their money, and these little things should be positively 
eradicated, 

This new man would perhaps find employees in all de- 
partments of the business wandering around aimlessly 
looking ior things, a situation that could easily be cor 
rected if the management were aware of it. If something 
is wrong with work that is being done and the foreman and 
men are discussing their troubles, he can listen to the con 
versation, and perhaps make a report which would lead to 
a permanent remedy in the future. It will be understood 
that this man must be extremely diplomatic. 

No doubt many reports that he might turn in would 
be useless, while many others would be extremely bene 


ficial. In making his reports to the superintendent he 





*Vice-president and general manager, Cleveland Automatic 
Machine Co 
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might bring up many things which had previously been 
However, if he discovered only one thing 
great final 


e 


investigated. 
of importance each day, it would mean a 


saving to the company. 
Nor A DETECTIVE 
Fault Finder, of course, is a new term for this man, and 


But he 


is done 


some people might class him with the detective. 
is different from the detective in that nothing 
without those with whom he is dealing being aware of it. 
A detective does things on the quiet, whereas the Fault 
He has not the slightest 
fact, he dis- 


Finder is out in the open. 
thought of deing anyone any damage. In 
cusses the reports he intends to make with the parties 
about whom they are made, and the blame in many cases 
is attached to the superiors rather than the individuals 
with whom he is dealing. 

A mechanic might be having more or less difficulty in 
performing certain operations. The Fault Finder would 
vet busy immediately to find out why such a thing caused 
so much annoyance. ‘The trouble might emanate from the 
drafting room, or it might be the fault of the mechanical 
department, but no matter where the fault is, he would 
discover it and make a report. The superintendent would 
then get busy and 


Everyone who has a position of any importance to fill 


apply the remedy. 


is always more or less busy, and has not the time to think 
about the things the Fault Finder must have uppermost 
in his mind. For this reason the Fault Finder has a line 
of work absolutely different than anything else. His 
duties are just the reverse of those of the general run of 
overseers, 

He must be a thoroughly capable individual, fearless in 
his work, never becoming friendly with anyone in any 
department to the extent of trying to cover up his faults. 
He must be a man of strong character and clever in every 
way, for the reason that any number of things he might 
see and make a report about would be considered insig- 
nificant or sufficiently investigated before by his supe- 
This attitude should not interfere with his think- 
He must be a man who 


rors, 
ing powers and create a reaction. 
would expect this very thing to happen, for many things 
he might think exceptionally bad would be, in the minds 
of those who had the matter in charge later on, things 


of small Importance. 


COOPERATIVE SPIRIT 

Kxtemporaneous reports from him would be considered 
Positive and unbiased reports are 
Neutrality and no de- 
This quality would in 


as of doubtful value. 
what is expected of such a man, 
viation from it must be his motto. 
time create a feeling among the heads of departments 
that would result in his attention being called to many 
things which might otherwise escape his notice; in other 
words, codperation would be engendering because of ex- 
isting good feeling. 

The Fault Finder should build up harmony in the di- 
rection of extreme fairness in all his reports and grace- 
fully correct mistakes that might possibly injure another. 
He must be a somewhat clever individual, yet absolutely 
honest. He would have no power to give orders to the 
men or those in charge; if he did, it would lead to con- 
fusion and conflict. Of course, such a Fault Finder could 
be made use of to advantage only in a business of good 


size, 
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Making Piston Wings With the 
Punch and Die 


EDITORIAL 





SYNOPSIS When 
the hrass strip, which Has previously 
the 


then drilled. followed by two subsequent 


/ 
making Lii@ne piston winds 


/ 


ern cul ia 


corre cl width. is first hlanked. Tu 0 hole S dat 


bending 


Ope rations. In making the knife bar. a part must 


he produced which as light, owind to its hadi speed 
of motion, and also hard lo re sisal wear, The tools 
shown in this article are of modern design and 


manufacture and are giving the best satisfaction as 


regards quality and quantity of production, 





The electric cloth-cutting machines made Ivy the Wild 
Co., Norristown, 


shown in a previous article, 


man Manufacturing Penn., have been 

The first operation when making the piston wing, Fig 
& is blanking. This is performed on -the tools shown 
2 and 2-A. The brass stock is first cut to the 
then fed the die at the end A, 


being pushed against a stop which is operated by the fin- 


correct width and into 


( ORRESPONDENCH 


ver -Trom 
on Fig. 2-A. 
the first 

The 


with a leaf spi 


Tih 


part | 


strip Is 


punched out. 


better 
to descend and 


sie : this detail may be 


punch is ther 


rear seen 


Th 


janked out 


caused 


forward until the pin B, held 
tin 


next pushed 


ing, drops against edge of the opening 


The prude h is then caused to d scend again 


and the next part blanked out, the amount of stock wasted 


being then the 
shown at (, ai 
The bars of the 
Ings in the die 


| ? ! 
pro uce Gupik 


The jig 
p>and 3-A. 7 
which it. fits, 


(These details 


Use 


are then dropp 


turned over on 


‘punch a 


One of the blanked strips is 
ed piston wings, at D 


through long steel bush 


PELTDVUEEPUTN. 


id two of the blank 


e wuided 


so that the tool will work smoothly and 
ate bla Ks, 

DRILLING THE WINGS 
| for drilling the wings is shown in Fig 
‘he blank is located by two pins, betwee 
and held in postllor with a leat spring 


\.) The handles 
ed down over the latch pin, and the jig is 
its Two No. 31 holes are then 


mia\ he seen itl lig 


base. 




















Fig. 2. BLANKING OvT THE Piston WINGS 


: a 
I: IG. «>. 


Dritt Jig ror THe Piston WINGS 























Fic. 4. First BENDING OPERATION 


Fic. dD. 


FINAL 


BENDING OPERATION 
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DeraiLts oF PuNCHES AND Dies Usep IN THE PropUCTION OF PIsTON WINGs FOR CLOTH CUTTERS 
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drilled through the bushings A. One of the drilled pistor 
wings is shown at B. 

This handled type of jig is quick in operation and offers 
a handy medium for holding while drilling. 

The first bending operation on the piston wing is 
These 


tools are used on an arbor press, the base A be Ing held 


performed with the tools shown in Figs. 4 and 4-A, 


in a vise and the punch B operated by the machine 
plunger. The drilled part is located on two pins which fit 


in the’ machined holes, and the clamp C is tightened on 





——_——_—"|] 














FLATTENING KNIFE Bar 
it by the knurled screw PD, the clamp being fulerumed 
The 


arbor-press plunger onto the piston wing 


on the pin shown. punch is then forced through the 


which is bent 
to the contour of the pune h. One of the parts alter being 


bent is shown at F. 


FINAL BENDING OPERATION 
The second and final bending operation is performed 
in the tools shown in Figs. 5 and 5-A. Th part is lo- 
cated by two pins which are forced into the drilled holes 


with the knurled screw A. Springs draw back the locat- 
The clamp 


The two 


ing pins when the knurled screw is loosened. 
FB is fastened over the piece to hold it securely. 
handles C are then forced down by hand and the punches 
D, which are integral with the plugs to which the handles 
are attached, bend the ends of the part to shape. 

For this operation, the tool is held in a bench vise at a 
convenient height for the operator. 


The making of the knife bars follows an interesting s 


quence of operations. These bars are made from No. 16 
vage seamless steel tubing. 
FLATTENING TILE Bar 
The first operation is flattening the bar while hot. This 


The 


tubing, which has been cut to length, is placed with one 


is performed in the tools shown in Figs. 6 and 6-A, 


end against the stop A and the tube resting en the an- 
vil B. 

The punch is caused to drop on the tube, 
A steel into the 
flattened part, and the bar again flattened 
A slot is then punched in the flattened end, 
the tools being arbor The 
the flat are straddle-milled, the tube he Ing held ina 


flattening the 


end. wedge is next driven end of the 


W ith the tools 


desc ribed. 


used on an sides of 


press, 
ma- 


vise. The end is then form-milled. the tube again 


chine 
being held in a machine vise, 
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The outside surface is next turned in a lathe. after 

which the tube is hardened, leaving the end to be threaded 

soft. The hardened part is then ground, and lastly, 


the thread is cut in a lathe. 


Gigantic Machinery Work 
By Eruan VIALL 


The average mechanic has no conception of the enor- 
the sugar-making industry Re 


St. Louis. Mo.. 


mous machines used in 
cently, the Fulton [ron Works, shipped to 


Cuba a sugar mill the parts of which filled 45 freight ears. 
In the lot were 14 rolls, two crushers and four fangs of 
pressing rolls of three rolls each—each roll. weighing 
32.000 Ib. The entire machine weighed 1750 tons. or 
2,500,000 Ib A 1200-hp. engine is employed to run 
one of these machines, cane pulp being used as fuel. 


At the time the shop was visited a similar machine was 
nearly completed for the same concern that bought this 
one, 

Naturally, in a shop building machines of this size, one 
expects to find huge planers, boring mills and other ma- 
chine tools to match, and he is not disappointed, though 
outside of their size, the work done on them differs little 
from that done in smaller shops. An example of what is 
one of the big Niles-Bement-Pond 10-ft. planers 


done on 


is shown in Fig. 4. Here 10 mill housings are being 
planed up at once, The total weight of the lot is 148.000 
lb.. or over 7 tons each. Four tool heads are used at 


one two on the CTOSs rail and one on ene 1) side housing 


In Fig. 2 is shown a gear, 13 ft. 6 in. in diameter, hay 











BEDPLATI 


Borrine Bi ARINGS IN <A 


Fig. 1. 


mill made in 


boring 


ing the bolting parcds hored out on a 


the shop. These huge gears are cast solid, and the teeth 


are not machined except on th ends The reason Tor this 
is that fuel is ~) cheap that if is not considered worth 
while to machine the teeth to save the extra friction. lf 


“Ome se could he found ior the cane pulp other than as 


fuel, it might pay to machine the gears. ‘To use the shop 


expression, the sugar makers have “power to burn.” At 
the left of the big mill is a Pawling & Harnischfeger hori- 
zontal boring mill being used on some small work. 

In Fig. 3 is shown a big American radial being used to 
drill the holes in the bolting The 


gear is blocked on the bedplate with wooden wedges, and 


pads ofrone of the fears, 


the small jig shown at A is clamped on each pad in turn 


drill. 


horing of the hearings in one of the smaller he: 


to cuide the 

Th 
plates is shown in Fig. 1 
A and B to raise it to the 


The hed is set on the two syy 


cial blocks desired height for 
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easy working. The work is handled by means of the trav- bar is guided by the bushed cross-pieces 7 and F, which 
eling crane, which hooks into the eye-links C and D. Four are bolted to finished surfaces on the bedplate. This makes 
bearings are bored and faced on each end. The big boring — the bar self-aligning, as a floating drive is used. 


























Fig. 2. MAacuHINING ONE or THE LARGE GrarRs Fic. 3. Drituinc tHe BoLttTine Paps 
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Strengthening a Motor-Truck Shaft 
by Heat Treatment 


By JoHN YOUNGER 





Chemical Physical 
‘Ur ar ’ ’ oa ae er Cer b 
SY NOPSIS—The driving shaft on a large motor : _ ' 
' Carbon, about 0 20 per sq. in 
truck transmitted 1614 hp. at o7 r.p.m., and qave Chromium, about 15 Flast limit 0.000 
° a = : Manganese, about 0 30 Maximum strengt} 105,000 
trouble hy breaking. The conditions of the shaft Nickel, about 1 O00 Pe, Cent 
‘ i : : Silicon, about 0 20 . ee 
were inve stiqated closely and the methods hy which. Phophotus and sulphur, bel Ww 0.04 Reduction in are an 
, . : Elongation 25 


first of all, the design was improved, are described 
in detail. It was insufficient and the only problem CALCULATIONS OI rRENGTH 


left was as to whether or not the material could The following are the particulars of the motor truck 
be changed. It was impossible to increase the upon which all caleulations must be based: Motor de 
size of shaft, and experiments were made to im- velops 44 hp. at 1000 r.p.m. under average conditions ; 
prove the strength of material. It was found that transmission reduction is 3.77 to 1: worm-gear reduction 
by suitable heat treatment the elastic limit could is 9.75 to 1: total reduction, 36.8 to 1. 

be raised to 175,000 lb. per sq.in. Experience From various tests the efficiency of the transmitting 
with these heat-treated shafts has now extended mechanism between motor and axle shafts on this gear 
over a period of two years, during which the re- ratio has been found to be about 75 per cent. There are 
sults have heen satisfactory. therefore 33 hp. transmitted as a maximum by the shafts 





at 27 r.p.m. 

The design of the shaft and its adjacent parts is shown In common with usual road-vehicle practice, a differen- 
in the diagrammatic sketch, Fig. 1. The splines at the _ tial gear is fitted, so that the power transmitted by each 
ends fit slightly loose, so that it is under no constraint shaft at each wheel is only half the total. The shaft 





OF EREMT IMS 





_Tvanr Tanne 


—_ Smarr rane Moron TERQUE 








Fig. 1. DiaGramuatic Desian or Truck Rear AxLE SHow1ne LOcATION or SHAFT 


except to move in a rotary path. In other words, it is shown in Fig. 2, therefore, is under maximum pure 
intended to be subject to pure torsional stresses, with no torsional stress due to the transmission of 1614 hp. at 
complicating bending effects. 27 r.p.m. 


The shaft itself is shown in Fig. 2. It was made from 
ego - ErrectiveE DIAMETER OF SHART AND Errect oF SPLINi 
214-in. diameter chrome-nickel bar, turned all over to 
2.1235 in. diameter. The sper ifications of the steel read The next question that arose was as to the effective 
in accordance with the accompanying tabulation. The diameter on which to base calculations of stress. The 


shafts broke in service as shown by the illustrations, Figs. arge diameter of 214 in. would not be accurate, inasmuch 


* 4 5 and 6. as the flutes at the ends weaken the shaft to a considet 
able extent. That they do weaken the shaft is obvious 

*Prese € > spr Fe ee g ; eric: soctie j , » - : 
Pr nted at the spring meeting of the American Society from Figs. 3. 4. 5 and 6. where the lines of clevag 


of Mechanical Engineers. Slightly condensed 
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ire clearly seen to start from the corner of the spline, 
While it is true that a sharp corner is a dangerous source 
of weakness, it was impossible to get a radius of more 
than 0.02 at the fillet 
bearing surface. Keyseats or splines are always weaken- 
ing elements, but it is unfortunately impossible to do 


in. without reducing the area of 


without them. 
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60 per cent. stronger than a shaft with splines added. 
The immediate conclusion, therefore, would be that cal 
on the 


culations for strength should be based at most 


diameter at the bottom of the splines. 
To try out the value of this conclusion in practical 
tons’ capacity. 


fashion, a truck was loaded up to full 5 
somewhat in a eradle, 
“avel, as shown in Fig. 


Its rear wheels were then anchored 
which would allow about 6 ft. of tr 





C. E. Larard read a paper in 1911 before the Institu- 
tion of Automobile Engineers on “Strength of Castel- 7. <A driver then made the truck surge to and fro, the 
Diam & < Elastic Re- = at 
eter of Particu S = sihence to Limit. 4 
Speci- larsof <& i Modulus of S of Elasticity = Work to Produce So Angle of 
= men Keyway |= ab Rigidity 3 in Inch-Pounds + : Fracture in Inch-Tons = Torsion 
2 S ¢5 3 i = 83 % cS sth & ae te " 
; Z a ~ s¢ - on ok =| 3 + S = =| S ‘. 
: = mp 6s FE ~ 7. ST. oF ooens t Bs & < = 
- ‘= ey ~ 7 x ‘ = © = _ ; - s- —_ om 
in ws 3 Sv = 8 se we q- re a vv ~ 2E s@ ES ~ ~ 
2 ae = ~ is} = BR SF a =5 BS a a5 “She E . 
Form of Sees fF Eo 35 2 sk * a + ee #8 58S 4% 3 
Specimen So — an oun SS fa - Q Ry r= oa a, row = = 4 f 
In. In. In. In In Deg Deg. Deg. Mi 
108 Castell | — 3 7, 16,100 53,080 > 144 > 266 «31.251 135,000 457.16 57.14 138.58) 24,300 M45 68.1 33 47 
109 Plan 2 14,800 40,000 11.68 «10° 21D » 970 19 90,800 438. 6 4 83 17.44 25890 740 92.5 41 29 
110 Castellated 13; 182 ve ' 7.400 17,420 1. 623 $429 1.484 547,.7.0 257.0 32.12 13.89 20,980 70S SS.5 34 17 
11! Plain 133 6100 13.7z0 12 01 x«K104 iSO) 3.256 1.804 11.600 281.5 35.19 19.51 24.200 1038 129 25 30 20 
liz ¢ tellated 1; a2 4 1430 9,166 1.382 2.334 1.283 38,000 161.7 20.21 11.10 20490 490 86 25 39 Ip 
113 Plain 1} 3,850 8,387 11.79X10" 5265 3.049 2.127 28,100 195.6 24.45 17.07 17,960 1040 130.0 33 9 
114 Castellated 1, 1 j A 2750 3,300 1.07) 2.498 2.39 16.55) 1OL 1 12.64 12.11 11,330 999 124.9 36 17 
115 Plain ! 2680 2.568 11.4710 120 $O4S 3.812. 11,700 122.6 15.32 19.16 11,260 1563 195.4 30 9 
1 2 3 { 5 t} 7 s 9 Ww 11 i2 13 i4 15 16 17 IS 19 20 21 
TABLE lL. STRENGTH OF CASTELLATED OR SPLINED SHAFT -LARARD 


lated or Splined Shafts.” The results of his investiga 
tions are shown in Table 1. 

The diameters of the plain shafts were the same as 
the diameters of the splined shafts at the bottom of the 
keyways. The limit of elasticity and the torque at frac 
ture for the splined pieces are seen to be slightly vreater 
Yet, 


than that for the plain. when we turn to the work 























Fig. 2. THe Original SHAFT 

lind it takes more energy 
to break the plain shaft than | Mr 
Larard merely points out this difference, but does not 
account for it. It would certainly seem as if the pro- 
je tions should give an added strength to the shaft; yet 


required to produce fracture, we 
t does the splined. 


the alternations being measured. The idea was 


maXimum stress 


extent ol 

fo ve thr 
full jorece of the motor, as 
of the Hywheel acting against the inertia of the truck. 
shaft was left parallel in its length, the other wa- 
The former broke first and 


Ive on the axles I) obtaining the 


well as the rotational energy 


One 


turned down in the center. 
the latter some little time after, 5141 blows being neces 
sary. The total twist in the second exceeded 700 deg.. 


whereas the twist in the first was through an exceedingly 
short length, all being concentrated near the end of the 
lt to note in Fig. 8 
the beginning of the planes of cleavage. 

From this test it is evident that the conclusion is jus 
tified that the diameter at the bottom of the splines is 
the one to be taken in calculations for strength. Accord 
ingly, the design was changed to that of Fig. 9 in which 
the diameter at the bottom of the splines is 1.75 in. The 


splines (Fig. 6). is Interesting 


shaft formula therefore gives 
321.000 hp. 


Marimum s/PeNS per Napali ve inch 
/ 2 
nds 


= 36,500 lh. per sq.th., Approx. 





























Fig. 3 Kia. 4 Kia. 5 


Fig. 6 


CHARACTERISTIC FRACTURES AND EFFECT OF SPLINI 


in the ultimate their presence seems to hasten its downfall. 
This is borne out by the appearance of the fractures in 
Figs. 4, 5 and 6. It seems to me that while the splines 
add a slight extra strength to the shaft under static condi- 
tions, they subtract from it under dynamic conditions, 
where fatigue is likely to result. 

Taking the energy required to fracture as shown in 
column 17, the plain shaft could be considered 30 to 


This gives a factor of safety of 2.5 based on the elasti 


limit, or 2.9 based on maximum tensile strength. 


BRAKING PROBLEMS 


This particular design of truck has a powerful brake 
located near the transmission, so that all the braking 
effort is transmitted by the rear-axle shaft to the wheels. 
We are quite safe in assuming a maximum load on each 
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rear wheel of 8000 Ib. and can assume a coetticient of 
adhesion of the rubber tire to the road of 0.6. 
ter of the wheels is 40 in., so that the torque on the shaft 
is 96,000 in.-lb. I do not believe that we really get this 
torque, owing to the elastic rubber tires absorbing part 


of this but that it were obtained. we 


The diame 


blow: assuming 














I's 


WAS SURGED BY 


CRADLE IN Wuiicu Truck 
Own Power 


Fic. 7%. 


would have a maximum stress of 93,000 Ib. pet <q.in, set 
up in the axle from the formula, 
=fr* 


mye ° 
Twisting moment or forg ie 


(It must be understood that the loads mentioned are not 


normal working loads, but are the maximum that can be 


expected.) 


It is obvious, therefore, that the shafts which have 


broken may have been considerably overstressed, although 
up 
this 


rh mileages, 


a large number of these actually ran |i 
to 30,000 and 140,000 
reason, it was felt that a comparatively small increase 


breakages, 


miles before breaking. For 


such 


suthi wnt to pre vent 


he 


strength might 
and a set of experim nts was put in hand to determine the 


coverning factors. The hecessitv Tor this lay in the fact 


that it was almost impossible to increase the diamete: 


of the shafts, which was, of course, the obvious step to 


take. 


CHANGE IN DESIGN 


A study of the results of Mr. Larard’s paper, and of th 


convineed us that 


each spline is consid red as a small cantilever of breadth 


fractures shown in Figs. 5, 4,5 and 6, 


the large splines were a grave source of weakness, 


2b jutting out from the shaft, with a load of 2W upon it, 
the bending moment at the junction will be 2W). 

but keep 
half its 


The 


If now we take double the number of splines, 


the same total bearing area, each spline will have 
breadth half its load. 
Wd 


former 


former and carry 


bending moment will then b or only 14 of what it 


was before (Fig. 10). In addition to the gain in strengt 
by this change, the diameter of the shaft at the bottom 
| by the height of one sp! 


of the splines can be Increasce 
and yet keep the outside diameter the same. 


1OS0 
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It was felt, also, that as the strength should be caleu 


lated from the diameter at the bottom of the splines, if 
would be advisable to turn down the shaft in the middl 
and so reap the advantage of having it uniformly strong 
throughout its length, and avoid trouble due to suddet 
changes In torque-resisting values 


This, therefore, wave a shaft (Fig. 11). in whieh 12 
splines were used, with the effective diameter increased 
from 1.75 in. to 18965 in, This was an increase uv 
streneth of 

1.) H.86 
/ ’ 
1.753 5.36 "Fr . 

The body of the shaft was ground and polished to avoid 
all scratches, It was foun rom) eXamination of tra 
tures that the slightest flaw was enough to start a breal 
dow Particular attention was given to the junction of 
the main body of the shaft with the parts of larger diam 
ter used for the splines to avoid grooving of the tilleti 
tool. 

Errors IN MANUPFACTURI 
The des er naturally lo rst to the manufactur 


re one aol the Hirst 


ne eh as the cause of tits Lroubles, a 

estigations was with the « t of assuring ourselves 
that the ix wis subjected to pure torque and nota com 
ned bendn rand twi tine stress Ila a-dozen complete 
i\les ome of which had run up lara mileage with no 
racture, and the remainder had fractured in their earl, 
| eC. were inspected in detarl No ditlerence Wis found, 
the only errors present being e that fell within what 
could ( iM considered il | 1 ‘ Toreranes Thi 
disposed effectually of improvement be elTected in ma 
chin process, Unfortunately, out bnproved shaft, whil 

















Fig. 8. LINES SHOWING PLANES or CLEAVAGE IN A 


SHAR ro 


ABOU 


omewhat stronvet! and ol loner q life. al “) broke down i! 


and further improvement was destred. 


the long run, 
CHANGE IN MATERIAI 
This left only the material question to be studied. It 
id first been the impression that the best matertal avail 
ble was being used, and certa the physical tests giver 
at the beginning ol thr paper il ite a high grade of al 
lov steel. LI had noticed the curious fact, however, that 


f ordinary soft 


the energy required to tTracture a prece o 
mild that 
racture an exactly Sit 


Mr. 


steel was practically the same as required to 


lar piece of high-grade alloy steel. 


his papel also noted this tact, fin ling 


Larard i 
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that the work required to twist 3 per cent. nickel-steel 
shafts, about the same as that re- 
quired with soft carbon-steel shafts. Several tests which 
I have witnessed have even shown that a soft-steel bar 
requires more energy to break than a hardened bar. The 
question, therefore, at once suggested itself: “Should the 
shaft be of a softer steel, capable of twisting more un- 
der a suddenly applied load and afterward returning 
should it much 


oil-hardened, was 


to normal conditions; or be of a very 


All fillets must be smooth and turned surface 
must have no sharp tool marks 


papas: Sam — 


a iaieicaaaneaaae 














ee 





SHAFT 





SECOND DESIGN OF 
harder steel, which would be more rigid and not deflect 
so much, but which would require a greater load to break ? 

I reasoned that if the limit raised 
materially, the shafts would stand up better. Experi- 
ments made with small heat-treated specimens, which 
could be bent by hand, indicated that this the 
right path, and accordingly, after some experiments, two 


elastic could be 


Was on 


shafts were heat-treat- 
ed to 175.000 Ib. elas- 
tic limit (measured in 
the way) and 
tested on a truck in 
very severe service. 
Fur- 


usual 





These stood up. 


ther tests showed the 


10. KFFECTS 


[LLUSTRATING 
OF DoUBLING SPLINES AROUND 
THE CIRCUMFERENCE 


Fig. 


desirability of inereas- 
ing the carbon content 
somewhat, and several shafts were made to the new speci- 
fications and sent out on hard service, with excellent 
results, 

The material was a domestic steel of the following char- 


acteristics : 


Chemical Physical 

Per Cent Lb 
Carbon, about 0 30 per Sq In. 
Manganese 0.50 Elastic limit 175,000 
Chromium 1.5 Tensile strength 185,000 

Nickel 3.5 

Per Cent 

Elongation per cent. in 2 in 14 

Reduction of area 53 


These experiments proved so satisfactory that in Sep- 
tember, 1913, a number of these heat-treated shafts were 


All fillets must be smooth and turned surface 
must have no sharp tool marks 
es 





Fie. 11. Finanu Form or SHarr 

sent out to replace others. Not one of these or the orig- 
inal experimental shafts have broken, to the best of my 
knowledge. 

The shafts are machined from hot-rolled bars already 
heat-treated to show an elastic limit of about 100,000 
lb. They are then heated in a gas furnace to a tempera- 
ture of between 1450 and 1500 deg. F. and quenched in 
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oil. (This double treatment is to insure the grain be 
ing properly refined.) They are then reheated to a little 
over 700 deg. F., and allowed to cool slowly in air. At 
first some trouble was experienced with warping, but slight 
experimenting showed they could be readily straightened 
under a press when hot. Each shaft is then put under 
the Brinell hardness machine, and its Brinell number 
read at the ends and the middle of the bar. This should 
be 402 to 444. It is then wrapped around with a metal 
tag (Fig. 12), used with the idea of getting reliable re- 
sults on the different steels we were trying out in our 
search for a suitable material. In this connection it is 
interesting to note that 5 per cent. nickel steels, chrome- 
vanadium steels, and air-hardening steels were tried out 
and so far all have been standing up to service. The 
physical specifications of all these steels are very much 
alike. The success, therefore, seems due entirely to the 

STEEL NO 


HEAT TREATMENT NO { 


[ DATE ‘SHIPPED 
SEND ABOVE INFORMATION TOGETHER WITH NO AND 
mast OF TRUCE TO FACTORY SERVICE DEPT WHEN anit 





/ 13 INSTALLED Ano AnS0 WN CASE AXLE BREANS 


DO NOT DETACH THIS LABEL 





LABEL ATTACHED TO EacH HeEat-TREATED 


SHAFT 


Fig. 12. 


higher elastic limit, especially as a number of these axles 
had six flutes and were not of the later 12-flute type. 

As regards the economic aspect of the use of heat- 
treated steels, it is found that this process costs between 
2 and 2%c. per |b., and as the strength can in many cases 
be nearly doubled, it clearly effects a large saving. 


% 


Photographing Mechanical 
Defects 


By J. A. FurRER 


The maxim that it is good business to always satisfy 
the customer is generally accepted. In order to maintain 
the cordial relations the manufacturer and the 
customer, without which mutual satisfaction with a bar- 


between 


gain is impossible, it is equally desirable to satisfy the 
selling agent. 

The purchaser of 2 machine frequently finds it necessary 
to report defects to the manufacturer. Often, dissatisfac- 
tion on the part of the latter, growing out of such com- 
plaints, is due to the customer's difficulty in conveying 
to him just wherein the purchase fails to come up to ex- 
pectations. The selling agent is apt to feel, in the case of 
many complaints, that the customer is either arbitrary 
in his interpretation of the specifications, or that there 
has been some failure on the part of the latter in assem- 
bling or operating the machine correctly. 

If the manufacturer can be convinced by the purchaser 
that the complaint has merit, there is seldom any difficulty 
in effecting a settlement which is agreeable to both. Most 
controversies have their origin in misunderstandings. If 
the two parties are located within reasonable traveling 
distance of each other, the simplest method of getting 
together on a complaint is a visit of the manufacturer's 
representative to the purchaser's plant. When this method 
is impracticable on account of the distance separating 
the two or inexpedient because of the comparative unim- 
portance of the matter at issue, correspondence ‘s generally 
resorted to as the only means of arriving at a common 
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basis of understanding. Correspondence has, however, its 
limitations, not oniy because of the time lost in exchang- 
ing letters, but, also, because words are frequently un- 
convincing as compared to other methods of presenting 
a case, 

Photographs, next to a personal inspection, are for 
many complaints the best means of conveying to the manu- 





——— 


\ [ite dee 


Fic. 1. Inprorerty Firrep Pirk FLANGES 


understanding of the nature and 


A few examples ol 


lacturer a correct eX- 


tent of reported deficiencies. how 
photographs were used by one customer to convince distant 
agents of the existence of mechanical defects may be ol 
interest. 
Mic. 1 shows a press on which two se tions of a heavy 
The 


pipe failed to make a good joint. two flanges which 
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of the extent of the trouble without a photograph. T 


two flar ves Wel probably brought together at the works 


by heating the pipe and forcing the fit. When the press 


was placed in operation, the flanges cracked, due probably 
to the great initial strain to which they were subjected 
n forcing them together It was, in fact, this failure in 


discovery of the incorrect fit. 


service which lead to the 











Fig. 2. Cuatn Trrat Miewr Cavsr « Srorr-Creevit 
The post of a pillar « \\ ly equipped with a 
motor-driven hoist is shown in Fi 2. On assembling 
the crane according to the accompanving plans, it was 
fonnd that the chain for ra ne 4 troll wung acro 
the switch for the hoisting motor Lcirele | heen draw) 
round this part of the illustration. Without e guard fo 


the switch there would chain 











Fie. 3. Leap Screw Spruna Ovr or 


Cssary 


that 


failed to meet are inarked Ihy arrows, It \ hes 


to get out one new section of pipe, some what longer 


the old piece, and to bend it to somewhat different shape 
in order to effect a satisfac tory fit. 

\s the press had been assembled at the manufacturer’s 
works, it would have been difficult to convince the agent 





ro DEscripi 


ITAnp 


h rey ! { wit Ad possibly 


Nothing more than th 


request for authority to in 


injuring 


perator. picture was needed 
that the customer’ 


their expense Wa 


to slow 


close the switch at reasonaple. 
| 


vered wich a bearing 


line. 


In another case a machine was ce 


pad ior a bed extension screw out ol This pad l 
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shown at A in Fig. 3. It was found to be ly In. too 
low, making it impossible to line up the screw. The agent 
could not be convinced by correspondence alone that such 
an error could have been made by the manufacturer, in 
spite of the fact that the bearing came assembied with the 
After stretching chalked horizontal and vertical 
lines at B and (, The 


horizontal line especially shows clearly the drop in the 


machine. 
the machine was photographed. 


screw at the outer end. 

Frequently, the simplest way of indicating to the con- 
tractor the parts of a machine found broken on delivery 
is by means of photographs. The nomenclature adopted 
by the machine builder is often not the same as that used 
by the customer in describing damaged parts. which may 
lead to confusion. This is particularly true of special 
machines. ‘Time is usually an important factor in mak- 
ing replacements. It is in such cases essential that the 
manufacturer shall be able to identify with absolute cer- 
tainty the broken parts to which the customer refers. A 
grinder is shown in Fig. 4. It was difficult to describe 
the broken part A, because the manufacturer's catalog did 
not contain a minute description of the machine and there 
was nothing on the shipping list to identify the piece. The 
photograph left no doubt in the mind of the manufacturer 
as to just what replacement had to be made. The lip of 
the platen of this machine was also found broken, as 
shown at 4. Without a photograph it would have been 
difficult to describe the extent to which the platen was 
damaged. 

In addition to giving the agent a perfectly clear under- 
standing of the customer’s complaint, photographs have 
the further value that they can be used by the manufac- 
turer in bringing defects, if they are chargeable to care- 
lessness, home to the foreman or to the mechanic who 
may have been responsible. 

- 


Foremen’s Letters--StocKing Up 


You seem to be having a lot of psycho- 
logical troubles lately. We used to call them imaginary 
troubles or say that we were crossing the bridge before 
we came to it, but now we are all strong for the long 


Dear Jimmy 


words, 

You have struck one thing though that would make me 
worry. Why is it that a man will go through the best part 
of his life with a clear head and a firm hand and then, 
when he ought to be getting into the carpet-slipper stage, 
let a pretty bunch of femininity knock him galley-west ? 
Of course, if it is his own daughter, it is a perfectly re- 
spectable end, but the damage is likely to be just as great 
About all I can see for you to do about 


as any other way. 
it is to hope that the girl has inherited enough of her 
dad’s qualities to follow part way in his footsteps. I 
think you have a pretty good chance to find your hope 
realized. net always blue blood, 
but any other color or variety. After all, it would be 
pretty hard work for one person to put a permanent crimp 
mn Hampden’s wallet, if the stories that he tells Brad- 
and I guess you will find 


You know, blood tells; 


streets are founded on facts; 
the kid too selfish to spend much on anybody but herself. 
Between you and me the old gentleman does not exactly 
skimp himself in the things he really wants. It onl) 
looks that way because we wouldn't want the things that 
he wants, 

As for this war proposition, don’t you suppose that this 
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may be his way of saying that he is satisfied that his regu- 
lar line of business is only temporarily off? You say 
that it is costing twice as much to get work done as it 
used to. That is probably an exaggeration; perhaps 
it is costing 10 per cent. more in labor cost. If it is, 
Hampden will soon know it, and see that it is stopped. 
I don’t know how he will know, but I never ran across 
a successful man of the old school who did not seem to 
have a sixth sense that answers all the purposes of a 
cost system. He may let a few men go over to the other 
shop before he begins to put on the brakes, but he will 
not lose many that he considers essential to his success. 

He is making money today the way he made most of 
what he got. He is stocking up, according to your story, 
with everything that he dares to carry on hand. When 
business comes again it will come with a rush, and prices 
for early delivery will be swept up on the rush and this 
little extra cost of labor wiped out. The very fact that 
you have so nearly nothing of a shop keeps your over- 
head charges down low enough to help. 

There is another thing that is different about these old 
chaps that I have sometimes wondered if we could not 
imitate to advantage; that is, they never tie up all their 
money, but keep quite a little to live on when there is 
no business. You see, most of these people came off 
farms, where a man has to accumulate enough in the har- 
vest season to carry him the next year, and then every one 
of them lives in expectation of running into about two 
had years in succession at least once in his life. 

That corporation idea is too new to appeal to him any 
way. Of course, about 90 per cent. of the business of the 
country, leaving out real estate, is done by corporations. 
Men of Hampden’s time who survived at all were men of 
The modern corporation is not 
We have fewer geniuses 
and a higher average level of ability. We are in an 
anomalous state. Everybody that has nothing else to do 
is taking a crack at big business, and at the same time 


rugged individuality. 
creating so many of those men. 


owning a share in the game themselves. 

If you have any money in any kind of a bank, the next 
time it you a statement of its condition, read 
it instead of throwing it in the waste basket. The next 
sends you a_ statement, 


sends 


Insurance company 
read that too. You may he the only man that reads either 
of them, but don’t let that trouble you. “You will see 
that it is simply a statement of what they have invested 
They stand between you and the loss of 


time an 


your money in. 
any one investment; but it is your money just the same, 
which you have temporarily loaned them and which they 
have used to buy shares in these large and powerful cor- 
porations. Next time you get a feeling that you want to 
get after the big concerns, just think of this. 

If Hampden should incorporate his business and keep 
all the stock himself, he would be in the same position 
as he is now; that is, it would be a corporation in name 
and in law, but not in fact. If he should sell shares 
and they should get into circulation, every one of his 
employees and a lot of other people would become owners 
of stock without knowing it, and he would never know 
just where he stood in the control; that is, unless he 
kept one-half the stock, which he could not do outside a 
story book. 

Yours truly, 
ENTROPY. 
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Letters from Practical Men 
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Adjustable Taper Gage shaft bearings by tightening them with the cap; the set 


collars D keep the bar from moving longitudinally 


The accompanying illustrations shows a taper gage 7 
oo : - Chis bar has given good satisfaction in service. 
that is very handy. It is made of tool steel jy in. in War Sines vas 
thickness, cut to shape and fastened together as shown. 
Minneapolis, Minn. 





Attaching Double Safety Valve 
with Few Tools 


About a year ago at Wyanoke, Okla., we had to put two 
safety valves on a stationary boiler to comply with th 
government requirements. We had to attach a 6-in. pipe 
to the boiler and screw on a T to take a satety valve at 
each end. As we had but few tools to work with, we 
decided to have the blacksmith make a ring of iron about 
1% in. thick by 11 in, outside diameter with a 5-in. hole 














ADJUSTABLE TAPER GAGE 
a 





The part A has a graduated are for showing the angk 


of a taper. 

The part B is movable in two ways, it revolves on the a 

center and also slides backward or forward. Both mov- 

able parts are held rigid, when set, by thumb-nuts. ats —y ayy 
The pins C and PD are set into the jaw B so as to , rR 

work in the slot and keep the jaw at right-angles to 

the slot at all times. 4 


J. W. Branor. 


Mechanicsburg, Penn. , ; = 
ATTACHING DouBLE SAFETY VALVE witH Few ‘TooLs 


An Oil Groove Boring Bar Ile made the ring conform to the shape of the boiler by 
The illustration shows a bar for forming the grooves in eating it very hot and hammering it on the boiler shell. 
We then bored and threaded the ring to fit the 6-in, 


the time-gear cover. The operation is performed in a 


lathe. The bar is rotated by a large aluminum hand- Pipe, as shown, and drilled holes for the rivets. We riv- 


ected the ring in place and calked it to a tight joint, after 





Reet Bul of Cot~o8 | Transm , cutting the opening in the boiler by drilling a series oi 
oF, ¢ 7 soll : # L »—_ holes in a 6-in. circle and punching or chipping out the 
a “es SS oe i= center. It was then only necessary to screw in the 6-in. 
woad 6 Om er ; | an pipe and apply the T and pipe valves. 
™ kK. L. Gunrer. 
i i Kansas City, Kan. 
& 
Safety First Begins with the 
AN OIL Groove Borine Bar ° ° 
Machine Designers 


In connection with safety work at the Pierce-Arrow 
Motor Car Co. plant we have found that several serious 


wheel, which is placed on the square A. The slot for 
the cutter B is made so that the tool will work freely to 
avoid binding. The bushing C is clamped in the crank- accidents in which employees lost 


finvers were caused en 
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These accidents 
the 


tirely by faulty machine construction. 
could forethought on 


part ol the machine designers. 


have been avoided ly proper 


make it 


a point to inform the manufacturers of the machine of 


Whenever we have an accident of this kind, we 


the nature of the accident and the means of remedying 
the fault. 
are passed by, 
Inspectors, which makes no attempt to inform 


This is not a general practice, and accidents 
known only to the State Department of 
Factory 
the machine manufacturers. 

If a record were kept of this class of accidents, caused 
by faulty machine construction, and this referred to the 
the 
ful to correct the danger points and 
A record of such accidents 


manufacturer of machine, he would be more care 


0 help to brine the 
accident rate to a minimum. 


should also be available to the purchasers of new ma- 


chines, 

It is true that now and then a concern using machines 
will take enough interest to write to the manufacturers 
advising them of the faulty design, but this is an ex 


ception rather than a rule. We always make it a point to 


do this. 

It is quite probable that insurance companies, as well 
as state departments of labor, will look into this matte: 
more in the future, and the machine manufacturers will 
realize to a greater extent how important it is to give more 
attention to the safety of operation of their machines, 

a record of accidents due to faulty ma 
chine the 
have a good means of estimating the hazard on certain 


By keeping 
coustruction insurance companies would also 
types of machines, and the insurance rate would be go 
This 
certainly would encourage the building of sane machines 
CGrorceE B. Morris, 
Safety Engineer, Pierce-Arrow Motor Car Co. 


NM. 3. 


erned largely ly the makes of the machines used, 


Bulfalo, 


Am Unusual Chip 


The chip shown in the accompanying illustration was 


turned from a piece of 5 in. diameter, 15- to 20 pt. 


carbon steel ina Libbey turret lathe, at about 95 revolu 

















An Unusua.L CHIp 


tions per minute. It came off rolled up as tight as a 


steel tape and in one piece, just as shown. It measures 


11, in. outside, and is 1 in, wide. It is about 0.018 in. 


thick and, as near as can be estimated, 60 ft. long. 
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This was produced in the enyine-lathe department of 
the Driggs-Seabury Ordnance Corporation, Sharon, Penn., 
the tool being of Rex AA steel. 
J. DOLPHIN. 


Sharon, Penn. 


Cutting Off Chisel Ends 
The illustration shows a tool for cutting off the ends 
The 


the anvil, 


of chisels and chisel bars when dressing them. 
the 
the bottom of the square box resting solidly on its face, 


lower part of this tool is set in hole in 
The plate ois of 1yxl4tix3ly in. hardened tool steel and 
fits tightly in the position indicated. The chisels are ith 
st rted from the back through the wedge-shaped hole bB 


r 


- _ = ae 


] 
| 
is eS : AW 
Y A | 
4 











Orr CHISEL ENDs 


CUTTING 


whi hy is 11h, in. wide, as shown ly the dotted lines, The 
LA-1n. copper piece (‘is L-shaped and protects the cutter. 
The a 3ex5l4xd-in. plate bolted on. It is all 
inachined except the part fitting the anvil. The cutter 
}) fits the hole and is driven down by blow to 


face is 


a sledge 
cut off squarely the end of the chisel. 
JOSEPH K. Lona. 


Renovo, Penn. 
& 


An Emergency Counterbore 


The need of a counterbore to do a job of spot-facing 
often arises in a small jobbing shop, but it is seldom that 


B il ie Van eee 
ze 








AN EMERGENCY COUNTERBORI 


tool is available. ‘To meet this necessity, I de 
vised the counterbore shown in the 

The badly 
the hole to be faced, with the end B turned down to go 
into the drill chuck. The cutter is a square piece of 1 


in. high-speed steel long enough te face the required di 


such a 
illustration. 
A is simply a piece of shafting, the size of 
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ameter. This is held in the body of the tool by a 14-in. 
setscrew C placed at an angle with the horizontal so as not 
to interfere with the work. The cutter is ground with a 
bevel, as the setscrew causes it to assume the position 
shown. 

No claims for production are made for this tool, but 
it can be made in a hurry, as all shops have in stock various 
sizes of cold-rolled shafting. The same plan could also be 
employed to turn a boss by using a bent cutter, as shown 
at D. 

JAMEs ELLIs, 

Memphis, Tenn. 

& 
Compound Cutter for Making 
Small Pins 


The illustration shows a compound cutter for making 
small pins, one of which is represented in detail. The 
cutter body A is made with a slight taper. The body hole 
is 0.002 in. larger than the finished pin. The lips are 
made at 10 deg. and the end with a 15-deg. angle. The 
body is slit with a saw 0.01 in. thick. 

Before hardening the body, we took two pieces of wire, 
0.015 in. in diameter, and flattened them chisel-shaped. 

















Improved Curren FoR MAKING SMALL PINS 


These we drove in at each side of the slot, and then hard 
ened the part with water and tempered the shank dark 
blue. 

The cutter B, which performs several functions, is left- 
handed in operation and has four teeth. The hole is 
0.0005 in. larger than the wire. This cutter also serves 
for a back-rest, or guide, and a stop against the chuck 
that insures the length of the head and removes any burr 
raised by the cutter A. 

The collar C is left soft and is used to adjust the body 
diameter. The hole in the body is made with a taper of 
2 deg., the cutting lips only being in contact with the 
pin. The collar is milled with three openings for chips, 
leaving three substantial posts. The cutter B should be 
driven in to the collar to stay. 
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When using this compound cutter, it does not matter if 
the wire runs out of true a little. The slide-rest is used 
for cutting off the pins, as represented by the cutter D. 
The pins are made from polished wire, hardened and tem- 
pered and then tumbled bright. This removes any slight 
defect which might mar the polished work. 

Curtis A. SMITH, 

Springfield, II. 


Device for Picking Up Oil Cans 


Most oil cans, especially those made from stamped 
metal, are difficult to pick up owing to there being in- 
sufficient space below the spout to furnish a good grip 
for the fingers. ‘This necessitates a great deal of useless 
fumbling and results in wasting valuable time. On many 
occasions, also, it Is lmnportant that the oll can be 50 COND- 


C8 wes 
0 Sa / 
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Device For PickInGc Up O1n Cans 


structed that it can be readily picked up, as when oiling 
a smoking drill or a squeaking drill bushing. 

The oil can shown in the illustration has been fitted 
with a simple attachment which effectually overcomes this 
liffieulty. The washer B is placed over the spout; a small 
notch is cut in the edge of the center hole, and the 
tapered pin C is forced into the notch to hold the 
washer tightly against the spout. The finger ends D 
indicate how this gives finger space. 

JaMes E. CooLey. 

Hartford, Conn. 

Give the Trade School a 
Chance 


The trade school finds itself in a rather uncomfortable 
position at the present time, this being the dilemma: We 
bring a boy along to a point where we believe that he can 
go out and hold down a job, and turn him loose. After a 
time he comes back, having been unable to land a job, for 
the reason that he isn’t old enough. He finds that just 
about as the employment agent is about to take him on, 
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the question of age comes up and he is turned down, with 
the information that no one under 21 is hired. 

The boy “gets wise,” in not the best sense of the word, 
The next time we meet him he reports 
On being questioned, we find that he 
lied about his age. Nevertheless, he is still holding the 
didn’t have to bluff about his work. 


and goes out again. 
that he has a job. 


job. Ile 

Another boy, equally competent, was practically hired, 
but when they learned that he was from a trade school, all 
negotiations immediately ceased. Here again, the boy in- 
creased in wisdom, and the next time he made applica- 
tion for a place, he lied about his apprenticeship, saying 
that he had served three years in another city. As in the 
first case, the job was landed and successfully held down. 
Later, at an opportune time, he told the the 
truth of the matter; but he wasn’t fired, because he was 


foreman 


making wood, 


Now, here are the two horns of the dilemma: Any 
trade school endeavors to set a good example and to t- 
still into the boys the right standard of living. Shall 


we tell our boys to speak the truth, when we are prac 
tically certain that they can never land a job if they do, 
or shall we permit them to lie about conditions and vet 
the jobs if they can? 
T. S. Decker. 

Westfield, Mass. 

| Why not try to educate the men who hire boys so they 
will appreciate the work of the trade school and the prod 
The instance cited should help 
KN prTor, | 


uct they are turning out? 
in securing the bov a chance to “make woud.” 


A Useful Grinder 
The grinder shown was made from one of the ordinary 
To increase its capacity it was raised three 
the block 


bench type. 


inches above hench by placing a 12x12-in. 














A USsrFUL GRINDER 


under it. Two grinding wheels, set the proper distance 


upart, were placed oh one end of the spindle for erinding 
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heads and the like. 
was placed on the other end. 

A rest A, which is hinged to a bracket at B, carries 
a V-block for grinding the work. This rest is raised 
or lowered by means of a bolt through a slot at C. The 
V-block of the rest extends far enough between the wheels 
to support the work being 

Hexagon bolt heads are 
the V-groove. Nuts are ground in the same way, after 
being screwed onto the end of a bolt a short distance. 
When bolt-heads and nuts are to be ground, they should 
in. larger than the finished size. 


nuts, bolts, A single grinding wheel 


ground. 
ground by sliding them along 


be made about * 64 
The spacing collars between the wheels are similar to 
those used on a miller arbor, but larger in diameter. The 
wheels used for this work were wix6 in. About 200 pieces 
per hour were ground. 
C. F. Kravr. 
Baltimore, Md. 


“3 


Making Cylindrical Brushes 

A small jobbing shop was awarded the contract to 
inanufacture, among other parts, about 200 cylindrical 
brushes for use on a corn-husking machine. These brushes 
were about 56 in. long and 4 in. in diameter. The small 
number to be made did not warrant a heavy expenditure 
for tools, and it was therefore necessary to design a sim- 
ple tool for their manufacture. 

In the illustration the finished brush is shown in the 


foreground, and the tool for trimming off the bristles, 








CYLINDRICAL BrusH AND TRIMMER 


in the background. The shaft for the brush was made 
from 114-in. cold-rolled steel with holes about 8 in. in 
diameter drilled at intervals. These holes were laid out 


with a center punch, no accuracy being required. <A 


sinall quantity of bristles was then placed in the hole 
and held in place by a wooden peg. The trimming tool 
was slipped over the shaft, and with the bristles held in 
the half-round slot the knife-lever ( 
brought against them, trimming them neatly. This was 
repeated until the entire brush was finished. The block 


Band the knife-lever ( were made of tool steel, hardened. 


marked A, Was 


and the edges ground sharp to vive a shearing effect. 
C. A. KUHN 
Bullalo, N.Y. 


Insulating Tape for Small Belts 


L have found a very cheap and useful substitute for 
flexible leather belts used for driving light machinery ; 
that is, a piece of ordinary friction insulating tape, such 
as is used in any electrical shop. This is twisted on it- 
self and no coupling whatever is necessary, the ends 
No trouble 


has been found in running these at high speed, or in using 


sticking together when joined and twisted. 


them crossed or around pulleys of small diameter. 
B. S. GREENFIELD. 
Philadelphia, Penn. 
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ETAT LECCE MELLO 


Should New Machines Be 
Introduced in Dull 
Times? 

The editorial on page 837 seems to invite Ciscussion. 
As with all questions of shop economics, there are two 
sides, one of which is ably presented. In such 
case, it is the weight of argument, rather than the fol- 


every 


lowing out of any one thread of reasoning, which should 
prevail. 

On the other side of this question, it should be remem- 
bered that dull times are usually accompanied with the 
smallest amount of work in The 
may be crowded with completed machinery awaiting a 


progress, storerooms 
customer, but the shop is skinned clean of raw material 
and the work held between operations is reduced to the 
minimum. If a new machine is brought out at any 
time, it must wait, before it is fully on the market, for 
all the stock on hand to be sold. This is much more 
asily accomplished if the stock is finished stock rather 
than work in progress. A finished machine tool will sell 
at some price any time and at a good price whenever 
market conditions are right. There is no good reaso1 
for sacrificing prices on a lot of finished machines. No 
matter what the improvement, it must make the ma- 
chine worth more or it ought not to be brought out. If 
it is a new machine, it must be something that gives 
greater value for the dollar than its predecessors. 

The old type will, however, be as easily sold as ever, 
for there are always plenty of men and firms who do 
not like to be the first to try a new thing, who want 
to wait until it is fully tried out before they make any 
great effort to follow in the wake of the more adven- 
turous souls who rush out and buy anything and every- 
thing that is new for the sake of trying it out. In dull 
seasons there are always enough of these latter customers 
to give a successful launching to any new machine that 
That is, in 
slack times there are enough customers to give a new 
machine a fair tryout, and there are enough who prefer 
to stick to the old type to enable a manufacturer to un- 
load old stock just as soon as buying revives. Many 
times builders have found it dangerous to try to force a 
newly designed machine or an improvement on the mar- 


has the least promise of being successful. 


ket in good times, because then men are content to let 
well enough alone and stick to machinery that they know 
will give them certain results rather than try out new 
machines that promise well, but may or may not live up 
to their promises. 

To this there should be added the practical impossibil- 
Then 


the drafting-room force is up to its ears in designing 


ity of designing new machinery in flush times. 


fixtures to accompany the machines which are sent out 
and in designing the modifications which customers are 
asking for more and more as the machine-tool business 
hecomes increasingly an engineering proposition. In dull 
this work. If they 


times these men are released from 


Pee 





TO pee 


part of an organization, there 


is no better service that they can render to the firm or 


are worth keeping as a 


its customers than to use this time to put the product 
on the highest plane of which they are capable. 

It would be very hard to cite a case where the advent 
of a new type of machine has made an older type un- 
salable for several years after its advent on the market. 
There The flat-turret lathe 
many lathe builders fear that they were doomed. 


made 
The 
cylindrical grinder was also scheduled to put the lathe 


have been st ares, 


builder out of business, but these things have only made 
the lathe of 20 or 30 years ago a little more easily sal- 
The 


It is easier to make a change of design in dull times 


able today than it was then. same is true now. 
because there is less material going through the shops, 
and it is easier to change types before the public if the 
manufacturer is. still the old type to 


those who are reluctant to try the new thing until some 


able to furnish 
one else has done it. 
ENTROPY. 
Worcester, Mass. 
% 
Machining Ritz Connecting- 
Rods 


the 


page 


sawing and milling jig, 


47, 


There is a weakness in 


Figs. 5 and 5-A, Vol. 42, 


which is obvious to a 


jig and tool designer when studying this very interesting 
B A 


f ] — } 
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Macuinine Ritrz Connectrine-Rops 


article, and is a fault which could be easily eliminated. 
As shown in the original sketch, the pins for the crank- 
shaft hole in the connecting-rod are quite unsupported at 
one end, and this will cause vibration, which is of course 


very undesirable in any milling fixture. 
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A jig made as illustrated in the inclosed sketch would 
overcome this trouble and facilitate the working of the 
jig, at very little extra cost. The actual operation re- 
mains unchanged, but to turn the rods over for the sec- 
ond part, it is simply necessary to slack the screws at C 
and bodily lift out the set of rods, together with their 
pins, turn them over and drop into place in the casting 
again, tightening up the screws to hold the lot rigidly in 
the jig. It is easily seen that the end of the pin at A 
and the washer B must be of the same diameter and a 
good fit in the jig, and that the semicircular slots that 
take the pins must be bored on the same horizontal 
center. 

By using a jig of this description it is unnecessary to 
take the rods off the pins in the middle of the operation, 
and a better job and a steadier jig are insured. Another 
advantage is that the number of rods milled at each oper- 
ation can be increased from 6 to 8 or 10, or even more. 

P. J. TOMKINS. 

Guildford, Surrey, England. 


mm 


Buying Machines--Limits 


Dear Jimmy—Your open letter to Entropy greatly in- 
terested me. It reminded me of a time long gone by, 
when I would have supported you in toto. But later 
experiences outside one-horse shops have taught me les- 
sons which I think would help even in those. 

That pulley job, for instance. You call them small, but 
don’t say how big they are, so it is impossible to judge 
whether an hour is too much or not. But since you say 
the holes are small and the slip of the pulley on the 
mandrel prevents you taking a decent cut, there’s no 
doubt you can improve the output if you get rid of the 
slip. 

One way to prevent slip is to drive the pulley itself in- 
stead of the mandrel. This you can do if you can drill 
or core a hole or recess in the plate (two holes would be 
better, in that they would give a balanced non-mandrel- 
bending drive). 

This won’t do all you want, for the mandrel is weak 
and will bend, do what you will. You may improve 
matters, though, by sticking the pulley on the end of a 
big mandrel reduced at the end. 

The best way of tackling such jobs, however, is, in 
my opinion, quite other than any of those suggested— 
and you needn’t buy a single-purpose machine; any 
lathe with a stiff spindle, free from wabble, will do. 

Chuck the job. First, by one flange in such a way that 
vou can turn inside both flanges. That means that the 
pulley flange must be held by the extreme tips of the 
chuck jaws; if you have an eighth-inch hold, which you 
ought to be able to get if the flange is as thin as ‘s in, 
Turn the periphery and the 
Second, 


this will be good enough. 
outer flange; bore the hole and face the boss. 
chuck in soft jaws truly turned out about an eighth of an 
inch down so as to leave a step against which the already 
faced flanges must rest. Finish the other flange and face 
the other boss. 

In producing the hole, use a flat or twist drill held 
the tailstock and drill from 4 to 7% in. below the fin- 
ished size. Bore with a single-point tool taking, say two 
cuts, leaving 0.005 in. to 0.010 in. for reaming (0.005 is 
better than 0.010; the reamer ought not to act as a cut- 
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ter; if it does you may have trouble in getting holes uni- 
form in diameter). If you like to make a bush, bronze 
will do, and fit it either in the bore of the chuck or in the 
spindle nose. You will accelerate the job somewhat, for 
the single-point tooling process can be eliminated in favor 
of a quicker boring process. Use a boring bar with 
double-edged cutter supported at the tailstock and piloted 
in the bush. If the hole need not be particularly smooth, 
then the reaming process could be replaced by a finish- 
boring process, the finishing cutter being ground cylin- 
drical with little or no taper back from the cutting edges. 
This type of cutter is relieved at its cutting ends only 
so that the edges do not cut, but act merely as a guide. 
They are reground on the cutting end only. 

Your remarks on limits rather amuse me. The grinder 
man who was testing each shaft to each hole may have 
had an excellent reason for such procedure. For instance, 
suppose the gears were required to be a slide fit with lit- 
tle or no play, and the holes varied, say half a thousandth 
each way from nominal, a figure corresponding with the 
table of tolerances of this particular firm. It is fairly 
obvious that the shafts could not be ground to toler- 
ances and depended on to give the needed fit. 

When one gets out a scheme of tolerances, as a rule, 
they are arranged to give fits which will suit the great 
majority of the work. A slide fit, for instance, may do 
if the clearance ranges anywhere between 0.00025 and 
0.0015, that is, a total difference of 0.00125. Here then, 
we have one and a quarter thousandths to play with, and 
there would be little or no difficulty in apportioning this 
umount between the in- and the on-fitting elements. 
Now, if a firm apportioned the tolerance on this basis, 
it is obvious that close fits could not be guaranteed with- 
out setting aside the standard. And when one does this 
it may be easier to fit part to part than to entertain the 
production of nonstandard limit gages. It is well-known 
that firms that have standard tolerances for their product 
never apply these to the finer work in their toolroom. 
Quantities don’t permit. 

But suppose that the quantities of such nonstandard 
work were sufficient to warrant the production of special 
gages. Do you think it would pay then to fit part to part 
and keep them together until the final assembling? I 
think not. No one in this imperfect world can make two 
things exactly alike. They may make them pretty near, 
but you can depend on it there’ll be some variation. You 
can’t get two fits of any kind precisely the same. This 
being so, surely it is easier to determine the maximum 
variation permissible and divide it among the two ele- 
ments in the form of limits, than to cut and try in the 
production. If you cut and try you’ve got to work within 
mighty small dimension differences, and if you leave the 
job to a workman it is just possible he will waste time in 
getting the differences smaller than need be if, indeed, 
he does not scrap the job in erring on the other side. 

Hoping you will see the fallacy of your line of thought, 
T remain, 

Francis W. SHaw. 

Manchester, Eng. 

- 

Fuel-oil should be handled very carefully, as it is explosive 
and tends to flash suddenly. When lighting an oil burner 
turn on the air first and gradually open the oil valve, using a 
burning piece of rag in a pair of tongs to ignite the flame. 
Never let oil collect in the furnace. It will flash violently and 
may cause a fire. Protect the oil piping from slag as a broken 
pipe means fire. 
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Drilling and Reaming Jigs 


The connecting-rods used by the Armstrong-Blum 


Manufacturing Co., Chicago, Il., are drilled and reamed 
in the jigs shown. 


The connecting-rod is located as at A. 











DRILLING AND REAMING J1IGs 


Each end 1s clamped between a cross-hatched pad, as 
B, and a clamping pad operated by means of a screw, 
as C. Bushed holes, as D, are on one side for drilling, 
and on the other side are larger holes, as FE, through 
which the reamer may be run. In using jigs of this 
type, it is not necessary to remove any bushings to let 
the reamer through, all that is needed being to turn the 
jig over and ream from the opposite side. 
& 


How to Prevent Breaking Small 
Taper Reamers and Taps 


By B. GEIST 


Considerable care is required in handling small taper 
reamers on the drilling machine on account of their ten- 
dency to “dig in.” While this has been overcome to a cer- 
tain extent by the use of spiral flutes, it does not entirely 
eliminate the trouble. The reverse spiral flutes do not 
allow the chips to work out as freely as straight flutes, 
consequently they choke up, and when this happens the 
result is usually a broken reamer. 

I recall one instance where this trouble was overcome 
by a simple kink, at the shops of the Universal Adding 
Machine Co., St. Louis, Mo. They were assembling 
sections on shafts by drilling and reaming for small 
taper pins; this being the general practice for that class 
of work. To avoid breaking the small taper 
this operation was given to their “careful man,” who did 
His method 


reamers 


not take any chance of the reamer’s choking. 
was to allow the reamer to cut about Y in. 
then raise it and clean off the chips with a brush, repeat- 
ing these operations until the proper depth was reached. 

Now it is possible that the reamer would not have 
choked once out of ten times and could have been lowered 
to the correct depth without having to raise it to clean 
off the chips at all. But that one time would probably 
have cost a new reamer. 

The operation in this case was speeded up and made 
safe by simply transferring the job to an uptotdate, 
ball-bearing drilling machine on which provision is made 
to adjust the tension of the belt that drives the spindle. 
The kink was to adjust the belt just tight enough to 
pull the reamer, keeping the tension at such a point 
that the belt would slip if the reamer choked. No trouble 


in depth, 
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was experienced by the belt slipping off the pulleys, 
as the pulley driving the spindle was flanged on the lower 
side and a piece of strap iron was clamped to the shifter 
rod to prevent the belt slipping off the cone pulley. With 
this arrangement the output was more than doubled, 
and the reamers were used until out. A friction 
chuck would have taken care of this job in practically 
the same manner, but none was available at that time. 
This kink applies equally well when using the auto- 
matic tapping chuck on the drilling machine for tapping 
holes for small screws. We tap holes for 8-32 screws in 
cold-rolled mild steel 14 in. thick, which is generally con 
sidered impracticable. All that is necessary is to keep 
the belt tension below the breaking point of the tap. 


worn 


Outgrowth of the Automatic 
Wire Feed 


Among the developments which have taken place since 
the Centennial Exhibition of 1876 is that of the auto- 
matic screw machine. Then the nearest approach to a 
machine of this type was the hand screw machine with an 
automatic wire feed shown in the accompanying illus- 
tration, which was exhibited by the Brown & Sharpe Man- 
ufacturing Co. From this modest beginning there has 
been developed a long line of automatic screw machines 
of various kinds and sizes. 

Without attempting to trace the steps in this develop- 
ment, and realizing that some of these steps are missing 
from the chart, we will now consider the various types of 
fully automatic machines used today as contrasted with 
their prototype exhibited at the Centennial 39 vears ago. 

The machines illustrated vary widely both in design and 
in number of spindles, which run from one to six. Each 
is especially adapted for some particular kind of work, 
and all are capable of handling practically anything with- 
in their range. 

An interesting contrast is furnished by the small Ames 
automatic screw machine and the huge Cleveland auto- 
matic below. The former is adapted for all sizes of 
watch screws, with threads in some cases running up to 
254 per inch. This machine is only 21x22 in., and its 
produ tion ranges from 3 to 10 per min., according to the 
size of the screw. This includes slotting the head, which 
is done automatically and simultaneously with cutting 
and threading the next screw. The big Cleveland auto- 
matic weighs nearly 7 tons and has a 734-in. hole through 
its spindle, which takes a bar weighing about 1600 |b. 
Between these extremes come the other machines shown, 
the work of which is too familiar to need special deserip- 
tion. 

A somewhat indirect 
exhibited at the Centennial are the many semiautomatic 
machines which have been developed for the manufacture 
nature of the 


more outgrowth of the machine 


of duplicate parts, but which, from the 
work handled, confine the 
action of the tools and not to the placing of the work in 


the chuck. 


channels, involving both single and multiple spindles, as 


automatic operations to the 


This development has also led mto Various 


ell as horizontal and vertical types of machines. On 
account of their number and the fact that the automat 
feeding of the work is the matter under discussion, it wa 
hest to the fully automat 


deemed to confine the chart 


machines. 
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A Few Facts on the Production 
of Munitions 

You may have watched with absorbing interest as a 
stiff early morning breeze drove away an enshrouding 
fog from some beautiful valley and revealed familiar 
bits of landscape—here a tree towering above the sky 
line, there a well-known boulder, and yonder a winding 
stretch of river bank. In like manner the obscured im- 
portance of opinions and assertions is cleared up by the 
force of a few facts. 

In the interest of clear thinking it is worth while to 
point out the quantity of war munitions that have been 
shipped from the United States during the last nine 
months. Oft-repeated statements convey the idea that 
the quantity sent abroad has been sufficient to be a de- 
tiding factor in the European struggle. The amount 
exported has been large, to be sure, but in comparison 
with what has been used it is far too small to have had 
any influence in the conflict. 

During the first nine months of the present fiscal year, 
the total value of firearms and explosives shipped from 
the United States was $21,980,371. Of this amount, in 
round numbers $7,000,000 was firearms, $9,500,000 car- 
tridges, and $5,500,000 explosives. These classifica- 
tions, however, do not include all of the shrapnel. 
Loaded shrapnel is classed under the heading “Explo- 
sives,” unloaded shrapnel as “All Other Manufactures of 
Iron and Steel.” The total of this last item for the 
first nine months of the present fiscal year is $11,068,- 
000. Adding this, we have a grand total of about $33,- 
000,000. For the purpose of this discussion, there 
should be subtracted the value of the munitions sent 
to countries other than those at war and the value of 
the large volume of articles placed in the basket class, 
but which have no connection with warfare. Unfortun- 
ately, statistics are not available to make these reduc- 
tions, but it is fair to assume that they should be sub- 
stantial. 

Compared with former years, this total of $33,000,000 
is less than $9,000,000 greater than the total for these 
same items for the first nine months of the fiscal year 
1913, and less than $10,000,000 greater than the total 
for the first nine months of the fiscal year 1914. These 
nine months’ totals for the two years mentioned are, 
respectively, $24,258,000 and $23,272,000. The in- 
creases due to the war are relatively insignificant. 

To emphasize the comparative smallness of the quan- 
tities represented by these figures in dollars, let us as- 
sume a present average price of $35 per thousand for 
military rifle cartridges and analyze the total of the item, 
$9,500,000, by this factor. The result is, in round num- 
bers, 275,000,000. That is, the number of cartridges 
shipped from this country to all other countries during 
the first nine months of the present fiscal year can be 
estimated with considerable reasonableness as 275,000,- 
000. If each reader will make his own assumption as 
to the number of men who are under arms in Europe 
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and in a position to receive this ammunition, and divide 
275,000,000 by that number, he will at once see that the 
number of cartridges per man is hardly enough for a 
single day’s rifle practice. 

Again, if we assume that the entire item for “All 
Other Manufactures of Iron and Steel” was unloaded 
sharpnel, which is an extra liberal assumption, and di 
vide this by the cost of an American 3-in. shrapnel, name- 
ly, $10, we have a maximum possible quantity shipped 
from the United States of 1,100,000. This is surely a 
small number when spread over a period of nine months 
and smaller still when we remember that the French 
alone fired 350,000 shells in the battle of the Marne. It 
is reported that France is now producing 200,000 shells 
per day and England 400,000, 

In a spirit of fairness, why should so much be said 
about munitions and so little about the many other 
things that an army needs in equal, if not greater, de- 
gree? Why should so much be written about the al- 
leged enormous shipments of rifles, cartridges and shells, 
when their total value is so many times overshadowed 
hy the total for foodstuffs, clothing, shoes, horses, sad- 
dlery, automobiles, machines, railway equipment, ete. 
war necessities all ? 

* 
Eliminating Labor from 
Manufacturing Costs 


Some of the older economists dreamed of the day when 
manufacturing would be carried on in manless shops. In 
other words, when the labor of human beings would be 
replaced entirely by machines, whose products would of 
course be obtainable by those who required them. And 
while this dream may never come absolutely true, it is 
much nearer than many realize in a few of the largest 
shops, such as those of the Ford Motor Co. Of these we 
can almost say, “They are turning out a ‘laborless 
product.’ ” 

Taking their recently declared dividend of $48,000,000 
and apportioning this net distributed profit among the 
estimated output of 300,000 cars, we have $160 net profit 
per car. The profits on repair business and the special 
closed cars can be safely offset against the undistributed 
surplus. 

Deducting the rebate of $50 per car and considering 
two touring cars sold to every runabout, we have an aver- 
age net price of about $425 per car. This, less the $160 
profit, gives $265 as the total cost of the car delivered to 
the buyer, who pays the freight, as is common in the auto- 
mobile business. This includes all costs, material, labor, 
shop overhead, superintendence and selling. 

Figuring by usual methods, we can allow $90 as the 
total selling and advertising cost, which may be a trifle 
high in this particular case, leaving $175 as the total 
factory cost. Allowing 55 per cent. for material, or $95 
in round figures, which is probably low, we have direct 
labor as $32 and shop overhead, on the basis of 150 per 


cent. of direct labor, as $48. 
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This is figured as the direct labor cost without the 
bonus which is paid out of earnings, about $10,000,000 
being distributed in this way last year, this bonus bring- 
ing the pay envelopes up to the $5 a day minimum. 

When we consider the machine equipment of the Ford 
plant, the chances are that even this estimated labor cost 
may be high, but it indicates quite clearly that we are re- 
ducing the percentage of direct labor more than many 
realize. And figured on the pound basis, which appeals 
to some, we have the rate of only 18.3c. per pound on 
total cost, or 29.3c. on the selling price, which is very 
low considering the amount of materials other than iron 
and steel which enter into it. 

This is made possible by carefully studying both the 
design of the parts and the methods for their manufacture. 
Work has been so subdivided that special machines are 
built to perform but one operation and these as automati- 
cally as possible. This eliminates much that has been con- 
sidered essential in modern management. 

By simplifying operations the foreman becomes the 
only instruction sheet necessary. And by utilizing sta- 
tion-type machines, with the time of indexing the work 
as the only limit to loading and unloading, motion study 
becomes useless. For so long as the operation does not 
delay the indexing of the machine, it does not matter 
whether he loads and unloads with the fewest motions or 
not. 

It must not be forgotten, however, that it requires good 
engineering ability coupled with the nerve to invest mil- 
lions in the finest of machine equipment to make such a 
condition possible. And we must also remember that safe 
and sane financial methods have helped greatly in bring- 
ing this about. For these figures and percentages would 
be vastly different if there had been the constant drag of 
interest on bonds or the paying of dividends on watered 
stock that affects too many of our large corporations. It 
is no small achievement to so organize a business as to 
build the lowest-priced product, pay the highest wages 
and make the largest profit, and we may well study the 
methods that have made this a possibility. 


Letterheads 


Have you ever leaned back in your office chair after 
reading your morning’s mail and asked yourself: “How 
have I been influenced by the shape, size, color of paper, 
letterheads that have just gone 

Have you ever had experiences 


and printing of the 
through my hands?” 
something like these ? 

You are negotiating an important matter of business 
with a firm that uses an individual and attractive letter- 
head. When your opened mail is laid before you, you no- 
tice near the bottom of the pile a letter on the distinctive 
paper of this firm. Do you not at once reach for that 
letter and, pushing the others aside, read it first? If 
you do, that particular firm has obtained preferential at- 
tention from you largely through its letter paper. Or 
perhaps the treatment has been reversed. A letter in the 
pile is poorly typewritten on a sheet of paper which, in 
more or less faint printing, shows all of the products of 
the firm. The letter is not easily read and, perhaps half 
unconsciously, you slip it aside and finally return to it as 
the last to reveive consideration. The firm that sent it 
has been in a slight way discriminated against in the at- 
tention it has received from you. 
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Between these extremes are other letters that strike you 
favorably or unfavorably, depending upon their looks and 
the way in which they are set up. If you have asked your- 
self the question in the opening sentence, you have ad- 
mitted in reply that the appearance of letters as they 
reach your desk has an influence upon your treatment of 
them. 

The conclusion from all this is that a letterhead 
should be attractive and individual; it should be “eye 
sweet” as it lies before you, and its very appearance should 
tell you whence it came. 

The printed matter on letterheads runs all the way 
from merely the firm’s name in small unobtrusive type to 
a full-page advertising display upon which the letter is 
typed. Some letterheads carry the names of the respon- 
sible officials of the firm, and others have nothing that 
suggests a human personality. There may be very good 
reasons for each practice, but in general it appears that for 
the small- or medium-sized machinery-building plant the 
names of those responsible for the firm’s acts are desir- 
able on the letterhead, and among this number the man 
responsible for mechanical design and construction should 
be included, whether he be the mechanical engineer or 
the shop superintendent. 

Many such men have had wide experience, have built 
up large circles of acquaintances and have high reputa- 
tion for the quality of their design and workmanship. 
These might easily be factors in obtaining favorable con- 
sideration of the firm’s product. 

In addition to this major advantage, there are two of 
somewhat lesser importance. The first is giving to read- 
ers of the letters the names of the men with whom cer- 
tain classes of correspondence should be taken up. The 
second, which applies equally well to all of the officials 
named, is giving the signer’s name in a readable fashion, 
which brings a saving of time when the signature—as too 
often happens—is illegible. 


ors 


i 

Four principles of systematic factory purchasing were 
laid down by E. C. Church in a paper presented to the 
Convention of the National Association of Cotton Manu- 
facturers. They are: 

Every article purchased must be the most suitable one 
for the use to which it is to be put. 

The proper quantity of every purchase should be care- 
fully determined. 

The price paid must be reasonable and the transaction 
must be effected at the least possible expense and in the 
most satisfactory manner to both buyer and seller. 


The cost of preparing requisitions, and the purchasing, 
inspecting, storing and issuing of materials and supplies 
must be kept at a minimum. 


z 


The more we delve into the true inwardness of men, 
the more evidence we find that pessimists predominate. 
That is, they predominate in numbers. The optimisis- 
the wise, courageous optimists—are comparatively few, 
but they are everywhere commandingly powerful and suc- 
cessful. They hold the high places, enjoy the highest re- 
wards the world can offer, and rarely fail to live in com- 
fort, happiness and the esteem of their fellow men.— 
T. G. Meachem. 
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Engine Lathes with Shellwork 
Attachments 


In the illustrations are shown a number of engine lathes 
recently provided by the Niles-Bement-Pond Co., New 
York, N. Y., with special shellwork attachments. 

The machine shown in Fig. 1 is a 26-in. double back- 
geared engine lathe equipped with a tailstock for boring 
high explosive shells either from the solid or of the hollow 


forged type. With the exception of the tailstock, the 


with a support that can be adjusted along the hed to a 
position near the work. The lathe is also equipped with 
« standard tool carriage for turning operations. A steady- 
rest is furnished for supporting either a pot chuck or the 
shell itself, as the case may be. 

The machine shown in Fig. 2 is a 30-in. double back 
geared lathe equipped with an attachment for cutting 
the waves and grooving the hard seats of shells. The 
standard compound tool rest has been removed from the 
carriage and a special rest substituted. This consists of 

















Fig. 1. ENGINE LATHE WitH BorING TAILSTOCK Fig. 2. 


lathe is the standard type of the latest design, with im- 
proved features. The boring tailstock and support can 
be readily removed and a standard tailsiock applied for 
regular lathe work. The interior contour of the shell is 
obtained by the use of bottoming and forming tools built 
to suit the requirements of each case. 

The tailstock is fitted with a square forged-steel boring 
ram. ‘The ram has power feed by means of a shaft geared 


2. Bannp-WaAvING ATTACHMEN’ 
lower slide, which is mounted directly in the carriag 
and has cross adjustment by a hand-screw. Mounted o1 
this lower slide there is a tool-slide. In order to obtain 


the wave effect, this slide is given a reciprocating motion 
parallel with the bed, while the projectile revolves. Th 

motion is obtained by means of an eccentric carried on a 
cross-shaft journaled in the cross-slide. This cross-shaft 


is driven by bevel gears from a shaft located along thi 


























Fic. 3. EnGine LAtuHe EQuiprep with 


to the driving works and running along the rear of the 
bed. The shaft drives through worm and wormwheel to 


the pinion and rack on the ram, giving a smooth positiv 


motion. Large pilot wheels are provided for hand traverse 
of the ram and for starting and stopping the feed. The 


lathe is equipped with quick-change gear feed mechanism. 
To prevent vibration of tools, the boring ram is provided 


Boring Bar ror Srraigutr or Tarver Borne 
back of the lathe, The latter shaft is veared to the mai 
spindle of the head, and suitable change gears are pro 


] 


vided for obtaining the number of waves per revolution 
required on different sizes and types of shells. The eccen 
tric is adjustable Lo produce the desired amount of the 
wave. The depth of the wave rib is determined by the 


shape of the formed tool. 
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On lathes equipped with this attachment, it is customary 
to furnish also a four-sided turret tool post on the rear 
of the carriage as shown. This permits all the operations 
on the band seat to be performed at one setting of the 
projectile in the lathe. 

The last illustration shows a 36-in. triple-geared engine 
lathe equipped with a boring bar mounted on the carriage 
and arranged for either straight or taper boring of shells. 
The boring bar is carried in a bearing with a swiveling 
base mounted in the carriage. Two supports are pro- 
vided for the bar, one on either side of the carriage. 
These consist of a bearing for the bar mounted on a 
slide which has cross adjustment on the base. For taper 
boring the support near the shell is shifted to one side 
of its central position and the other end support shifted 
to the other side of its central position. The support 
bearings have means of swiveling a sufficient amount. The 
central bearing of the bar is arranged to slide in and out 
on the carriage as the bar is fed. 

The bar can be adjusted bodily across the lathe so that 
the cutter can be traversed inside the shell and fed into 
the work, and at the same time it will always remain at 
a given set taper. This is accomplished by having the 
slides of the two end supports connected by screws and 
gearing so that they move simultaneously when adjusted 
by the ratchet wrench shown on the support nearest the 
headstock. 
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Stud-Bolt Grip 


The little device illustrated takes the place of a cap- 
nut for tightening or a pipe wrench for loosening studs, 
and saves considerable time in the operation. The knurled 
wheel is eccentric on its axle and grips the stud against a 
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FOR SPECIAL WORK 





Stup-BoLT Grip 


solid support at the back. The grip is dropped over the 
stud and an ordinary wrench is used on the square. It 
is loosened by a light tap or a slight reverse motion of 
the grip. Two sizes fit every standard size of stud bolt 
for from 14 to % in. It is also made with the knurled 
roll at the bottom for special cases, but the regular form 
is recommended for most work. 

This device is a late development of E. Spring, 226 
Northwestern Ave., Detroit, Mich., and for certain classes 
of work is calculated to be of special value. 
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Cutting-Off Chuck 


The geared-scroll cutting-off chuck shown represents a 
recent product of the Westcott Chuck Co., Oneida, N. Y.. 
designed to be especially adapted for shell and shrapnel 
work. 

The jaws are adjustable through spur gears designed to 
afford a powerful grip. Both independent and universal 





CuTTinG-Orr CHUCK 


control of the jaws is provided. Regular reversible 
stepped jaws can also be furnished in order to make the 
chuck of general utility for other classes of work. The 
extra-long bite of the jaws will be noted. The chuck is 
made three- or four-jawed, in a variety of sizes. 


Rough Round Stock Turning 
Machine 


The illustration shows a type of special machine for 
preparing or turning vanadium or special alloy steels 
from the round rough bar for use in automatic machines 
for shell or shrapnel work. It will turn all sizes of 
rounds from 1-in. to 6-in. inclusive. 

The rough bar or rod is fed in at one end of the ma- 
chine by a set of feed rolls driven by wormwheels and 























RouGH Rounp Stock TuRNING MACHINE 


worms, attached to perpendicular and horizontal shafts, 
having a four-step cone to regulate the feed. After leav- 
ing the feed rolls, the material enters the roughing head, 
which reduces it very nearly to size. This head, as well as 
the finishing head, is composed of a steel cutter and 
guides set in segmental slots which have a screw adjust- 
ment. These heads are bolted to a cylinder having hollow 
bearings through which the material passes in the proc- 
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ess of turning, and are driven by a gear and pinion. The 
latter is attached to a horizontal shaft on which are dif- 
ferent sizes of pulleys to give various speeds to the ma- 
chine, which can also be motor-driven. After leaving the 
roughing head, the material passes through the hollow 
cylinder into the finishing head, which turns it to size. 
The bed of the tool is a receptacle for a soap solution, 
which is continually pumped on the cutters by a smail 
pump on the rear. This solution drains back into the bed 
and is used over and over again. The boxes that 
round the cutter heads are used for chips or turnings. 
They are so arranged, with sides opening, that they can 
be readily cleaned while the machine is in operation. At 
each end of the turning machine tracks are provided 
with a gripping device which keeps the material from re- 
volving. The device is a recent product of the Brightman 
Mfg. Co., Columbus, Ohio. 


sur- 


Swing Saw 


The swing saw shown was developed especially for 
use in factory shipping 
rooms for the preparation 
of crating lumber. It will 
be noted that the motor 
and are combined 
into a single unit, there- 
by eliminating the neces- 
sity for lineshafting. The 
attached to 
any convenient support 
by four bolts. It 
sumes power only when 
the saw is actually do- 
ing work; a snap-switch 
shuts off the power when 
the work is completed. 
This type of sawing ma- 
chine can be applied to 
many classes of work. It 
is made in a number of 





saw 


machine is 


con- 





sizes and represents a re- 
cent product of the Reno- 
Kaetker Electric Co., 
Cincinnati, Ohio. 
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Heavy Spiral-Milling At- 
tachment 


A recent addition to the line of milling attachments 
made by the Brown & Sharpe Manufacturing Co., Provi- 
R. L., is the spiral-milling attachment shown in 

It was designed for the heavy class of spiral 


dence, 
Fig. 1. 
cutting and is used in combination with a spiral head. It 
is made in four sizes, adaptable to practically the entire 
line of plain and universal milling machines produced by 
the company. 

The method of clamping to the overhanging arm, as 
well as to the face of the column, is designed to secure 
rigidity and makes the appliance practically a part of the 
To facilitate handling, provision is made for 
The spindle is 


machine. 
attaching a hook at the top of the device. 
hardened and ground and runs in phosphor-bronze boxes 
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having means of compensation for wear. It is driven 
from the machine spindle by hardened-steel spur and 
bevel gears, as shown by the vertical section, Fig. 2, and 


can be set at any angle in a horizontal plane, the position 
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CUTTER SPINDLE 


DrivING MECHANISM OF SPIRAL 


MituinGc ATTACHMENT’ 


Fia. 2. 


being indicated by graduations reading to half-degrees. 
To increase rigidity and enable heavy cuts to be taken, the 
cutter spindle is provided with an outer bearing that can 
be easily removed when placing a cutter in position. 

The inner spindle bearing is adjustable, the adjustment 
being made by a screw on the front end of the attachment, 
having a graduated dial that reads to thousandths of an 


inch. This adjustment is valuable when setting the cutter 
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central with the swiveling point or when offsetting the 
cutter any definite amount. A suitable gage enables the 
cutter to be set central with the swiveling point. This 
gage slides in V-ways on the attachment, a thumb-screw 
clamping it at any desired distance from the cutter 
spindle. The regular machine-spindle speed-change 
mechanism is used to obtain the different cutter speeds. 
All gears and wearing surfaces are inclosed. 
a 


Inverted Hydraulic Forcing 
Press 


The machine shown represents a design of inverted hy- 
draulic forcing press recently developed by the Hydraulic 
Press Manufacturing Co., Mount Gilead, Ohio, and de- 
signed to be a general utility press for forcing work. It 
is a self-contained unit and requires no auxiliary water 
or power supply. It is driven by an electric motor, but 
may be equipped for belt drive instead of motor drive. 

In the nature of the type the base, or platen, is brought 
close to the floor, so that it is convenient to put heavy 


























INvertTEeD Hyprautic Forctne Press 


material into the press. Detachable extension shelves, 
each 12x30 in., are joined to either side of the press, upon 
which material can be lifted by means of a hoist suspended 
from the swinging crane and trolley device provided at 
the head of the press. 

The machine is equipped with a two-plunger vertical 
hydraulic pump, the plungers of which are 5¢ in. in di- 
ameter and have a stroke of 31%4 in. This pump is driven 
through two eccentrics, which are operated by a 3-hp. mo- 
The gears of the motor- 
pump is 


tor mounted upon the press. 


power attachment are fully inclosed. The 
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equipped with an automatic knock-out valve attachment, 
spring safety valve, T operating valve and pressure gage. 

The lower platen has a pressing surface 24x22 in. There 
is a hole in the center of this platen, 6 in. in diameter, to 
take the end of the hub or shaft during the pressing op- 
eration. The movable platen is 24x22 in. and is guided 
in its travel by babbitted bearings on: the strain rods. 
After the pressing operation the ram is returned by a 
weight. 





PERSONALS 











A. S. Baldwin has recently been appointed works manager 
of the R. D. Nuttall Co., Pittsburgh, Penn, 

H. B. Lewis, of the Allied Machinery Co. of America, New 
York, N. Y., sailed for Europe on the steamship “Rotterdam,” 
June 1. 

D. F. Domice, who was formerly general superintendent of 
the Venango Manufacturing Co., Franklin, Penn., has been 
appointed chief engineer of the Hunter Saw & Machine Co., 
Pittsburgh, Penn. 

Herbert W. Strong, secretary of the Strong-Carlisle-Ham- 
mond Co., Cleveland, Ohio, was elected president of the Na- 
tional Supplies & Machinery Dealers’ Association at the con- 
vention held in Pittsburgh, Penn. 

E. J. Ashley, for the past 12 years associated with the 
gridgeport Brass Co. as foreman of the tool department, has 
been appointed mechanical superintendent of the Westing- 
house Air Brake Co., Pittsburgh, Penn, 

A. Hamilton Church, an industrial engineer and frequent 
contributor to the columns of the “American Machinist,” has 
joined the organization of Gunn, Richards & Co., production 
engineers and accountants, New York, N, Y 

Myron J. Bigelow has severed his connection with the 
Molyneux Mailing Machines Co., for which he acted as mechan- 
ical engineer for the past six years, in order to establish a 
consulting engineering office in Akron, Ohio. 

W. C. Thorp, formerly associated with the Republic Iron 
& Steel Co. and the Scientific Materials Co., has been appointed 
district manager of the Pittsburgh office of the Hoskins Man- 
ufacturing Co., Detroit, Mich., succeeding I. J. Shults, resigned 

A. H. Schaffert, for a number of years manager of the 
metal furniture department of the General Fireproofing Co., 
Youngstown, Ohio, has become general manager of the Eco- 
Thermal Co., Warren, Ohio. 

S. W. Hartley, formerly sales manager of the Standard 
Welding Co., Cleveland, Ohio, has been made manager of 
production, in charge of all manufacturing. H. A. Flagg, 
formerly sales manager of the tubing departments, is made 
general sales manager. 

J. E. MacArthur, formerly connected with the Pierce-Arrow 
Motor Car Co., and more recently superintendent of the Key- 
stone Manufacturing Co., Buffalo, N. Y., resigned on May 1 
to become general superintendent of the Robinson Fire Ap- 
paratus Manufacturing Co., St. Louis, Mo, 

Thomas A. Edison and Heike K. Onnes were recently 
awarded the Franklin Medal, the highest recognition in the 
gift of the Franklin Institute. The Franklin Medal Fund, 
from which this medal 1s awarded, was founded on January 
Ist, 1914, by Samuel Insull. Awards of the medal are to be 
made annually to those workers in physical science or tech- 
nology, without regard to country, whose efforts, in the opinion 
of the Institute, have done most to advance a knowledge of 
science or its applications Heike K Onnes is 
laboratory of the University of 


physical 
director of the 
Leiden, Holland 


physical 


& 


Thomas D. West 


Thomas D. West, a recognized authority on the metallurgy 
of cast iron, and for many years a well-known figure in 
machinery-building circles through his ardent work and ex- 
tensive writings in behalf of better shop and social conditions 
for the workers in the metal industries, died in Cleveland, 
Ohio, on June 18, as the result of an automobile accident. 

Mr. West was an indefatigable worker for the cause of 
accident prevention. In the systematic and organized distri- 
bution of the literature of this movement he was looked upon 
as a pioneer. 
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Prices--Materials and Supplies | 
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nant AUTNAANGAAANAUANOUONNOONADUNUDUNEQOONNOONNDONNOUENDORODEDANAENUDENONONOOENOUOUNUNUSIC00UUUU0 0000 LUAU TSU LAUT AREA UPNA ESATA ENED ATTTH NA eA HUNAN 
PIG IRON—Quotations were current as follows at the WELDING WIRE are stationary. For the more 
points and dates indicated: popular sizes prices are as follows 
June 81, May 21, June 20, Cents per Cents per 
1915 1915 1914 Size Pound Size Pound 
Re. 2 Southern Foundry, Birmingham $9.50 $9.50 $10.25 a ieee ee .. 7.00 &.. 9.50 
2X Northern Foundry, New York. 14.00 | 14.00 14.50 cape cele at ean — aon ae ee "** 10°00 
No. 2 Northern Toundey. <Aalenge.. 13.00 | 13.00 14.25 OM ey re oe ME, diticene pitied 
Bessemer, Pittsburgh... . . 14.70 | 14.55 14.90 Oe ee ee a oe sl ep 16.00 
Rasic, Pittsburgh.......... 13.65 13.45 13.90 She able aelaecietatraes obec 900 No. 20 °..° "* 90°00 
MISCELLANEOUS METALS—NEW YORK - MACHINE BOLTS—The current market price is 70 and 
% off the list price. To steady customers and for large 
June 18, | May 2 |} June 20, orders more generous concessions are made At the above 
1915 | 1915 | 1914 discounts the net prices per 100 are as follows: 
= ——Cents pe r poe a a ee _ ; 
Copper, electrolytic (earload lots).... 20.50 19. Of 14.00 Length j , "tos ) 1 
i siieens ~ 41.50 39 30 30.60 ‘ . . ‘ ‘ = 
=" See as pees 8 6.25 4.20 3.90 1} in $0.46 $0.65 $1.39 $1.94 $2.84 $4.07 
Spelter..... ah Ware ne *21.00 16.00 | 5 10 2 in 0.48 0.69 1.50 2 07 3.02 4 32 
Copper sheets, ‘base ae sae 28.50 24.00 19.75 2} in. 0.50 0.73 1.60 2 21 3.21 4.56 
Copper wire Gurtene lots). “a 26.75 21.50 15.50 3 in 0.53 0.79 1.71 2.34 3.40 4.80 
Brass rods, base............... Ee 26.624 20.50 14.00 33 in... 0.55 0.82 1.81 2.48 3.59 5.04 
Brass pipe, eae ahaa 33.50 23.50 16.00 
Brass sheets. ennene 26.75 20.50 14.50 
Solder 4 and } (case lots).......... 29.50 28. 50 22.00 COPPERED BESSEMER ROD—The following net prices 
*Nominal. are quoted for 50 Ib. lots from warehouse, New York: 
Size, in Cents per Ib Size, in Cents per Ib 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK tod 0 13 6, 2 » 
ts ei 10.{ ee (OO & 7.00 
. ‘ . > ot — 
June 18, | May 21, June 20 ’ : ne YY : ¥s . a 
1915 | 1915 | 1914 = : ' 
—Cents per pound— - MONEI METAI The foll - - : . 
: P en a9 athe wis 2 sLAls owing prices are net ver Ib 
No = Black: = > 50 : 50 5 60 for hot rolled rounds and flats For prices of square and 
Nos. 22 —— 24 Blacl = 45 4 45 4 55 ~eaneouet bars add two cents per Ib. to the corresponding 
Nos. 18 and 20 Black. si 2" 40 240 > 50 size of the rounds. (Mill lengths, 8 to 14 ft.) 
No. 16 Black... ... : : 2.35 2.35 2.45 
No. 14 Black... ... ae 2.25 2.25 2.35 HOT ROLLED ROUNDS 
No. 12 Black. . ; 2.20 2.20 2.30 
No. 28 Galvanized. . 6.00 4.25 3.70 : 10,000 Ib 2000 Ib 500 Ib Less than 
No. 26 Galvanized... . 5.70 3.95 3.40 Size, in nd Over and Over and Over 500 Ib 
No. 24 Galvanized... . 5.55 3.80 3.25 & to %& 24. The. The 26 2he. 27 25e. 
Ay 1j 24. 00e, 2he. 25.75¢ 26. 75¢ 
to 2j.. 25. O0e, Se 26. 75¢ 27 .7he 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 244 to 4 % 7h5e. be. 27 50c. 28 File 
June 18, May 21, June 20, 
1915 1915 | 1914 HOT ROLLED FLATS 
= Cents per pound—— - Width in Inches— 
Steel angles base... . 1.85 1.85 | 1.80 Thickness, in } tol 1} to 2} 2] to 6 
Steel T’s base........ -_ 1.90 1.90 | 1.95 vr 29 O0e 22 er 
Machinery steel (besseme or). : a 1.80 1.80 1.85 } en i oN Oe o7 Ohe 26 Oe 
ly to 2 ' 1 Oe 25 O0e 
COKE—tThere is a fair amount of inquiries for foundry 
coke; however, prices remain firm Best grades of furnace ee ' e 
coke for prompt shipme nt sell at $1.55 to $1.60 and $1.75 for STANDARD MACHINERY STEEL Rounds and squares 
future shipment. Standard 72-hr. foundry coke is quoted at $2 re quoted at the Ue rete mad net —. ewe in 100-Ilb. lots, New 
to $2.25 for prompt shipment and $2.25 to $2.50 for contract York: 
Diameter, Diameter, Diameter, 
COLD DRAWN STEEL TUBING—The following prices are in Per 100 Ib in Per 100 Ib in Per 100 Ib 
net per ft. in cents from jobber’s warehouse New York. ig $1.10 ? $2.60 if $3.00 
4 3.60 3¢ 2 60 5h 3.10 
Thickness of }———— Outside Diameter in Inches—— - vs 3.00 ah 2 75 28 2 an 
Wall, B.W.G ; i } ; 2 i l 1} } 2.80 33 2 85 6h 3.60 
6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 2.70 44 2.90 63 3.85 
= 7.92 7.92 7.92 9 25 11.21 12.32 13.50 16.00 
ee 9.3 9.; 9.3 s 15.12 17.16 20.09 ’ : > Tpr , :, 
. 5 ee ee A 20 bo 2254 27 73. +. STANDARD PIPE—The high price of spelter has_ resulted 
ee ee sane “4 “ 16.83 2009 23.52 26.79 32.85 in much omer prices for galvanized pipe. tevised discounts 
: a - are as follows 
DRILL ROD—This sells to consumers at the following dis- Black Galvanized 
counts: Third grade, 65° off: second grade, 40 off, and first 4- to 2-in. steel, butt welded gi¢ 725° 
grade, 25% off. 2}- to 6-in. steel lap welded 0 7 
7- to 12-in. steel, lap welded 77! Oo} 


At these discounts the net prices are as follows 


At these discounts, the net prices of pipe in cents per foot 








ROUND POLISHED DRILL ROD in large lots, at Pittsburgh are as follows 
First Second Third : 7——Cents Cents——‘— 
Size, ir Grade Grade Grad Diam- Galvan- Diam- Galvan- 
$$ to 1} in..... 37. 50¢ 30 00e 17. 50¢ e yt Btack nee my, ter ~~. anak 
H to }in.... 11. 25¢ 33. 00e 19 25e pate 340 = on ca .s + 
: b - ; ‘ o.2 2%4-in 12.20 18.60 
re to } in..... oS. Ste wo. st. 1%4-in 4.60 7.00 3-in 16.10 24.20 
0.178 to 0.4218 56. 25¢e 45. 00e 2). 25e 1 i, -in 5 50 840 4-tn 29 90 34.50 
0.125 to 0.270... 9 2hie 19 S0e 29 Oe Hes “ 
0.202 to 0.120..... 7 50c 54. 00e 31. 50¢ 
EAMLESS DRAWN TUBING (Iron Pipe Sizes) The fol. 
SWEDISH (NORWAY) IRON—Dealers still quote from lowing prices are quoted from jobbers warehouse, New York, 
$3.75 to $4 per 100 lb. for this material. There is considerable in cents per pound 
demand from all quarters; however, the supply is so limited , : 
that it is predicted that the supply will be exhausted in the Diam., In Bras Copper Diam, In trass Copper 
near future unless shipments are soon forthcoming i 31.50 34.50 3% 32.50 35.50 
1 31.50 34.50 1 13.50 36.50 
OLD METALS—The following are dealers’ prices paid in 1% 31.50 34.50 $1 35.50 88.50 
New York: Copper, heavy and crucible, l7c. per Ilb.; copper, 1% 31.50 34.50 5 87.50 40.50 
light and bottoms, 1l4c.; heavy brass, 8.50c.; light brass, 10c 2 31.50 34.50 6 18.50 41.50 
heavy lead, 6c.; tea lead, 5.50c.; scrap zine, 17¢c.; heavy ma- 2%.. 31.50 34.50 7 10.50 43.50 
chine composition, 13c.: brass or composition turnings, llc 3 31.50 34.50 8 42.60 45.50 
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NEW ENGLAND STATES 

Ralph P. Fowler will build a one-story, 25x35-ft. garage 
to cost $3000. Edward B. Stratton, Equitable Bldg., Boston, 
Mass., is Arch. 

The American Steam Gauge & Valve Co., Boston, Mass., is 
constructing an addition to its Back Bay plant, to cost $20,- 
000. 

Samuel Altman, 726 Commonwealth Ave., Brookline, Mass., 
will build a one-story, 45x70-ft. garage at Brighton, Mass. 2 
A. Norcross, 46 Cornhill, Boston, Mass., is Arch. 

Walter S. Glidden, Charleston, Mass., has awarded the con- 
tract for the construction of a two-story, 47x85-ft. garage. 
The estimated cost is $25,000. Warren & Gerrish, 53 State 
St., is Arch. 

The Bosch Magneto Co., Chicopee, Mass., has awarded the 
contract for the construction of a two-story, 160x250-ft., brick 
and steel addition to its plant. Noted June 17. 

The Sturtevant Mill Co., Dorchester, Mass., will build a 
metal factory at 11 Brook St. 

The Aurora Electrical Co., Lynn, Mass., incorporated with 
a capital of $120,000, will build a factory on Western Ave., 
for the manufacture of spark plugs. P. J. Campbell, is Pres. 

R. H. Robson, 39 Boston St., Salem, Mass., will build a two- 
story, 53x54-ft. garage. William H. Hunt & Son, Hawthorne 
Bldg., is Arch. 

Work will soon be started on the construction of a two- 
story, 112x125-ft., brick and steel public garage on Ferry St., 
for M. Alpert, 170 Ferry St., Springfield, Mass. 

H. F. Bailey & Co., Westfield, Mass., will build a one-story, 
70x130-ft., brick garage on Main St. 

We are advised that the Morgan Construction Co., Wor- 
cester, Mass., has started work on the construction of a plant 
for the assembling of machines. 

The Whitcomb-Blaisdell Machine Tool Co., 25 Sargent St., 
Worcester, Mass., has awarded the contract for the construc- 
tion of a 30x40-ft. addition to its plant. 

The Locomobile Co., of America, Bridgeport, Conn., will 
build a four-story, 54x104-ft. addition to its plant to cost $35,- 
000 

The Whipple & Choate Co., metals, Oranistan Ave., Bridge- 
port, Conn., will build a one-story, 57x70-ft. addition to its 
plant. A. S. Meloy is Arch. 

The Heim Machine Co., Danbury, Conn., has awarded the 
contract for the construction of a two-story, 30x60-ft., frame 
addition to its plant on Maple Ave. 

The Whitney Mfg. Co., Hartford, Conn., manufacturer of 
hardware, has awarded the contract for the construction of a 
four-story, 60x64-ft. addition to its plant. Noted May 13 


We are advised that the North & Judd Mfg. Co., New 
Britain, Conn., manufacturer of hardware, has awarded the 
contract for the construction of a five-story, 52x146 ft., and 
a 1%-story, 42x110-ft. addition to its ae estimated to cost 
$40,000. Uneclebach & Perry is Arch. Yoted June 17. 


We are advised that the Union Mfg. Co., New Britain, 
Conn., manufacturer of chucks and castings, has started work 
on the construction of a five-story, 47x160-ft. addition to its 
plant on Church St. Davis & Brooks, 49 Pearl St., Hartford, 
Conn., is Arch. 

S. Amici, Waterbury, Conn. has awarded the contract 
for the construction of a one-story, 57x66-ft., brick garage on 
Mill St. H. F. Wenzel is Arch. Noted May 27. 


MIDDLE ATLANTIC STATES 


The Albany Garage Co., Albany, N. Y., will build a three- 
story addition to its garage at Howard and William St., at 
an estimated cost of $60,000. 


William Fonda, Hastings, N. Y., has awarded the contract 
for the construction of a one-story, 47x48-ft. garage at 
Yonkers, N. Y. The approximate cost of the work is $7000. 


The American Car & Foundry Co., Inc., 165 Broadway, New 
York, N. Y. (Borough of Manhattan), has authorized the ex- 
penditure of $50,000 for constructing additions to its plant at 
Milton, Penn. B. B. Cannon is Resident Mer. 

The Fargo Mfg. Co., manufacturer of railroad appliances, 
contemplates the construction of additions to its factory at 
Poughkeepsie, N. Y. J Wells is Engr. 

The Hupmobile & Stearns-Knight Auto Co., Newark, N. J., 
will establish a garage and show rooms at Branford Pl. and 
Halsey St., Newark. 

Fire, June 12, destroyed the plant of the Fred. L. Atherton 
Machine Co., Paterson, N. J., manufacturer of textile ma- 
chinery., 

The Mercer Automobile Co., Trenton, N. J., will build an 
addition to its manufacturing plant. 

The J. L. Mott Co., Trenton, N. J., manufacturer of plumb- 
ers’ supplies, will build a steel frame addition to its plant, at 
an estimated cost of $20,000. 

The National Radiator Co., Trenton, N. J., will build a 
brick and steel machine shop addition to its plant. 
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John A. Roebling’s Sons & Co., Trenton, N. J., manufacturer 
of wire and wire rope, will build an addition to its plant on 
Jersey St. 

Joseph D. Darlington & Co. has received bids for the con- 
struction of a three-story, 65x75-ft. garage at 21st and Bran- 
dywine St., Philadelphia, Penn. Noted May 27. 

Thomas McGarrity, Philadelphia, Penn., will build a one- 
story, 50x100-ft. garage on Felton Ave., Philadelphia, Penn., 
at an estimated cost of $4000. 

W. H. Merrick will build a one-story garage on Westmore- 
land Ave., Philadelphia, Penn., at an estimated cost of $5000. 

D. J. Mundy, 6316 McCallum St., Philadelphia, Penn., plans 
se oon? a one-story, 64x82-ft. garage, at an estimated cost of 

00. 

J. L. Miller, Baltimore, Md., will build a one-story, 65x118- 
ft. garage at 2330 McElderry St., at an estimated cost of $5000. 


SOUTHERN STATES 


The contract has been awarded for the construction of a 
garage at Wheeling, W. Va., for the Pollach Estate. 

L. T. Candler plans to construct a garage at Atlanta, Ga. 

The Kentwood & Eastern Ry., Kentwood, La., will rebuild 
its machine shop, which was recently destroyed by fire with 
a loss of $15,000. 

J. O. Parks has awarded the contract for the construction 
of a garage at Columbia, Tenn. 

James P. Donovan is prometies the organization of a com- 
pany for the purpose of constructing a plant at Lexington, 
‘y., for the manufacture of a spikeless tie of boiler steel. 

H. Terstegge has awarded the contract for the construc- 
tion of a garage at Louisville, Ky. 


MIDDLE WEST 


The Mechanic Mold & Machinery Co., South High St.. 
Akron, Ohio, has awarded the contract for the construction 
of a one-story, 79x90-ft. addition to its plant. Estimated cost, 
$14,000. Noted June 3. 

The Novelty Iron Works, manufacturer of boilers and 
radiators, has had plans prepared for the construction of a 
four-story, 140x800-ft. addition to its plant at Canton, Ohio. 

The Neighbors Motor Co., 1918 Euclid Ave., Cleveland, Ohio, 
has received bids for the construction of a $50,000 garage at 
Chester Ave., N. E., and 30th St. Noted May 27. 

The F. B. Stearns Co., manufacturer of automobiles, has 
awarded the contract for the construction of a factory at 
Euclid Ave. and Lakeview Rd., Cleveland, Ohio. Noted May 13. 

The F. W. Zeig Mfg. Co., manufacturer of road graders 
and culvert pipe, Fredericktown, Ohio, will construct an ad- 
dition to its plant. 

The American Foundry & Machine Co. has had plans pre- 
pared for the construction of a one-story, 90x100-ft. addition 
to its plant at Hamilton, Ohio. Noted May 20. 

The Gramm Motor Car Co., Wapak Rd., Lima, Ohio, con- 
templates the construction of a one-story, 100x400-ft. addition 
to its factory. Estimated cost, $45,000. McLaughlin & Huls- 
ken, Savings Bldg., Lima, is Arch. 

The Dauch Mfg. Co., Sandusky, Ohio, will build an addition 
to its plant to be used as a wheel-making and blacksmith 
shop. 

The Clifton Plating & Mfg. Co. contemplates the construc- 
tion of an addition to its plant at Springfield, Ohio. 

The Standard Steel Tube Co. has awarded the contract for 
the construction of an addition to its plant at Fitchland Ave. 
and the Michigan Central R.R., Toledo, Ohio. Estimated cost, 
$20,000. Noted June 17. 

The International Machine Tool Co., Indianapolis, Ind., 
will build an addition to its plant at 21st St., and Belt R.R., 
to cost $15,000. 

The Special Machinery & Foundry Co., Martinsville, Ind., 
is building two 100x100-ft. factories. 

The Muncie Gear Co., Muncie, Ind., will build an addi- 
tion to its plant, estimated to cost $12,600. Ray Johnson is 
Mer. 

The Studebaker Auto Co., Detroit, Mich., plans the con- 
struction of an assembling plant and repair shop at Portland, 
Ore. Estimated cost $18,000. E. R. Benson is Vice-Pres. 

The Chalmers Motor Co., Detroit, Mich., will construct a 
four-story 60x80-ft. addition to its plant. 

Jacob Singer, Detroit, Mich., contemplates the construc- 
tion of a garage. F. F. Swirsky and C. N. Agrle, 221 Broad- 
way Market Bldg., are Archs. 

Cc. Hayward Murphy, 1225 Penobscot Bldg., Detroit, Mich., 
will build a garage. Albert Kahn and Ernest Wilby, 58 
La Fayette Ave., are Archs. 

J. E. Du Bois, 251 Garfield Ave., Detroit, Mich., has award- 
ed the contract for the construction of a garage. George V. 
Pottle, 1401 Whitney Bldg., is Arch. 

R. H. Nette, 536 Hastings St., Detroit, Mich., has awarded 
the contract for the construction of a two-story, 28x33-ft. 
garage. Chittenden & Kotting, 2306 Dime Bank Bldg., is 
Arch. 

A. Brandon, Jefferson and Cadillac Ave., Detroit, Mich., 
has awarded the contract for the construction of a garage. 
B. C. Weitzel & Co., 2317 Dime Bank Bldg., is Arch. 
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Same Holder for Chasers and Single 
Point Cutters 


and the change can be made in a jiffy on the 


P. & W. Threading Tool 


A Few of Its Advantages. 


1. Threads can be cut very close to a shoulder. 


2. Tools are sharpened by simply grinding off top 
of cutter. 





3. Combines economy with all features essen- 
tial in a threading and forming tool. 

403! . al . . 
4. Cutters have 15° clearance which experience 


CHASER SINGLE POINT OQFESET DOUBLE orrset has taught gives the longest wear in various metals. 
Place a trial order with our nearest store. 


Pratt & Whitney Co., Hartford, Conn. 


OFFICES AND AGENCIES CARRYING P. & W. SMALL TOOLS IN STOCK: 


NEW YORK 326 Hudson St. CHICAGO....... 12 No. Jefferson St. DENVER, COLO., Hendrie & Boltloff Mfg. 
BOSTON......... 93-95 Oliver St. ST.LOUIS........ 516 North Third St. & Supply Co. 
PHILADELPHIA 405 N. 2st. St. CINCINNATI. 336 W. FourthSt. . tiga 

CLEVELAND Rockefeller Bldg. BIRMINGHAM, SPOKANE.... Hallidie Co., Inc. 
DETROIT Kerr Machinery Bldg. N. G. Walpole 2015 First Ave. SEATTLE, WASH. . Hallidie Machinery Co. 








ILES CRANES 


2 to 200 Tons Capacity | 


Write for Catalog. 














Niles-Bement-Pond Company 


111 Broadway, New York 25 Victoria Street, London, S. W. 


FOR FULL LIST OF OFFICES AND AGENCIES SEE INSIDE FRONT COVER. 
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This Armature Shaft in 18 Minutes 


Turned from 21’’ diameter bar stock of .35 carbon steel. The shaft is 








————__} 





“4 
turned all over except the portion 3$’’ long in the center which is left 
full diameter; oil grooves are cut; shoulders are faced, squared and necked 
for clearance of the grinding wheel. 

The above job is done on the 18” “Selective Head’’ Engine Lathe, with 
manufacturing equipment consisting of multiple stops for length and cross 
feeds, connected compound and plain rests, pan, pump and tubing. 


Have you a machine in 
your shop capable of 
duplicating these figures 
of speedy production? 


“More Lathe Work 
With Fewer Lathes’’ is 
the motto of the ‘‘Selec- 
tive Head.” It is 
accomplished because of 
its great power, rigidity 
and ease in handling. 





THE LODGE & SHIPLEY MACHINE TOOL Co. 
Cincinnati, Ohio 


DOMESTIC AGENTS—Brown & Zortman Machinery Co., Pittsburgh: Charlotte Supply Co., Charlotte; Coleord-Wright Machinery & 
Supply Co., St. Louis; Dewstoe Machine Tool Co., Birmingham; Galigher Machinery Co., Salt Lake City; Hallidie Machinery Co., 
Seattle: The Hallidie Co., Spokane; Harron, Rickard & McCone, San Francisco, Los Angeles: Hendrie and Bolthoff Mfg. & Supply Co., 
Denver; Kemp Machinery Co., Baltimore; Marshall & Huschart Machinery Co., Chicago, Indianapolis; Motch & Merryweather Ma- 
chinery Co., Cleveland, Detroit; C. T. Patterson Co., Ltd., New Orleans; Prentiss Tool & Supply Co., New York, Boston, Buffalo, 
Syracuse, Rochester; Robinson, Cary & Sands Co., St. Paul, Duluth; Seeger Machine Tool Co., Atlanta, Ga.; W. E. Shipley Machinery 
Co., Philadelphia; Zimmerman-Wells-Brown Co., Portland, Ore. 
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A Paying Proposition on the 
Heavy Lathe Jobs 


When heavy lathe jobs come in their turn, put them on a 30-inch Bradford 
Engine Lathe and keep production on a paying basis. 


It is the lathe for severe and exacting duties as with it you are able to obtain 
greatly increased belt power, also greater spindle and countershaft speeds. The 


30" Bradford Engine Lathe 


is equipped with three-step cone, double back gears with chasing dial on car- 
riage for catching the threads. Threads can be cut without stopping the lathe 
or reversing the lead screw. The liberal bearings, hand ground and scraped, 
together with a sc ientifically planned and correct distribution of metal, are 
other features which commend this lathe for rigid requirements and strenuous 
service. This is our most recent design and those whose work calls for a heavy, 
powerful lathe will find that this 30-inch Bradford meets their requirements. 
Also made in 14”, 16’, 18” heavy pattern, 20”, 22’, 24’’, 26’, 28”, 32”, 
36” and 42” sizes. 


Write for circulars describing any of them, 


The Bradford Machine Tool Company 


Cincinnati, Ohio, U. S. A. 


DOMESTIC AGENTS—Swind Machiner , Philade uphia, re Taylor Machinery Co., Boston, Ma Somers, Fitler & Todd Co., Pittsburgh, 
Penn. The H. A. Stoker Machinery Co ( thie ago, Ill. Pacific Tool & Sup} ly Co., San Francisco, Calif The Mine & Smelter Supply Co., Denver, 
Colo. The E, A. Kinsey Company, Cincinnati, Ohio , Indianapolis “Ind ill, Clarke & Co., New Y« N.Y 
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Within the past year 
or so the Cincinnati 
Milling Machine 
Company has _ put 
through improve- 
ments in milling ma- 
chines and methods 
which mark distinct 
steps forward in the 
practice of milling. 
This series of adver- 
tisements explains 
each of these im- 
provements in turn. 
You will find them all 
intensely interesting 
from a_ practical 
standpoint. The list 
follows: 


No. 1 
Stream Lubrication 


No. 2 
Power Quick Tra- 
verse of Table 


No. 3 
Interchangeability 
of Face Mills 


No. 4. 
Sharpening a Cut- 
ter without De- 
stroying Its Effi- 
ciency 

No. 5 


Intermittent Feed- 
ing Mechanism 


No. 6 
A Radical Improve- 
ment in the Con- 
struction of Milling 
Machine Knees 


No. 7 
The Development 
of a New Line of 
Milling Cutters 


No. 8 
An important Min- 
or Improvement 
an All Steel Vise 


No. 9 
Retaining the Cor- 
rect Outline of Gear 
Cutters in Sharp- 
ening. 








Some Recent Develop 


No. 6—A Radical Improvement in the 


Construction of Milling Machine Knees 








Eliminating the Clamps 
from the Knee— 


by eliminating the need for them 


Ever since milling advanced beyond the Tool Room 
stage, the knee of the Milling Machine has been locked 
to the column by clamping levers and screws. 


When ready to take a cut, the operator tightens up the 
clamps. 


The faults of this method are well known. Tightening 
the clamps reduces what should be a long bearing to local 
bearings immediately beneath the clamping screws, and 
after a while, the knee bearing itself becomes so distorted, 
that it no longer fits the column, even when the clamps are 
released. The result is the knee rocks on the column im- 
pairing the solidity and accuracy of the machine. We have 
developed a simple and efficient remedy for this old fault 
common to Column and Knee Type Millers. 


You will find it only on CINCINNATI HIGH POWER 
MILLERS; here it is: 


In the first place, we have greatly increased the metal in 
the knee where it fits to the column. 


Then, the old form of gib was replaced with a heavier 
gib, tapered in length and parallel in section, exactly such 
as that used for the table bearing. This gives a long metal 
to metal bearing the full length of the knee. No clamps— 
no screws are used. 


On the opposite page are some proofs of the greater 
rigidity and the greater accuracy of a machine fitted with 
an “‘unclamped’’ knee: 








This improvement in knee construction is de- 
scribed on page 6 of the bulletin ‘‘Cold Chips— 
450 Ft. Cutting Speed.’’ Where shall we send 
your copy? 
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The “Cincinnati Milling OETA Company. - 





First—37}\ cu. .n.of steel removed per minute. 

The No. 5 Plain High Power Cincinnati 
Miller takes a cut |” deep, 5” wide at 20” per 
minute feed in hammered steel, and the 
table can be returned freely under the cutter —_ 
without lowering the table. With the older Then this accuracy 
form of knee, this is impossible. 


These cast iron bars are 42” long and 4” 
wide They were milled on a No. 5 Plain 
High Power Machine after 9 months of the 
heaviest service. No re-adjustments were 
made in the machine The finished bars 
showed flat within .001", each holding tight, 
eight pieces of tissue paper A knee that 
rocks on the column cannot support the ta- 
ble accurately enough to produce such work 








The section through the knee shows its great 
strength in the V's The gib always has a 
full bearing at “‘A’’ through its entire length 
This gives Cincinnati High Power Millers un- 
usual solidity 





This shows the knee. Note the heavy ta- 
pered gib, which provides a full length metal 
to metal bearing at all times. 





The Milling Methods ¢ of Jomorrow are 
The Cincinnati Milling Machine Co. The Geinnat; Methods of Today” 


Cincinnati, Ohio 
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10 MINUTES EACH 


60 PER 10 HOURS TABLE FEED 6" PER MINUTE 
CUTTING SPEED 120' PER MINUTE 


Four sides of this cast iron Crank Case are milled at one pass of the Milling Machine 
table. Ist setting on right side of table; 2nd setting on left side of table. Two opera- 
tors are used, one on each side of machine. This method saves much floor space and 
carrying of castings between machines. Notice the special dodging operation necessary 
for the right hand vertical head. 





SETTINGS 


| AT ONE TIME ON 





MULTIPLE 
SPINDLE 
MILLING 

INGERSOLL | MACHINE 





This is our Fixed Crossrail Type of Milling Machine for manufacturing jobs; viz., the production of 
one piece in large quantities. When the manufacturer changes the design of his engine, the machine 
can be altered to suit. ‘This would probably mean only a change of the milling heads. 


We want the opportunity to figure on your job. 


THE INGERSOLL MILLING MACHINE CO.,  rocktornii’, U's". 


New York: The Walter H. Foster Co., Mgrs Detroit: H. C. Rose & Co., Mgrs. 
Milling Machines and Their Equipment 
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This SJ” Was “Some” Job. 


Even on the 


VanNorman Duptex MILLER 


Clamped on the table with fingers, every angle, every curve, every 
straight cut was taken with a right-angle end mill without disturb- 
ing the work or using any kind of a jig or fixture. 





With the Van Norman all manner of angles can 
be had by shifting the cutter head while the 
work remains fixed. 

Ideal for all tool-room milling and the one- 
milling-machine shop. 

Not a freak, but a sturdy, rigid all-around miller 
entirely aside from the wonderful angle 
features. 





















Don’t close for a miller that is suited 
only to one class of work. Get a Van 
Norman, and you can handle everything 
you want to put on it. Three sizes. 
This is real shop economy. 


Let us send details. 


Van Norman Machine Tool Co. 
(WALTHAM WATCH TOOL CO.) 


Wilbraham Avenue, 


a < el an re 


Agents for Great Brit 1in—Alfred Herbert, Ltd 








10 Buying—A MERICAN MACHINIS T—Section Vol. 42, No. 25 








THE 


C/NC/NNAT/ 


Upright Drilling 
Machines 


Leaders in accuracy, power, rigidity, proper 
speeds, correct feeds, ease of manipulation, 
universal convenience and never-failing dura- 
bility. 


These are all points which are found in these 
machines, and they are features which place 
them in a position where their remarkable 
merit cannot escape notice. 


Cincinnati Upright Drilling Machines feature 
in the highesi sense of the word the factors of 
quality, capacity and efficiency. Their pur- 
chase is an absolutely safe investment; they 
are guaranteed in every particular and the 
buyer who invests money in them is taking 
no risk. 


Better machines cannot be purchased. You 
cannot spend money to better advantage if 
you need drilling machines. 





Radial Drilling 
Machines 


The closer you look into their construction 
the stronger you will be convinced that you 
are getting the best value for your money. 
The superior, high class points of construc- 
tion incorporated in these machines place 
them in a class by themselves for quality, 
durability and service. 


There is exceptional worth in any of the many 
type Cincinnati Bickford Radial Drilling 
Machines you may select, from Plain to Full 
Universal, and in each machine you will find 
features which cannot help but impress you 
by their excellence. When you install Cin- 
cinnati Bickford Radial Drilling Machines 
you are expending your money to the best 
advantage. Every opportunity to purchase 
these machines should be taken advantage of. 


Now Study the Opposite Page Carefully 


Following right along after the above arguments comes a most remarkable 
opportunity; a chance to acquire certain of these machines which we have 


been talking about at decisive savings. 


Read every word; the opportunities presented are unusual. 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio 

















a 
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Offerings Extraordinary 


Used and Rebuilt Radial Drills 


We invite your careful attention to the extraordinary 
for sale offerings which we give herewith on used and 
rebuilt radial drills and also on rebuilt upright drills. 


All quotations given are net cash f.o.b. Oakley, Ohio. 


Machine No. 166—4’ Plain Radial Drill with plain table, of the 4-D type with 
enclosed head and improved friction clutches, speed box drive with tight and loose 
pulleys and belt shifting mechanism, all as per circular R-3. This machine is in 
excellent condition, having been used only two years in our own factory on light 
and medium drilling and appears almost new, price $850.00 


Machine No. 244—5’ Bickford Improved Plain Radial Drill with plain table, triple 

back gears on head. Johnson reversing clutches and present type quick return head, 

driven by speed box with right angle drive, providing 24-spindle speeds and 8-spin 

dle feeds with depth gauge dial and automatic trip, as per circular R-47. ‘This 
machine is running in our factory and is in very good condition, price $875.00 


Machine No. 262—5’ Plain Radial Drill with plain table, of the 5-D type with 
enclosed head, improved reversing clutches, with speed box having tight and loose 
pulleys and belt shifting mechanism providing 24-spindle speeds and 6-spindle 
feeds, with dial depth gauge and automatic trip, as per circular R-3. This machine 
is in excellent condition, being used in our own factory only two and one-half 
years principally on light work and appears almost new, price $1100.00 


Machine No. 88—6’ Plain Radial Drill with plain table, having four change speed 
box on arm with hardened tooth clutches, triple back gears on head, present type 
quick return head, Johnson reversing clutches, single pulley drive providing 12- 
spindle speeds, fitted with Bickford Improved Head providing 8-spindle feeds, 
depth gauge dial and automatic trip to feed. This machine is running in our 
factory and is in very good condition, price $950.00 


Rebuilt Machine—This is a 5’ Plain Radial Drill with plain table, having single 
back gears on arm, new present type speed box with single pulley drive, new John 
son reversing clutches, new present type quick return head, has 16-spindle speeds 
and 8-spindle feeds, bronze bushed throughout driving works and considerable new 
hardened gearing. This machine has just been rebuilt in our own factory and is in 


fine condition, price $950.00 


Rebuilt Cincinnati Upright Drills 


One 24” Sliding head CINCINNATI upright drill, with belt 
feed and sliding back gears, with our regular four-step cone pulley 


re ere fom $160.00 


One 24” Sliding head CINCINNATI upright drill with patent 
positive geared feed on head and sliding back gears, with our regu- 
lar four-step cone pulley drive, price $190.00 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio 


R 261 
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THE FAY AUTOMATIC 
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De 
STEERING KNUCKLE UNIVERSAL JOINT 


6 tools; one turning taper. Time 4 minutes. Close finish limits. 7 tools. Time 52 seconds. Close finish limits. 











The above drawings show how a mul- 
tiplicity of cuts can be taken with the 


Fay. Note the time taken to com- 
plete the automobile parts shown. 
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For Turnmg Work Between Centres 


and Doing It on a Manufacturing Basis 
The Fay Automatic Lathe handles work that is turned be- 


tween centres. It uses ordinary forged turning tools and 
brings several cutting edges against the work at one time. 


By placing two machines so that they face each other, one 
operater can easily take care of both of them. 


The Fay Swings 14" over the ways, 10" over the carriage. 
(t turns 10" in length and takes 18" between centres. 


We shall be very glad to send Fay Lathe produc- 


tion figures and other data to anyone interested. 


13 








JONES & LAMSON MACHINE COMPANY 


Springfield, Vt., U. S. A. and 97 Queen Victoria St., London 


Germany, Holland, Switzerland and Austria-Hungary. | M. Koyemann, Charlottenstrasse, 112 Dusseldorf, Germany. _ France, 
Spain and Belgium: F. Auberty & Co., 91 Rue de Maubeuge, Paris. Italy: W. Vogel Milan. 
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We Have Eliminated 
the “If” 


Everybody, of course, acknowledges the advantages of the 
radial drill—moving the drill point to the work instead of 
the work to drill point—if it can only be made stiff and 
rigid enough. 

We have eliminated that “if.” “AMERICAN” 
RADIALS are stiff enough, are rigid enough, are accur- 
ate enough to perform any work within the range of the 
machine. That “‘if’’ is no longer a consideration. 

The base, the column, the arm, the head, in fact every individual part 


of the “American” Radial has been enlarged, strengthened and made 
more substantial and lasting. 





Every bearing is bronze bushed, many hardened steel gears are used— 
all gears are of large diameter and coarse pitch. 


Ball thrust bearings are used on the spindle and for the column sleeve. 
In short, everything in our power has been done to make the “American” 
Radial the ideal of its type. 


We know that we have succeeded, but must now convince you. 


Are you going to give us a chance? 


The American Tool Works Co. 


Cincinnati, U. S. A. 
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THE FELLOWS GEAR SHAPER Co. 
SPRINGFIELD, VERMONT, U. S.A. 


FOREIGN AGENTS—Germany and Switzerland, M. Koyemann, Dusseldorf; France, Belgium, Italy and 
Spain, Ph. Bonvillain and E. Ronceray, Paris; Great Britain, Henry Kelley & Co., Manchester; Austria, 
White, Child & Beney, Vienna; Japan and China, Manning, Maxwell & Moore, Tokio. 
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180 Gears 
Roughed Out 
in 10 Hours 


Here’s more proof that the Gear Shaper 
is a rapid roughing machine. 

The photo opposite was taken in the 
shop of a large automobile engine 
builder in Detroit. 


The gears are main countershaft gears 
for transmissions. Chrome nickel, high 
carbon steel, 33 teeth, 7/9 pitch, stub, 
7/8 face. 

Handled 4 at a time, they get a day-in and 
day-out production of 180. And the foreman 
volunteered the thought that he could jus* 
as well handle 6 at a time. 


Of course, all the gears cut in this shop are 
finished on Gear Shapers. The production 


they get in their finishing operation was not 
available, but you can rest assured it is in 
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keeping with their roughing output of 180 
gears every 10 hours. 

The Gear Shaper does not form gear teeth, 
it generates them. 

The Gear Shaper Cutter is ground to size and 
shape after hardening so that errors due to 
warping and twisting are eliminated. 

Gears cut in the Gear Shaper run quietly and 
smoothly at any speed and come so accurate 
that practically none fail to pass the most 
rigid inspection. 





‘““Commercial Gear Cutting’’ should be 
in every gear man’s library. 
free to all. 


It is sent 
Write for your copy today. 
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It makes no difference whether the operator is experienced or not—nor whether he is 
feeding table to right or left, in or out on knee or up or down on column, one lever 
controls it. No chance to get confused—the machine is easy to “get the hang of.” 


Faster Work and Decreased Spoilage 


Is the logical result of having but the one lever at the front to think of— 
the operator can’t go wrong in emergency through ignorance, careless- 
ness, confusion or hurry. Such features are developed in a miller after 
years of building and using experience—their value to the user cannot 
be appreciated unless a personal test of the miller is made. The 
Kempsmith No. 2 Universal welcomes such a test. Based on its past 
performance we feel absolutely safe in promising that it will give you 
a broadened shop capacity. And naturally possessing many other points 
of advantage (the development of the single lever control being typical 
of the general Kempsmith atitude of thoroughness in working towards 
greatest efficiency) you can expect a definite and worth-while reduction 
in milling costs (operating and upkeep) if the Kempsmith is used. 

If you are interested in any way in millers or milling operations, 
we would like to acquaint you with these several features of 
Kempsmith millers and send you our book ‘‘Milling Suggestions”’ 
showing their application on 31 cost-cutting milling operations. 
Just send us your address. 


Kempsmith Manufacturing Company 
Milwaukee, Wisconsin 
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The Feed Movement Control on the 
Kempsmith No. 2 Universal Miller 


Is a feature of the machine that greatly improves its operation from the standpoint 
of ease and speed in handling all work. And considering that this type of miller 
is particularly suitable for work in garages, medium sized machine shops and in the 
manufacture of jigs, tools and dies for sheet metal working shops, etc., where one 
man after another uses the miller, this is a highly desirable feature. 
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| NEWTON 


/ REGISTERED TRADE MARK 











Crank Shaft Cold Saw Cutting-Off Machines 








ZA=aqyqOrmn & OAS rrHZ 
OAK Meanop & OfZHxzOn 


G Steel Foundry Cold Saw Cutting-Off Machines 
NEWTON MACHINE TOOL WORKS, Incorporated 


23rd and Vine Streets Philadelphia, U.S. A. 
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Potter-Johnston Manufacturing Automatics in the shops of Wes- 
ton-Mott Company, Flint, Michigan. The “Do It Automatically” 
idea has appealed to them so muca that they now have 65 of these 
machines installed. 





He operates two to six 
Manufacturing Automatics 
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6-A MANUFACTURING 


AUTOMATIC 














dull you want to get 


When times are 
full value from your labor—you cannot 
afford to do otherwise and stay in the 
game. 

When times are busy you have hard 
work getting efficient labor. 

A serious problem from either angle. 
The solution: Potter and Johnston 
Manufacturing Automatics for all your 
duplicate parts from castings, forgings 
and cut-off stock. Up to 40 inches 
diameter and up to 15 inches long, 


From two to a dozen cutting tools al- 
ways in simultaneous operation. In 
stead of an operator for each machine, 
an attendant for from two machines 
to half-a-dozen. 


If you have any doubts as to whether 
these Manufacturing Automatics will 
apply on your work, take it up with 
our Efficiency Department. That's 
what this department is maintained 
for—your service. 


Descriptive Bulletin on request. 


POTTER & JOHNSTON 


Pawtucket, Rhode Island, U. S. A. 


OFFICES AND REPRESENTATIVES: (Office for Great Br tain an 


Fulton Bidg., 50 Church St., Walter H. Fost« 
4213 Sheridan Road, Chas. H. Shaw, 


New York Office 
Ford Bldg. Chicago Office: 
Manager 


FOREIGN AGENTS: Chas. Churchill & Co., Ltd., 


land Alfred H. Schutte, Cologne, Brussels, Milan, Barcelona, Bilbao 


hagen and Budapest 


1 France 
Manager 


London, Birmingham, 
Schuchardt & Schutte, Berlin, Vienna, Stockholm, 


68 Avenue de la Grand Armee, Paris, J. Ryan, Manager 
Detroit Office Modern Machinery and Enginering Co., 1514 
Toronto Office 1501 Roval Bank Bldg., |! ( Roelofson, 
ind and Glasgow, Svot- 
Petrograd, Copen- 


Manchester, Newcastle-on-Tyne, Eng! 
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Accuracy— 
On An Automatic 


There’s one big feature of Gridley Automatics that 
stands out boldly. It is their accuracy. 





Accuracy comes through perfect alignment between 
spindles and tool slides. Note the Gridley construction. 


With the Single-Spindle Machine the axis of the turret is paral- 
lel with the spindle, and permits us to make a turret practically 
as long as the bed of the machine itself with a bearing at each end. 
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With the Multiple-Spindle Machine, the spindle carrier has an 
extension which reaches to the other end of the machine with a 
bearing at this outer end. Onto this extension is mounted the 


tool-slide. 

With this construction there are no adjustments necessary to 
maintain alignment, and with continued use there will be no dif- 
ference as regards accuracy of the work. The tool-slide, being 
mounted on the spindle carrier, will always be in perfect alignment 
with it. 

Gridley Automatics are not only accurate when new. They main- 
tain their accuracy after long periods of the severest service. Con- 
sider this point. 


Multiple-Spindle Single-Spindle 


Automatics Automatics 
Windsor Machine Co., Windsor, ipod U. S. A. 
“a vey AND yy oly py A ae oe ; —— sts Sheridan Ro ~ ne Wir 

achine (Company, 6S Avenue « a Gran rme¢ aris, yar anager, for Gre ut ital rance, beigium 


and Switzerland 


FOREIGN AGENTS: CRAVEN BROTHERS, LTD., Manchester, England, Great ee ind Coloni 


CH ARLES CHURCHILL & CO., London. Birmincham, Manchester and Newcas stle -Tyne, England and 
Glasgow, Scotland M. KOYEMANN, Charlottenstrasse. 112, Dusseldorf, Germar y+ tiia-Hungary, Italy, 
Switzerland SCHIMUNEK & CO, Mescow, Russia F. G. KRETSCHMER & CO., Frankfort-on-Main, 


Germany, for Balkan States 
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The Six Spindle Automatic 
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Factors of ““New Britain” Efficiency: 


TS capacity for handling more end operations than are possible on other ma- 
chines enables it to finish complete many jobs which would require rehandling 
if a smaller number of spindles were available. 
‘Paton when there are but four end operations to perform, the NEW 
BRITAIN’S extra spindles permit the longer ones to be sub-divided, 
greatly accelerating production. 
NDEXING is always done at constant speed, irrespective of spindle and cam 
shaft speeds; so that, when either or both the latter are slow, there is no re- 
tarding of the indexing speed. The idle time is thus held down to a minimum. 
N consequence of its superior rigidity of construction, heavier cuts and coarser 
feeds are practicable, still further increasing output. 








THE NEw BRITAIN MACHINE Co. 
New Britain, Conn., U.S. A. 


WESTERN OFFICE: AGENTS: 
2008 W. Grand Boulevard, Detroit, Mich. Coats Machine Tool Co., London 
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Rapid Manufacturing Milling on Milwaukee Millers 


We illustrate above a typical manu- 
facturing milling operation. A_ cut 
13” wide, }” deep and 5” long is taken 
in a piece of cold rolled steel at the rate 
of 9” per minute, the cutter having a 
speed of 204 R.P.M. The machine is 
a Milwaukee No. 1A Manufacturing 
Miller with a range of 25” x 8” x 18” 
and having eighteen changes of speed 
and twelve changes of feed. All 





KEARNEY & TRECKER 


equipment for this job is standard. 

This 1s a very simple milling opera 
tion. The piece is clamped in the vise 
flush with the edge of the jaw and auto- 
matically fed into the cutters, a fixed 
stop tripping the feed at the proper 
place. <A conveniently located hand 
wheel for quickly returning the table 
makes for minimum 
cuts. The milling is 


time between 
completed in 
one operation. 

Milwaukee 
Manufacturing 
Millers are not 
one-purpose ma- 
chines of limited 
They are 
provided with 
ample adjust- 


range 


ment for work of 


varying charac- 
ter within their 
capacity This 


flexibility of ad- 
justment is es- 
there 
are few machine 


sential 


shops or m 
facturing plants 
where thecharac- 
ter of the manu 
facturing j ob 
donot vary. 
The range and 
efiiciency of these 
machines can al- 
increased 
at any time by 
the addition to 
the equipment 
f vertical 
slottr 
muill- 


} 
MO on 


ol a 
spindle, 
universal 


ing, rack cutting attachment or rotary 
table, making an all-around manufac- 
turing machine 

The ease and rapidity with which 
manufacturing milling operations can 
be continuously performed on Milwau- 
kee Millers over a long period of time 
depend in a large measure on the many 
features of design and construction. 

All Milwaukee Millers are of the 
single pulley, constant speed drive type. 
If the belt is capable of delivering a 
given H.P. to the machine it will de- 
liver this amount of power whether 
the cutter be large in diameter and 
running at a slow speed or small in 
diameter and running at a rapid rate 
and maximum results will be obtained 
in either case 


The reverse is self-contained within 


the machine, no countershaft being 
required. The cutters may be run in 
either direction that proves advan- 
tageou 

All gear ind shafts are hardened 
and ill bearing and gcatr are auLlo 
matically flooded with lubricant by a 
pump in the base of the machin 
The automatic flooding of the bearing 
and gears with lubricant is conducive 


to long life and n 
petises, ] 


inimum repair ex 
Miller 
pump and mean 
cutters, thi 
ited in the original 


\ilwaukee 
ilso equipped wich 
for lubricating the equip 


ment bei 


, mcorpor 


design and not added as a separate 
item, 

The job illustrated is suggestive of 
a large amount of manufacturing work 


handled advantageously 
on Milwaukee Miller Let u 
you catalogue No. 19 illustrating and 
describing them in detail. 


that can be 
send 


CO., MILWAUKEE, WIS. 
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MACHINE STEEL 
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A FAMILIAR PIECE 
BUT——OH MY! 


Here we show a very familiar piece—nothing 
more than a drill collet. Notice the time in 
which we can produce these collets. The 
outside is turned within a few thousandths 
of the correct diameter, ready for grinding, 
and the inside taper hole is finished within 
a few thousandths, as this is usually hand 
reamed. 


The greater portion of the work on these 
collets is done on our Model A automatic 
and we produce the taper hole practically 
true with the outside. 


If you ever tried to make a collet of this kind 
in your plant, you would discover it was 
quite a job. Also bear in mind that the 
manufacturers of this class of work know 
their business. Nevertheless, with one man 
operating a number of CLEVELANDS the 
labor cost is so low that it pays collet manu- 
facturers to use our machines for this pur- 
pose. 


The machine is not special in any way; it is 
simply our regular automatic used for all 
kinds of work. 


The outputs we name can be maintained all 
day—day in and day out. You may be skep- 
tical, Mr. Reader, of what we say we can do, 
and also it is possible that you are not inter- 
ested in collet turning, but if we can do this 
kind of work in the time we name, advancing 
these collets nearly to completion, we cer- 
tainly can take care of most any job you 
might have in mind. 


Remember us as the people who rarely turn 
down anything that comes our way, because 
our machines have such a wonderful range— 
3/32” to 7?”. 





Cleveland Automatic Machine Company 
Cleveland, Ohio, U.S. A. 
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No Buckled Screws 


The down-feed screws are hung on ball 
bearings, so that the slides move very 
easily. The Upward thrust of the cut is 
taken by an adjustable collar at the lower 


end of screw, so that the screws are never 


under compression. This overcomes the 


possibility of buckling the down-feed 
screws, Which is apt to occur when they 
are held only by thrust collars at the top. 
We are giving the valuable distinctive tea 


tures of 


GRAY PLANERS 


week by week. If you wish the whole 
story write for our illustrated catalog. 


The G. A. Gray Co. 


Cincinnati, O. 








40% More Production with this 
Huther Inserted Tooth Saw Blade 


When Jones and Lamson Machine Come another saw you may be sure that 
they will get a Huther saw. Just read this extract from a letter of theirs 
referring to the blade shown in the photograph: 

























é “The Huther Inserted tooth saw which we purchased two years ago ts 

giving very good satisfaction We are probably getting 40 per cent 
increased output over any saw used previously, material ranging from 
20 to point 50 carbon steel, sizes from 6” to 10” round stock. The saw 
has been running almost every working day since purchased, at present 


running 12 hours per day”’ 


The teeth on this saw are sharpened by grinding 
front of tooth only. This photo shows the saw after 
its two years service with teeth ground back }” 
from the front. This saw is 29” diameter--and 
a scant 9/32” on cutting edge. Let us show 
you what you can get by using Huther saws 


q Write tor data and catalog today. 





Huther Bros. Saw Mfg. Co. 


1109 University Ave. Rochester, N. Y. 
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SS‘BRIGHT 


BALL BEARINGS 


Patented 


















Into Your 
Salesmen’s 


Mouths? 


Why not put 
another talking 
point 











Every talking point COUNTS when your machine is in 
competition with other machines! 


Why not add to your machine an element of universal 
appeal—HESS-BRIGHTS? 


~ The salesman who can say of the machine he is selling, 
“This machine is equipped with HESS-BRIGHT Ball 
Bearings,’’ by that token gains an inestimable :advan- 


tage. The word ‘‘HESS-BRIGHT”’ is a symbol of ex- 
cellence which predicts quality throughout. 


Hess-Bright Mfg. Company 


Front Street and Erie Avenue, Philadelphia, Pa. 
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Write these Facts Big 
on the Tablets of 
Your Memory— 


Gear Housings formerly milled on both sides 
at the rate of two per hour are now milled 60 
per hour—Becker Continuous Milling did that. 


Armature Cores formerly milled on a Hori- 
zontal Miller at the rate of 400 pieces per ten- 
hour day are now done at the rate of 2440 per 
10-hour day—Becker Continuous Milling did 
that. 


Spring Seat Caps formerly produced 100 per 
hour on 4 Horizontal Millers are now turned out 
at the rate of 140 per hour on one machine— 
that one machine is a Becker Continuous Miller. 


Ignition Brackets (Malleable Iron) formerly 
machined at the rate of 135 a day are now sav- 
ing money by being machined 4 times as fast— 
540 per day. To Becker Continuous Milling 


belongs the credit. 


Here, then, are some facts for you to remember, to think of 
when the question of your manufacturing work comes up 
again. To these facts, add just one more. This: There are a 
number of so-called continuous milling processes and have 
been for a number of years, but Becker Continuous Milling is 
the first to deserve beyond all question that word ‘‘Con- 
tinuous.”’ 


The book ‘‘Continuous Milling’’ has been as successful 
in its purpose as the machine has in its field. 
If you have not already sent for a copy, do so now. 


Becker Milling Machine Company 
Hyde Park, - Mass., U.S. A. 


AGENTS—Niles-Bement-Pond Co., New York. Mr. H. B. Slate, Hartford, Conn National Supply Co., 
Toledo, O. Rumely-Wachs Machinery Co., Chicago. Sel on Engineering Co., Ltd., London, England. 
Schuchardt & Schutte, Cologne, Paris, Barcelona 
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3 Ft. Fosdick We 










Five Sizes of the 
Heavy Duty. 3’, 
3)’, 4’, 5’ and 6’. 














Answer Here Your 
Questions About 
the Head 


Is the head easily moved? 

It is and very quickly, too, by a ball bearing 
spiral gear. 

Speed changes? 

One lever in rront of the head operates dou- 
ble back gear (3 speeds), which, together with 
the 6 speeds obtained in the speed box, give 
correct speeds for all drills from }" carbon to 
3” high speed, with still slower speeds for 
boring, reaming, or heavy tapping. 

And the tapping reverse frictions—their adjust- 
ment for wear? 

The frictions are mounted on a sleeve, allow- 
ing no grit to be drawn into mechanism. 
Mechanism runs in oil. All adjustment for 
wear is made from the outside. 

You can take every part of Fosdick Radials 
and analyze it separately. You'll be satis- 
fied. Feed, for instance—all changes made 
with one handle—feed box low on head sup- 
porting both ends of worm—worm wheel 
running in oil. 

But send for catalog and convince yourself 
that the Fosdick can save you money. 


The Fosdick Machine Tool Co. 


Cincinnati, Ohio 











—And the Tap Won’t Break 


if it’s being held by the 


WOODSTOCK IMPROVED 
Safety Tapping CHUCK 


Sold under a positive guarantee that the tap will not break 
in any sort of tapping—bottom shallow or in tough metal. 
liminating this breakage will cut upwards of 50% off your 
tapping costs without decreasing the efficiency a particle. 
Put your tapping on a more economical basis. We build a 
complete line with or without reversing attachment. 


We'll send you one on a thirty days’ 
free trial. Prove these statements for 
yourself. Write for complete details. 


Peter Bros. Mfg. Co., Algonquin, III. 

















see 
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The Barnes Drills 


Complete Line 8" to 50" Swing 


Our positive feed means: No belts to throw in or out; capacity of 
drill increased 15 to 25°; feed changes made while drill is running. 





A tapper that can’t be beaten 


Some people say, ‘‘I like the idea of a drill with tapper 
on it; it’s so convenient and will save much time, but 
I suppose it costs a lot more than the ordinary detach 
able style that goes on lower end of spindle.” 





People of this idea are wrong; now, for instance, on a 
15” drill the extra cost of tapper is only $31.00 and the 
attachment is ready for use in an instant by touching 
one lever. 


It’s a money maker. TRY ONE. 








To disengage the Tap- 
ping attachment 
throw a lever 


Can be furnished on any 
of our drills from 
15” to 20” swing 








Our Geared Tapping At Thus the machine is 
tachment works directly on 
the spindle; has a positive 
clutch for engaging for- 
ward and backward mo 
tion and gives Reverse 
Speed 2 to 1. 


changed from a Tapping 
Machine to an ordinary 
drill and vice versa. Note 








that there is no undue 
wear as the extra gearing 
is running only when re- 
quired. 

A movement of the con- 
veniently located lever 
starts, stops and reverses 
the spindle instantly with- 
out any jar while the ma 


We call particular atten- 
tion to the long bearings, 
the solid steel forged gear 
y , ing (Bevels and Spurs), the 
chine is in motion. hardened steel clutches, all 
of which insure strength 


and endurance. 


Send for Catalog. 











We also make Gang Drills, Adjustable Arbor Presses, Horizontal Radial Drills 


Sole Manufacturers aRADE Established 1872 


WF) 
W. F. & JOHN | BS ) BARNES COMPANY 
1995 Ruby Street Mars Rockford, Illinois 















cr 
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The best high 
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The above photo shows 6” High Explosive Shells ready for shipment. ‘‘Red Cut Cobalt”’ 
is especially adapted to turning and boring shrapnel and high explosive shells. Plants 
doing this work find it vastly superior to other brands. ‘‘Red Cut Cobalt”’ is exceptionally 
strong and uniform in quality and without question the best high speed steel for machin- 
ing all classes of hard materials. ‘‘Red Cut Cobalt”’ givesa beautifully smooth finishing cut. 








VANADIUM-ALLOYS STEEL CO. 











———— ———__—_—_—. 








: 





EE ———EeE——EE—Sa Sa eae 


June 24, 1915 Buying—A MERICAN MACHINIS T—section 


speed steel 7or 








The photo above shows ‘‘Red Cut Cobalt’’ turning a 6” High Explosive Shell—ona Lodge 
and Shipley Lathe. ‘‘Red Cut Cobalt”’ is used exclusively in this plant for turning and 
boring shells. There is no work too hard for ‘‘Red Cut Cobalt.”’ 


We'll prove it—order a trial bar. Now. 


ITTSBURGH, PENNA. 
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Take Inventory in Less Time 
and with Greater Accuracy 


Berger Sectional Steel Bins and 
Shelving will help you do it, 
and here are the reasons why: 


They are used by such concerns 
They furnish ample and conven- as The Packard Motor Car Co., Mar- 
ient storage space for all varieties and ® shall Field & Co., K. W. Ignition Co., 
sizes of supplies, from small nuts and etc., including the U. S. Government at home 
washers to large castings. Berger adjustment and in the Canal Zone, because they are 
provides that the material is in the proper strong, fire-retarding, resist rodents, are easily 
place and you can tell at a glance what you erected or taken down and reassembled else- 
have. Counting then becomes a mere matter where with ordinary labor, in a short time and 
of routine which can be done in less time and without loss. 








with greater accuracy 


Your Superintendent will be interested 
in our new catalog which shows illus- 
trations of stock rooms in many well- 
known plants. 


METS EET 8 


Why not have him write for our Special Catalog 
R. A . toda) ? 

The Berger Mfg. Co., Canton, 0. 
Largest Pressed Stee! Works in the World 
Nearest Branch for Best Service: 
Boston Chicago Minneapolis New York 
Philadelphia San Francisco St. Louis 


Export Dep’t.: Berger Bld¢., ; 
11th Ave., and 22nd St., New York City The Ledge Type of Construction has been adopted 


ie and standardized throughout the Packard plant. 














With a Springfield “Standard” running at its highest speed and 
with the coarsest feed in gear, you can reverse the carriage as fast 
I > as you can operate reversing lever. There is no jump due to 

magine— back lash. Think of the shock this means to gears and lead screw. 

A Springfield stands up. The reason is the fine design—the 


Reversing Carriage at strong construction—the fact that our most important gears are 


. made from high carbon steel, the rest, as well as all our castings, 
Highest Speeds are made from our famous semi-steel mixture. 

The lathe shown is a 16” x 6’. Six feeds are at your disposal 
practically instantaneously, and can be thrown in with lathe in 
operation. It is equipped with double back gears—is a manu- 
one facturing lathe of accuracy and speed on both heavy and light 
FL PRINGFIELD S M4 fi Id work. Write for full details in Circular No. 126. 

3 pringtrie aa Socturere of “Minndant” and “Eieat” Lathes 
é 9 We are manufacturers of Standard and deal Lathes of 
Standard —_— 14" to ° swing—Crank and Back-Geared Shapers from 12” to 
2) stroke, 


The Springfield Machine Tool Co., Springfield, Ohio, U.S.A. 























16” Springfield *‘Standard,’’ 3 Step Cone, Double Back Gears. 
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When Designing New Machinery 
or Improving Your Present Lines 


NEW DEPA 
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BALL ‘BEARINGS 
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wd 
American Made for American Trade 









SHOULD supplant plain bearings wherever possible, FF 
thereby increasing the productive capacity of your : 
product and decreasing the expense incurred in its [| 
operation. 








Ball bearing machinery is the highest refinement of the art and 
New Departure Ball Bearings, by reason of their Quality, Pre- 
cision and International Standardization, are recognized by 
the foremost Manufacturers, Engineers and Designers as worthy 
of every confidence. 









We maintain a department, whose ex- 
clusive duty it is to co-operate with the 
Machine Tool Manufacturer in the adap- 
tation of ball bearings to his especial re- 
quirements. 











THE NEW DEPARTURE MANUFACTURING CO. 
Distributors in Trade BRISTOL, CONN., U.S. A. Sole British Agents: 


Centers Throughout Brown Bros., Ltd., 
the United States. Western Branch: 1016-17 Ford Building, Detroit, Mich. London & Manchester 







Buying—A MERICAN MACHINITIS T—Section Vol. 42, No. 25 





MM 








Quick Change Lathes 


You may buy it for today’s work, but 
you'll find it useful also for tomorrow’s 


There may be a certain reason why you need a lot of extra 
tools just now—especially lathes. 

But before you buy any you should consider the value of the 
lathes after the rush of special work is over. 

Will they be useful to you then? Willi they be adaptable 
to your future needs? 

The answer is decidedly “‘yes’’ if you select Seneca Falls 
Quick Change Lathes. 





DETAILS. 
NEW PATENTED | with erent They are extremely flexible. With various attachments 
adjustment having graduations reading P . ~ . . 
00025 inch. Very valuable 08 8 time-cav- they lend themselves to an infinite variety of work. 
eures uniformity when making duplicate 
parts P Qt alba - —— ab tia " ’ ’ 
cuangumanh of epaceine feeds. One tee Catalog 25-B will give you full 
disengages automaticaly when aiother is ° _— 
thrown in particulars. Write for a copy. 
QUICK CHANGE GEAR MECHAN- 


ISM. 48 changes for screw cutting and 
feeds without removing a single gear 


RENE eng hao The Seneca Falls Manufacturing Co. 


cross slide when feeding in either direction 
and does away with necessity of reverse 

belt on countershaft, permitting sixteen 

forward spindle speeds 687 Water Street eneca Falls, N. Y. 


Canadian Sales Agents The Canadian Fairbanks-Moerse Co., Montreal, Toronto, St. John, N. B.; Calgary, 
Saskatoon, Winnipeg, Vancouver, Edmonton, Ft. William, Hamilton, Ottawa, Quebec, Regina, Victoria 














TA 
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SIMPLICITY AND HANDINESS 


Accessibility of the work at all times, together with Moreover, in these present days, when expert work 
simplicity of construction and operation, are features men are so difficult to obtain, the number of parts 
of the greatest value in the production of high grade which must be kept in perfect condition should be 


work at a low manufacturing cost. reduced to the minimum. 
HEALD INTERNAL GRINDING MACHINES 

were designed with these important points constantly in mind Special machines for special work is the modern method. The 

as the finished machine proves. — simpler the operations and the simpler the apparatus for pro 

Everything about this machine is as simple and as handy as we ducing the work, the more satisfactory, both mechanically and 

know how to build. financially, the results will prove 


Fifteen combinations of speeds and feeds are at the command 
of the operator without moving from his position in front of the 
machine. 


If vour work necessitates Internal Grinding, investigate the 
“HEALD” thoroughly. 


Your first step should be to send for ‘“‘PRACTICAL HINTS ON INTERNAL GRINDING.” 


THE HEALD MACHINE COMPANY 


10 NEW BOND STREET, WORCESTER, MASS. 


rs Bidg.; Detroit, 303 Majestic Ridg 


Branches: Chicago, 24 So. Jefferson St.; Cincinnati, 602 Provident Bank Bldg; Cleveland, 710 Engin: 


“LITTLE DAVID” 
RIVETERS and CHIPPERS 





7M 





Little David Riveters and Chippers are “‘stayers."’ They do the maximum amount of work 
and keep at it. They are “up to the minute’’ in design and carefully built of selected 
materials. 


They have no threaded joints to cause annoyance. 
The valve is in a separate chamber on top of the barrel and not liable 


to breakage by the piston. 

The operators like them—due to correct balance and lack of vibration. 
The daily saving they effect in increased output makes it well worth while for the user of 
pneumatic hammers to get aquainted with the Little Davids. 


Send for Bulletins 8111 and 8013. 


Ri INGERSOLL-RAND COMPANY I 


NEW YORK Offices the World Over LONDON 


18-PT 









































~ 
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If You’re Satisfied—We Want to Know 
If You’ve Trouble—We Want to Know 


Our interest in each order for CARD taps 
does not stop after the taps are delivered and 
put to work. 

We make it a point to keep tabs on the service users get 


out of our goods—if satisfactory we want to know it; 
if there is trouble we want to know it. 


We co-operate with users-—.nd help them by expert 
advice—-to get the best service out of their taps. That’s 
the CARD policy. 

To assure tap satisfaction all along the line—-buy CARD 


—the better tool.”’ 


Write for the Card Catalog. 


S. W. CARD MFG. COMPANY 


MANSFIELD, MASSACHUSETTS, U. S. A. 


NEW YORK STORE, 62 READE STREET 
BERLIN STORE, ARTHER KAYSER, MGR., ALTE JAKOBSTRASSE 24 


EUROPEAN AGENTS—Chas. Churchill & Co., 

London, Birmingham, Manchester and Cilasgow Stokvis & Fils, Brussels) Andrews & George, Yoko 
Markt & Co, Ltd., Paris. [gnacz Szekely, Budapest hama, Tokyo. Osaka. J. Lambercier & Co., Geneva 
V. Lowener, Stockholm, Copenhagen, Christiania C. Civita, Milano, Italy R. D’Auglignac, Barce- 


Kh. S. Stokvis & Zonen, Ltd., Rotterdam. K. 5 lona, Spain. 
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It’s Hard to Get New Lathes But Easy 


to Increase Your Present Capacity 


To ascertain how the output of your old lathes can be increased 20 per cent. will 
take up little of your time—just a fraction of the time you spend in a fruitless 
search for new lathes. 


See if this isn’t true. Notify us now and we will send an expert at once to demon- 
strate. 


Sead Or Ones Sucre eno 


r . ? 
‘< DIVIDEND uN EARNING ~~ 
on 7 . Pp 


CS & A AAAA j AAA: ‘ Ny ay, 
COOVILE NE VE HAIN 





can increase the output of your present machines, save 20 per cent. power and 
get from 4 to 10 times the service out of your cutting tools. 


There is absolutely no obligation on your part for this service so write now. 
If you like, we will send postpaid our 112-page flexible cover Data Book No. 125 


On pages 50 to 56 of this book is given a quick and easy method of selecting 
drives and finding the cost. No figuring necessary. 


LINK-BELT COMPANY 


. . . . . 
Philadelphia Chicago Indianapolis 
New York 299 Broadway Detroit 911 Dime Bank Bide Denver Lindrooth, Shubart & ¢ 
Pittsburgh 1501 Park Bide Cleveland 1304 Rockefeller bide Minneapoll Link-Belt Supply Co 
Boston 49 Federal St Seattle 80 First Ave. South New Ortea W hitne Supply Co 
St. Louis Central National Bank Bidg Portland, Ore ith and Lovejoy Sts San Franci Meese & Gottfried Co 
Byfialo 98 Ellicott Square Los Angeles 204 N. Los Angeles St Lirmingham General Machipery Co 
Wilkes-Barre 2nd National Bank Bide Toronto, Can John Millen & Son, Lid 
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G & E 28" Shaper— 
New “Invincible” Type 








Main Bull Gear Bearing Cast 
In One Piece With Frame | 


The feature of casting the bearing for the bull wheel solid in one piece with 
the frame is just one of the many means taken to provide the highest type 
of construction for G & E Shapers. This construction is more expensive to 
manufacture than the common practice of bolting this bearing on, but it 






means a better job in every way. 














No springing of hub bear- Large diameter bull gear 
ing hub means more bearing 
No bolts to get loose surface and greater strength. 









Write for a copy of our new 
Shaper Catalog. You ought 
to have this interesting book. 
Send for a copy today. 







ane. 





ESTABLISHED 1633 
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No. 3-A Universal Hollow-Hexagon Turret Lathe with Chucking Equipment 


Two Cuts at One Time 


The ability to face, undercut or neck with the square tur- 
ret while boring or turning with the hollow-hexagon 
turret contributes largely to the time saving and econom- 
ical output of the 


Universal Hollow-Hexagon 
Turret Lathes 


Separate feed shafts, each with ten individual feeds, operate the 
carriage and turret saddle independently, and provide the exact 
feed required for each. 

And to this great advantage are added the other essentials for rapid and accurate 


production—excess power, extreme rigidity, great adaptability, and a power 
rapid traverse that saves time and conserves the energy of the operator. 


Without obligation, ask us to show the sav 
ing on One of your typical jobs. Send blu 
prints with rough and finished samples 


Tr 
& SWASEY COMPAN 


CLEVELAND, OHIO, U. S. A. 


TURRET LATHES—T URRET SCREW MACHINES—BRASS WORKING M 


ork Office—Singer Bldg Boston Office—(Oliver Bidz Buffalo oe ms ma Bidg. Detroit Office—Ford Bldg 
Chicago Office and Show Rooms—15-622 Washington "B Ivd 
GENERAL EUROPEAN REPRESENTATIVE: C. J. Stillw Thackeray Hotel l, Great Russell Street, Lond England 
FOREIGN AGENTS: Chas. Churchill & Co., Ltd., Li ~ m _B irming! val Mane hester, Newcastle-on-Tyne and Glasgow: Schuchardt & Schutt 


enna, Budapest, Petrograd, Stockh olm , Cope 7 Shanghai, and T« Alfred H. Schutte, Cologne, Bruss« Liege 
Jona. Benson Bros. Sydne A Asher Sn ‘ith, “Sye mee y. A. R.W illia Machinery Co., Ltd., Toronto, St. John, Winnipeg anc 
couver. Williams & Wilson, Ltd., M« ae eal 
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There isa cloth. that cuts— 
cuts almost like a grinding 


wheel— it is 


Aloxite Cloth 


The Cloth with the Brown Backing 


BS inch of it is uniformly coated 
with Aloxite grain—hard, sharp, 

fast. cutting. —Aloxite Cloth 
yes a better. 


“faster, lasts long 


pe t 











LINDE 
OXYGEN 


From Coast to Coast 35 Produciug Plants and Distributing 
Stations provide an unlimited supply of LINDE OXYGEN for 


users everywhere. 


: Linde Oxygen, made by the 

Purity eliquid-air process, is of the 
highest purity and efficiency. 
Exacting users demand Linde Oxygen, know- 
ing they can obtain a uniformly pure gas, 
from a convenient source of supply, whether 
their requirements are large or small or vary 
from day to day. 


: Linde Oxygen is furnished 
Service in steel cylinders containing 
100 and 200 cu. ft. respectively. 

A large supply of charged cylinders is kept 
constantly on hand at all Distributing Sta- 
tions, ready for immediate shipment. 

LINDE SERVICE means no investment ex- 
cept for Oxygen actually received—no expen- 
sive overhead, or upkeep charges. 

Linde Oxygen may be obtained direct trom any of our Dis- 
tributing Stations. Mail or ‘phone your order to THE LINDE 


AIR PRODUCTS CO., at any of the following points: SHIP- 
MENT WILL BE MADE ON DAY ORDER IS RECEIVED. 
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ATLANTA, GA. 
BALTIMORE, MD. 

19 East Lombard Street 
BIRMINGHAM, ALA. 

10th Ave. and 16th St., 

North 
BUFFALO, N. Y. 

155 to 183 Chandler 

Street 
CHATTANOOGA, TENN. 

212-238 King Street 
CHICAGO, ILL. 

1501 So. Peoria St. 

113 Austin Avenue 
CINCINNATI, OHIO 

63 Plum Street 
CLEVELAND, OHIO 

E. 73rd St. and Bittern 

Ave. 
COLUMBUS, OHIO 

310 Dublin Avenue 
DAVENPORT, IOWA 

118 Harrison Street 
DAYTON, OHIO 

Bainbridge, Bacon and 

State Streets 
DENVER, COLO. 

16th and Glenarm Sts. 
DETROIT, MICH. 

St. Aubins Avenue 
DULUTH, MINN. 

7th Ave. W. and Rail- 

road St. 
EAST CHICAGO, IND. 
EAST ST. LOUIS, ILL. 

6th and Walnut Avenue 
ELIZABETH, N. J. 


EMERYVILLE, OAKLAND, 
CAL. 


FORT WAYNE, IND. 
414 East Columbia 
Street 
INDIANAPOLIS, IND. 
108 South Alabama 
Street ° 
LOS ANGELES, CAL. 
514-518 Molino Street 
MINNEAPOLIS, MINN. 
500 North First Street 
NEWARK, N. J. (Local De- 
liveries Only) 15-19 Di- 
vision Street 
NEW YORK CITY 
217 West 29th Street 
NORRISTOWN, PA. 
NORTH KANSAS CITY, 
MO. 


OMAHA, NEB. 

1007-9-11 Jones Street 
PITTSBURGH, PA, 

eg} St. and Allegheny 


PORTLAND, ORE. 
104 North Fifth Street 
SAN FRANCISCO, CAL. 
303-304 Sheldon Build- 
ing 461 Market Street 
SEATTLE, WASH. 
530 First Avenue, South 
ST. LOUIS, MO. 
502 South Seventh 
Street 
TRAFFORD, PA. 
WORCESTER, MASS. 
961 Southbridge Street 








The Linde Air Products Co. 
Forty-Second Street Building, NEW YORK 


LARGEST PRODUCERS OF PURE OXYGEN 
IN THE WORLD 
Other plants and Warehouses are planned for other industrial 
centers throughout the country and will be established as fast 
as and wherever the local demand for oxygen warrants. 
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A 250% Increase in Production by 
the Use of Heald Magnetic Chucks 


You often run across ads in which a manufacturer boasts that his machine, his tool or 
his appliance has increased production from 10 per cent. to 50 percent. But how often 
do you hear of an increase in production of from 200 per cent. to 250 per cent. brought 
about by the adoption of a new attachment? 

Two standard 10x32 Heald Magnetic Chucks butted together end for end to make one 
continuous chuck accomplished this, however, on the job illustrated here. Five hun- 
dred and twenty-eight cones 7” diameter are placed as shown on the chucks in from 10 
to 12 minutes. These cones are ground on the ends to .002” limit, two cuts being 
taken; and the total time required for the job from start to finish is 1{ hours. Previ- 
ously this work required about 5 hours, and the operator had to be on the job all 
the time. Now it takes 1}, and the operator can work at some other 
machine once the work is chucked. 

You've read one example of the time-saving possibilities of the Heald 
Magnetic Chuck. May we tell you about others? 

Heald Chucks are made in many different sizes for use with planers, 
shapers, milling machines, grinding machines, etc. 





The Heald Machine Company 


10 New Bond Street Worcester, Mass. 


Chicago, 24 So. Jefferson Street Cincinnati, 602 Provident Bank Building 
Cleveland, 710 Engineers Building Detrcit, 303 Majestic Building 
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Always 



















Always in the lead—always improving! This might be 
called the slogan of the BLANCHARD. Renewed proof 
of BLANCHARD progressiveness is seen in the latest 
revolutionary improvement of design, which consists in 
eliminating all belt connection in spindle drive, and in- 
stead mounting motor armature directly on the spindle. 
This is known as our DIRECT MOTOR DRIVE Type. 


Advantages of the new Drive 


The advantages are obvious. ALL the output of the motor is 
delivered to grinding wheel; whose speed is always the speed of 
the motor. There is no belt to keep up. There are less bearings. 
The design is more compact and neater, and the drive is safer. 
The motor is thoroughly protected both from dirt and moisture, 
yet better ventilated than the ordinary open motor. 


This is a revolutionary implement which will interest all those 
considering the purchase of grinding equipment. 


The new type BLANCHARD is in other respects identical with our standard 
machine, with all steel magnetic chuck, continuous reading caliper, etc. 
Write now for Bulletin. 


The Blanchard Machine Company 

















64 State Street, Cambridge, Mass., U. S. A. 
DOMESTIC AGENTS: Prentiss Tool & Supply Co., Motch & Merryweather Machinery Co.; Marshall 
& Huschart Machinery Co.; W. E. Shipley Machinery Co.; Kemp Machinery Co.; Robinsor., Cary & 
Sands Co.; Pacific Tool & Supply Co. CANADA: Williams & W en, Ltd.; A. R. Williams Machinery 








Co., Ltd., GREAT BRITAIN: C. W. Burton, Griffiths & Co., 
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Adaptability 


\ oO 
The well known advantages of silent chain drives over gearing, \ 0 
belting and ropes are common to practically every industry. They () 
may vary slightly in degree of importance, but not in fact. The 
driving of a machine or a shaft is simply a question of transmitting 6) 
That 


power to it no matter where it is used or for what purpose 
MORSE Silent Chains do meet all requirements for the transmis 
sion of power is shown by the following partial list of 


in which they are largely used: 


Agriculture Marble and Cranite 
Asphalt Ma 

Automobile Military and Naval 
Baking and Confectionery Mi and Grain 
Brick and Tile Minir 

Brewing and Bottling Packing 

Canning Paint 

Cement and Concrete Pape 

Cereal Manufacture Pottery and Class 


Printing and Publishing 


Railroad 


Coal and Coke 
Electrical 


Ice and Refrigeration Rubber 

Iron and Steel Shoe and Leather 
Irrigation Sugar and Beet Sugar 
Laundry Pextile 

Lumber Woodworking, etc., etc. ete 


Morse Chain Company, Ithaca, N. Y. 


SALES OFFICES AND REPRESENTATIVES: 
Westinghouse Ce... 


Ltd., 


industries 










2 «York 


Licensees for Europe: The Brake 32 
Road, King’s Cross, Londor : 
NEW YORK, 50 Church St BOSTON, 141 Milk St CHICAGO, (S 
Merchants’ L. & T suilding PITTSBURGH, Westinghouse ~, 
Building. CLEVELAND, 421 Engineers’ Building. DETROIT, 


FRANCISCO) Mor 


Building SAN udt 
LOUIS, Morse Engineering Co., 
ical Building MINNEAPOLIS, Strone-Scott Mfe 
Co., 413 Third Street, S ATLANTA, Earl F 


735 Dime Bank 
Building ST 


ock 


Chem- 
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SVQ 





Scott, M. E., 702 Candler ees 





“MORSE” 


A CHAIN OF 


EVIDENCE 
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TANWELD °st” TUBING 


is made in a clean, light, fireproof factory. From raw 

steel to finished product the material 1s handled by 
the most modern, efficient and economical machinery. From 
the careful chemical analysis of the raw stock to the finish- 
ing-passes on the draw-benches, each operation is performed 
by workmen who are specialists in their line. When you 
buy Stanweld Tubing you buy the lightest, strongest, 
smoothest finished steel tubing made. You can buy it in 
straight lengths, or bent to any form. We offer free 
advisory-service to those desirous of using steel tubing. 


THE STANDARD WELDING COMPANY 


Specialists in the Production of Automobile, Motorcycle and Bicy- 





“ec ° > . “ 
cle Steel Rims; Bands, Flanges and Tire Bases for Motor Trucks; 
ee Steel Tubing; Bent Tube Parts; Electrically Welded Products. — ” 
7S fh. EDGEWATER PARK, CLEVELAND Ow 
New York Detroit Chicago 
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Multiple Spindle Machine for Drilling Transmission Cases 


The machine illustrated drills some fifty (50) holes regardless of 
size, position, angle, or center distance in Transmission Case, 
effecting a very great saving. Why not apply this to your work? 




















Two Views of the Drilling Heads 


Think of the many ways the ‘‘Baush’’ would 
help you. Write for complete information. 


Baush Machine Tool Co., Spcinaheld, Mas.. U.8. A. 


New York Office, 50 Church St. F.G. Kretschmer & Co., Vienna, Frankfort, a.M., Budapest. Fenwick, Freres & Co., 
France, Holland, Belgium, Switzerland, Italy, Spain, Portugal. Selson Engineering Co., London. 
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HE RACING AUTOMOBILE with its great heat and 


high speed offers a particularly severe lubricating problem. 


The way in which this has been met by TEXACO LUBRI 
CANTS can be read in record-breaking performances all over the 


country. 


In addition to these more spectacular performances thousands of 
owners are operating their cars economically all over the country 
with Texaco Lubricants—and, as is the case with many other 
machines, not only do Texaco Lubricants assist in the running 
of the finished machine, but they contribute to the manufacturing. 


Some of the largest automobile and manufacturing plants in this 
country use Texaco Lubricants throughout power plant and 
factory—on engines and dynamos, on machinery ranging in scope 
from rugged presses to delicate testing apparatus — on heavy 


power shears as well as on spindles of lathes. 
Such is the completeness of the Texaco Line. 


We have every reason to believe that your lubricating problems 
can be met with equal success. [ell us when we can demon- 


strate [Texaco Lubricants to you. 


THE TEXAS COMPANY 


Department “A,” 17 Battery Place, N. Y. 





Houston New York 
BRANCH OFFICES 

Boston Philadeiphia Youngstown Chicago St. Louis 

Atlanta Dallas Birmingham Oklahoma City New Orleans 


Norfotk El Paso Denver 
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In the Gear Box of the Rowbottom 
Universal Milling Machines 


The countershaft shipper can be disregarded 
entirely when starting and stopping the Row- 
bottom Universal Milling Machines because of 
the Johnson Friction Clutch in the gear box. 












The great number of testimonial letters received 
from users prove the general efficiency of John- 
son Friction Clutches in every line of work. 


Double Clutech—Exterior 


urtesy of the ‘‘Rowbottom Mach. Co., Waterbury, Ut.” 


Read This User’ s Letter 


“We have now three of these machines in constant ope ‘ration at our own factory and are 
cutting all kinds and styles of cams within the capacity of the mé chine. We have had 
much success in this line and can guarantee very accurate work.’ 


Consult Us About Clutches 


If the largest machine tool builders find it more satisfactory to use Johnson Friction 
Clutches on their machines there must be a reason worth knowing. Consult us about 
your clutch requirements and get engineering service free. 


Write for a free copy of our booklet entitled, ‘Clutches as Applied in Machine Building.” 


Carried in Stock and for Sale by: 


CONNECTICUT MASSACHUSETTS OHIO 
Bridgeport The Lyon & Grumman Co Boston Lewis F.. Tracy Co Cincinnati rhe Wm. T. Johnston Co 
New Haven The C. S. Mersick & Co Pittsfield Berkshire Mill Supply Co Cleveland The Strong, Carlisle & Hammond Co 
Waterbury Chas. A. Templeton Springfield rhe W. J. Foss Co Toledo rhe Coghlin Machy. & Supply Co 
GEORGIA Worcester rhe Brierly-Lombard Co 
; ; 
Atlant The Cott States Belting i ly « MARYLAND OREGON 
anta, otton States < ing and Supp mitetiieee a a Portland The Portland Machinery Co 
ILLINOIS 
E NEW JERSEY PENNSYLVANIA 
Chicago R. R. Street & Co., Inc ‘ 
Jersey City Ernest A. Gibbons Co Philadelphia The Fairbanks Co 
Indiana Passaic New Jersey Eng. & Sup. Co 
Indianapolis Vonnegut Machinery Co Mew Yark RHODE ISLAND 
, Buffalo rhe Fairbanks Co Woonsocket Woonsocket Supply Co., Ine 
M IOWA New York Cit rhe Fairbanks Co 
uscatine Barry Manufacturing Co ” 
NORTH CAROLINA WASHINGTON 
MICHIGAN Charlotte Charlotte Supply Co Seattle rhe Markey-¢ ampbell Mehry ‘ o 
Detroit rhe Strong, Carlisle & Hammond Co Wilmington Standard Supply Co Tacoma Nickerson-McFarlane Machinery Co 
ENGLAND —The Efandem Co., Ltd., 156 Gt. Portland St., London 











THE CARLYLE JOHNSON MACHINE CO. mancrestcr conn 
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Most Competent 
Small Grinding Machine 


Large in output—Small in size. 


The LANDIS 6" x 18" Grinding Machine . 
occupies only 4' x 53' and its output depends 
— the capacity of the wheel and the speed 
of the operator 


Oo —— 




















It is a wonderful example of concentrated 
energy and power, combined with accuracy 
and every convenience for the operator such 
as central control of operating levers, auto- 
matic feeds, variety of independent work and 
traverse speeds, automatic sizing device, quick 


aD ae De itil 


acting foot-stock lever, quickly adjusted work | 
rest jaws, quickly set traverse reversing dogs, 
quick speed change device, automatic sizing . 
device, etc. . 
Single lever starts or stops work and traverse . 
simultaneously. . 
All gearing entirely enclosed and ¢grit-proof. 
Hess-Bright Bearings for high speed bearings. . 
Large grinding wheel spindle in massive base, 
supported on large guide ways, well set apart 


We have only begun to tell you the full 
story. Write for further particulars about this 
efficient grinding machine. 









Main Office and Works: 


Landis Tool Company, Waynesboro, Pa., U. S. A. 







Universal Grinding Machines Plain Grinding Machines Roll Grinding Machines 
Crank Grinding Machines Internal Grinding Machines Cam Grinding Machines 
AGENTS: Dewstoe Machine Co., Birmingham, Ala. Harron, Rickard & McCone, San Francisco and Los Angeles. C. W. Burton, Griffiths & Co., London and 
Glasgow. Alfred H. Schutte, Cologne, Berlin, Barcelona and Bilbao Donauwerk Ernst Krause & Co., Wien, Prague and Budapest A. R. Williams Machinery 





Co., Toronto Williams & Wilson, Montreal, Can. Andrews & George, Yokohama, Japan. Benson Bros., Ltd., Sydney & Melbourne, Australia. 
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LANDIS 


: 6' x 18' Plain Self-Contained 
| Grinding Machine 


LANDIS! 
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It Has Been Our Ambition to Have a Complete Line of the 
VERY BES BORING, DRILLING & 
MILLING MACHINES 


THREE SIZES to choose from. and as this is 
NOW 


ACHIEVED 
Our Further 
Ambition is to 
KEEP 
the 
“PRECISION” 
the Best in 
Every Respect 
and We Intend 
to Do This 
Too. 








We Can Serve 
You Well. 





Lucas Machine Tool Co. Rivera) Cleveland, Ohio, U.S. A. 

















Where Precision 
is Required 


on the finishing of internal work on dupli- 
cate machine parts insist upon 


The No. 4 
LAPOINTE 
Broaching 
Machine 


Unsurpassed in its accu- 
racy, production and econ- 
omical operation. Only a low priced at 
tendant is necessary. 

Very simple and sturdily built. The single 
pulley drive is ball bearing mounted 
throughout. ‘There are two geared feeds 
and a quick return. Four sizes, either belt 
or motor driven. No shop man should be 
without Catalog “C.’’ Write for your cpoy 
now. 







DOMESTIC AGENTS: Motch & Merry- 
weather Machinery Co., Cleveland, Detroit, 
Cincinnati, Pittsburgh; Prentiss Tool & Supply 
Co., Buffalo, Syracuse, Rochester; W. E. 
Shipley Machinery Co., Philadelphia, Penn.; 
Vonnegut Machinery Co., Indianapolis, Ind.; Hill, 
Clarke & Co., Chicago, Ill.; Harron, Rickard & 
McCone, San Francisco ana Los Angeles 
FOREIGN AGENTS: F. G. Kretschmer & Co., 
Germany: Louis Besse, Paris, France; C. W. Bur- 
ton, Griffiths & Co., London, England; Wilh. Son- 
nesson & Co., Malmo, Sweden; A. H. Schutte, Pet- 
rograd; Stokvis & Fils, Brussels; Philip Roeder, 
Mexico: D. Drury, Johannesburg, So. Africa; 
Alfrec Herbert, Yokohama; Benson Bros., Sydney, 
Australia. 


We carry a full line of cutter bars and 
broaches for all classes of work in stock. 





The Lapointe Machine Tool Co. 
Hudson, Mass. U.S.A. 
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ACCURACY OR QUTPUT 
Wuy Not BoTH? 


OU will get accuracy of screw machine produc 
'Y ton on Acme Multiple Spindle Automatics because 

the machines are built to stand up thru years 
of hard incessant work. That's a matter of right ma- 
terials and right construction. 


And for finer than usual tolerance, up to or over a 
shoulder or neck or on long diameters the Acme Shaving 
Tool can be used from one of the 8 tool positions that 
are always ready. 

You will get output on the Acme because any piece is 
completed to eight operations in the same time that 
one tool would require and only one—frequently in 
even less time. 

For example— Dividing the drilling on the piece shown 
meant completing it in half the usual drilling time. It’s 
the same with any heavy forming or box tool cut 
the measure of time is the longest single cut. 


Why not get both Accuracy and Output — maximum? 
“It’s the Acme Way.” 


Send samples up to 21/4" diameter and101/2” 
long for estimates. New Book “‘The Acme 
Method’ mailed promptly on _ request. 





wew vork THE NATIONAL-ACME 
eae MANUFACTURING Co. 


ATLANTA S 
MONTREAL LEVELAND 
Foreign Representatives: C. W. Burton, Griffiths & Co., for Great Britain. Benson 
Bros. at Sydney, Australia. Schuchardt & Schutte for Germany 
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THE STANDARD TOOL Co 
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ALL STYLES 


Write for information. 


CLEVELAND 
NEW YORK STORE 94 Reade Street 
CHICAGO STORE 552 W. Washington Blvd 
Representatives in the Principal Forcign Countries 














The Standard Tool Co., 1915 
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“They’re Built for Work” 


Cincinnati Boring Mills 


This machine is extremely dependable in hand- 
jing heavy boring and vertical turning work. 
The Boring Mill is a machine built to chew 
right through things and to be always on 


It won't fail you. 
in the details which the catalog has. Write. 


} The New Cincinnati 24-inch Planer 


Get interested 





You'll be interested in a good many of the 
features of this new planer. 

Occupies small floor space—designed for ease 
of operation. 

All gearing is inside of the bed where it can 
do no harm. 

The Little 24-Inch Cincinnati can speed 
things up for you. Why not send for the 
details. 


Cincinnati Planer Co. 


Planer & Boring Mill. 


Cincinnati, ©.. U. S.A. 








——— 
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creases shop costs. 





48 Features of Superiority 


HAYDEN AUTOMATIC 
New Five Spindle Screw Machine 


Capacity ?”x3’—Every point of design increases shop efficiency and de- 
It is a 1915 machine in every sense. 


16 changes of spindle speed—20 changes of time in making one piece— 
9 tools can be operating together—45 other important features. 


Write to day for your copy of the big catalog. See just where the 
Hayden Automatic excels and learn what it could do in your shop. 


Cincinnati Automatic Machine Company 


Oakley, Cincinnati, Ohio. 
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GEOMETRIC 
HANG THIS UP DIE-HEADS 


There is a Geometric Die Head on 
every make of Screw Machine en- 
gaged in thread cutting. 


Some day we will ask you to strike “Threads,”’ our little monthly house 
out the word “‘make,”’ for it is our : 


purpose to put a Geometric Die 
Head on every Screw Machine 
engaged in thread cutting. 


organ, sent regularly on request. 


The Geometric Tool Co. 


Every condition fosters this ex- 


pectation: New Haven, Conn., U. S. A. 
Die Heads that are indispensable Chicago Office: 545 W. Washington Blvd. 
— — ‘ . Regular Agents: The Chas. A. Strelinger Co., Detroit 
to those who have used them Mich.; Hill, Clarke & Co., Boston; Vandyck-Churehill Co 
- New York and Philadelphia; Brown & Zortman Machinery Co., 
Expert workmen Pittsburgh, Pa.; The I A. Kinsey Co., Cincinnati, Ohio 
B “s heel Me Strong, Carlisle & Hammond Co., Cleveland, Ohio 
usiness integrity : Pacific Coast: General Machinery & Supply Co., San Fran 
A reputation that is sound cisco, Calif 
_ Canada: The \ R Willian Machinery Co., Ltd 
A strong faith in The Geometric ee ee on Sh Cone, HOAs WES Ween, 
‘Tool Company, its products and Foreign: Chas. Churchill & Co., Ltd., London, Birmingham 
Re — Manchester, Newcastle-on-Tyne, Glasgow Alfred H. Schutte 
its customers. Cologne, Berlin, Brussels, Paris Milar Barc ne Rilba 
Lisbon and Petrograd Donauwerk Ernst Krause & Co 
Vienna V. Lowener's Maskinforretning, Sverre Mohn, Nor 
way 
Also all manufacturers of Screw Machines and Turret Lathe 

















No. 1 Case 
Hardening 
Machine 
and 
Samples of 
Work Treated 
in 
Same 


Case Hardened 
by the Thousand! 


Case Hardening steel buckles skid chains, etc., 
with gas as fuel, is a splendid combination for 
speed, labor saving and good results. With 
our New Process of Case Hardening the work 
is packed in volatile carbon in place of solid 








carbon. 


In connection with an Automatic Quenching 
Bath, heat treatment by the “AMERICAN” 
method means satisfactory results. With 

sail . i " inaiaiiieas a= See NOTE THIS. We specialize in use of gas for 
small work it is often not necessary to reheat mechanical heating processss. Give us 8 
for hardening. The carbonized articles may trial. Descetbe your werk and get cur advice. 

: ; ; , Information entails no obligation. 

be dropped directly in the quenching bath. 














American Gas Furnace Co. 


24 John Street Gas Engineers and Manufacturers New York 
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Write for 
Descriptive 


Booklet 
































Down Go Production Costs 


The Lees-Bradner Thread Milling Machine is de- 
signed to meet the requirements of manufacturers who 
demand work of the closest accuracy at a minimum cost 
of production. 

If you have thread milling to do, such as lead screws for 
lathes or all types of worms, it will be economy for you 
to equip your shop with these machines. An investiga- 
tion will prove this to you. Shall we send Details? 


The Lees-Bradner Co., Cleveland, O. 


New York Representative, The Neil Machinery Co., 50 Church 
St., New York City. C. W. Burton, Griffiths & Co., Agents for 
Great Britain. The Lees-Bradner Co., 36 Avenue de Neuilly, 
Neuilly-s-Seine, France: R. Leyrit, Manager, France, Belgium 
and Switzerland. 
































































Our 3 and 33 ft. 


igh Duty 
Radials 


have no rivals. 


A few of the new features: Oil grooved 
base, triple bearing column, oil bath for 
gears, bronze bushes, annular and thrust 
ball bearings in all places essential, double 
support (front and rear) for head, 21 speeds, 
8 feeds, etc., etc. 

















4, 5, 6, and 7’ of 
the Same Design 






Write for folder to get it all. 


Dreses Machine - 
Tool Company at 


Cincinnati, Ohio, U. S. A. 


Representatives: Manning, Maxwell & Moore, New York, Boston, Philadelphia, Cleveland, Chicago, Detroit, Mexico City; Carey Machinery & 

Supply Co., Baltimore; Baird Machinery Co., Pittsburgh; Wm. C. Johnson & Sons Machinery Co., St. Louis; Mine & Smelter Supply Co., Denver and 

Salt Lake City; Pacific Tool & Supply Co., San Francisco and Los Angeles; Schuchardt & Schutte, London, Berlin, Cologne, Vienna, Prague, Buda- 

a and Stockholm; Moscow Machine Tool & Engine Co., Moscow; Stussi & Zweifel, Milan; R. 8S. Stokvis & Zonen, Rotterdam; R. S. Stokvis & Fils, 
aris and Brussels; Shewan Tomes & Co., Shanghai, Peking and Canton; Pacific Engineering Co., Manila. 
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TOOL STEEL RACK PINIONS 





HE rack pinion is the final point in the transmission of the power from the feed 
mechanism. In order to develop sufficient strength in the rack pinion to equal the 
capacity of the rest of our lathe we make them of tool steel, hardened. The point 

of mesh between the rack and pinion is adjusted after the lathe is erected. The rack 
pinion being directly under the shear, all cramping and buckling is eliminated. 


THE R. K. LEBLOND MACHINE TOOL CO. 


CINCINNATI, O. 

















RIGHT HAND LEFT HAND 
THREADING THREADING 


The Landis Die Is Truly Called 
“The 2-in-1 Threading Die” 


Why? Bex ause the same set of Landis Dies can he used for both right and lk ft-har d thread- 


ing. And surely this is a big advantage; you merely grind both ends of the chasers, using 
either right- or left-hand chaser holders as desired. 

The above illustration shows the relative position of the chasers for right- and left-hand 
threading. 

There are many advantages of Landis Dies, but if you are cutting right- and left-hand 


threads the “2-in-1” feature will surely appeal to you. 


Catalog No. 21 tells the full story. Write for a copy. 


Landis Machine Company, Waynesboro, Pa. 
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Between the Two 


You know the type of work—runs of 10 
to 100 pieces (boring, turning and thread- 
ing jobs) that turn up 
all too frequently in 
the average shop—and 

neither engine nor 

turret lathe will 
handle them 
economically. 
















The 
Upper Limit 
of Effective Work 
on the Engine Lathe 








The 


Conradson 
Turret Tool Post 


slipped on in place of the compound 
rest on any engine lathe is ready with 
eight tools to handle just such work— 
without the slow and costly delays of 
the tool changing on the engine lathe, and without the expensive 
“setting up’ of the turret lathe for such a small run. In half 
the time of the former and before the latter could be set up, the 
job is finished. You save both time and money on the work. 











The Lower Limit of 
Effective Work on 
the Turret 
Lathe 


A ten day trial in your own plant will prove the 
Post. You can make it at our risk and expense. 


Phoenix Mfg. Co., Eau Claire, Wis. 


























a, On Grinding Operations 


This Outside Grinding Fixture replaces the old bothersome tool post 
grinder. Easy to operate and absolutely accurate in its adjustments. 
Note broad swivel base, and ability to swing yoke containing wheel 
spindle away from work for measuring or fitting work that is to be 
gauged. 

Hardened ground hollow steel spindle is lapped to receive arbors, laps, 
etc. 

This is but one of the many labor and time saving attachments that may 
be furnished with 


Ames Precision Lathes 


Unsurpassed in accuracy, speed and economy for manufacturing delicate 
instruments, tools, gauges, micrometers, etc. 
Hundreds in daily use on drilling, filing, turning, milling, 
grinding and thread-cutting operations 
Strong, rigid and durable. All parts are interchangeable. 
Micrometer tool settings to one thousandth of an inch. 






Our new catalogs are ready 
for distribution. Write for 
your copies today. 


Special small machinery 
uilt to order. 





WALTHAM MASS.U.S.A_ 4 
 — a 


B. C. Ames Co., Waltham, Mass. 


Manufacturers of Bench Lathes, Bench Milling Machines and Dial Gauges. 
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New Bullard Single-Purpose Machines for 


Shrapnel Shell 
Projectiles and 


Cartridge Cases 


Strong, rugged and powerful, 
these tools have a productive 
capacity which is a surprise to 
those who are best informed 
on this subject. 





Complete information will be placed 
before those expressing interest if 
request is accompanied by full data 
regarding the work to be performed 
and the material to be machined. 


The Bullard Machine 
Tool Co. 


Bridgeport, Conn. 














Special Cartridge-Case Finishing Machine 














Buying—A MERICAN MACHINIS T—Section Vol. 42, No. 25 





Cutting 8 Sprockets 
at Once on the 
Cincinnati 36"x12" 
Gear Cutter 


How the General Vehicle Co. Does It 


The picture, taken right in their shop, tells the story. 

The machine in the foreground, our No. 4, is making sprockets for 
silent chains and eight sprockets are handled at one time. Mate- 
rial 30 carbon steel, drop forgings. Sprockets have 47 teeth, $ inch 


pitch. 

It will pay you to put Cincinnati Gear Cutting Machines at work in 

your plant; they meet every exacting requirement for speed, accuracy, 

convenience and high output due to strength of design and rigidity. 
Write and let us give you the full story. 


The Cincinnati Gear Cutting Machine Co., Cincinnati, Ohio © 
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' ‘HE picture at the top of the page shows one of the many 
types of high explosive shells made on the Sv->wing Lathe. 


In machining the outside the tools are arranged so that the entire operation 
may be accomplished at one setting, the piece being held on an especially 
arranged arbor. 

The same advantages apply when machining the inside, doing the entire 
work including threading the nose at one setting, the piece being held by a 
special chuck. 

Multiple tool production, as afforded by the Sg->wiag Lathe is solving many 
problems these days. 


Fitchburg Machine Works 


Fitchburg, Mass., U. S. A. 


Sold direct by our own representatives in United States and Canada 
Foreign Representatives: Buck & Hickman, Ltd., London, Birmingham, Manchester and Glasgow. 
Allied Machinery Co. of Amevica, 3 Rue Paul Dubois, Paris, for France, Switzerland, Italy rhe F. 
W. Horne Co., Tokyo, for Japan 
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Die-Cut Threads 
of Accurate Diameter 


The man whose hands show in this picture is meas- 
uring the pitch diameter of the thread. He is not using 
a special thread micrometer for this purpose, but just 
an ordinary every-day vay micrometer. Al 
he does, when cutting a U. S. standard thread, is | 
have the blanks .003 to 004 inch oversize, and then 
adjust the die until the chasers trim the tops of the 
threads to standard diameter, as measured by his 


HARTNESS micrometer. 

AUTOMATIC He now knows that the pitch diameter is standard. 
He knows it because he is using a Hartness “- tomatic 

Die, whose chasers are accurately made with th. 


™“ ’ 
DIE very point in mind. 


This is worth looking into. 


JONES & LAMSON MACHINE COMPANY, 3xxte Pen ore St, London, E. C 


AMERICAN AGENTS FOR DIES AND CHASERS: 





HT 


ALVES 








BOY ER gh ROBINSON, CARY & SANDS CO PACIFIC TOOL & SUPPLY CO. 
Detre Mich St. Paul, Minn San Francisco, Calif. 
k. L. ESSLEY MAC HINE RY CO. CAREY MCHY. & SUPPLY CO, Ek. A. KINSEY Co. 
Chicago, Il Baltimore, Md. Cincinnati, O. 
W. M. PATTISON SUPPLY CO., Cleveland, Ohio Indianapolis, Ind. 
HOLEIVAAROOONENANAALUOONEAAUUUUUEUNAAOUOOUOEEOAGALLUUUUEONAAUOUUENONEANOOUOENGAEUEOOUCUNGLOUOOEREAAGOOOUUOENAUAOOULSEU00OHO OCU EENEAOOOOOONENGOOOOONEEENOOOUOOGENNAAOUOEGNAQOOUONENAUUUUUOGROUOUOUUUUFOOOOEDESGAOOOOOMARELAGOODONAAAALOOUUUEENNAOU0UNENGGOD CSHADEENAGDOQALO EU A144!4 (400000400000 E00 RORRNDRLAAMORORERNEGOOALA410U0 00004 0PEFPNORODUERAREEOOCT || PPEAPEPPODED POET RRNDOA GULL EH) 0O0NRRNLL! 10!) 








‘DICKINSON ” = Special 


shaped CARBON, black diamond pointed tools 

used in AUTOMATIC SCREW or other type 

- of machine, can be relied —+f to maintain 

; their sharp cutting edges and hold pieces to 

exact size and ouee when machining BRASS, BRONZE, HARD RUBBER, 
I 





FIBRE, ete We have he Iped others to greatly increase their production why 
not let us hear from you? 

Thos. L. Dickinson, 66 Nassau St., New York 
Successor to John Dickinson Established 1796 


©. W. Burton, Griffiths & Co., London. Sole Agents for Great Britain 








Warren’s 
Patent Universal 
Joints 


All sizes—self-lubricating—all parts interchangeable. 
Write for Catalog and Price List. 


Mutual Machine Co., 27 Wells St., Hartford, Conn. 


i} 


CORTICAL Black cal Files & Rasps 


‘““Some Hack Saw Blades” | on 


Twelve Medals Awarded at International Expositions 



















cece 


Mechanics are men of few words, but they know 





what is what when it comes to saw blades. When 
a mechanic says the Simonds hard Edge is “Some wn ar. we MAR 
Plade,”’ that's all he need say about the quality 


There's a difference and the difference counts in 
dollars saved 


Ask your dealer. 
FOR SALE EVERYWHERE 

i Copy of Catalo ill be t f te 
Simonds Mfg. Company pan the had lm 
Fitchburg, Mass. Chicago, Il. 


New York City. San Francisco, Cal. G. & H. BARNETT CO., PHILA.., PA. 


8 White Street, Mocrfields, London, E. C., England 


FONUOQQQQQOOOUUUUEONONOOONGONGGOOQQOUUOUOOOONEOOOOOOOOOOGOQOOUUUOOONREANNET 2 cw mee cme Orcraced ty the Nicholson Bite Ce 
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We are advised that the Jackson Cushion Spring Co., 
Jackson, Mich., will start construction work at once on a 
100x106-ft. addition to its plant, to cost $25,000. Noted June 


10. 

The National Spring & Wire Co., Jackson, Mich., will build 
a 40x48-ft. factory. 

Max Drygalski, 1455 West Superior St., Chicago, 
build a one-story, 25x123-ft. garage to cost $6000. 
mann & Steinboch, 1859 West Chicago Ave., is Arch. 

John B. Guthrie, Winnetka, Ill., has awarded the 
for the construction of a garage. Brown & Walcott, 
La Salle St., Chicago, IL, is Arch. 

G. K. Hall, 1548 Devon Ave., Chicago, Ill, has awarded the 
contract for the construction of a one-story, 26x44-ft. gar- 

E 5 


Ill, will 
Worth- 


contract 
19 South 


age. A. E. Norman, 1560 Devon St., is Arch. 
The Matthiesson & Hegler Zine Co., La Salle, Ill, has 
awarded the contract for the construction of a 100x200-ft. 


addition to its rolling mill. The estimated cost is $20,000. 


W. W. Gaffin, Fond du Lac, Wis., will build a. garage H. 
T. Liebert, Marathon County Bank Bldg., Wausau, Wis., is 
Arch. 

R. Connor, Marshfield, Wis., will build a garage. C. W. & 
George L. Rapp, 69 West Washington St., Chicago, Ill, is 


Arch. 

William F. Fubesing, 708 Oakland Ave., Milwaukee, Wis., 
contemplates the construction of a one-story, 21x50-ft. garage 
addition. 

E. G. Wurster, 1125 First National Bank Bldg., 
Wis., plans the construction of a garage H. W. 
521 Jackson St., East Milwaukee, Wis., is Arch. 

Frank M. Hoyt, First National Bank Bldg.. y 
Wis., has awarded the contract for the construction of a 
story, 23x30-ft. garage at Oconomowoc, Wis. A. C. Clas, 
by-Abbott Bldg., Milwaukee, Wis., is Arch. 

Bids are being received by Klug & Smith, Ener., Mack 
Blk., Milwaukee, Wis., for the construction of a_ 60xS0-ft 
brick and steel addition to the plant of the North End Foun- 


Milwaukee, 
Buemming, 


Milwaukee, 
one- 
Col- 


dry Co., West Allis, Wis. 

William H. Hardy, 206 Ovitt Bldg.. Waukesha, Wis., will 
build a garage. H. C. Hengels, 702 Grand Ave., Milwaukee, 
Wis., is Arch. 

WEST OF THE MISSISSIPPI 


G. G. Hartley is constructing a garage at Jefferson and 
14th St., Duluth, Minn. The estimated cost is $4000 

Plans are being prepared by C. E. Nystrom, Arch., for the 
construction of a 100x140-ft. factory at Duluth, Minn., for the 


Western Automobile Co. The estimated cost is $60,000. C 
E. Kling is interested 

John D. Olson has awarded the contract for the construc- 
tion of a one-story, 35x90-ft. garage at Minneapolis, Minn 
The estimated cost is $5500 

Bids are being received by C. LeRoy Kinport, Arch., 417 
Essex Bldg., Minneapolis, Minn., for the construction of a 
garage at Minneapolis, for B. M. Weisberg 

The contract has been awarded for the construction of a 


shop at Columbus, 
is $12,000 


machine 
cost 


and 
estimated 


one-story, 44x122-ft. 
Neb., for John Umland 


garage 
The 


T. E. Richtarik has awarded the contract for the construc- 
tion of a one-story, 50x150-ft. garage at Wilber, Neb 
The contract has been awarded for the construction of a 


garage and machine shop at Dickinson, N. D., for F. W. Tur- 
ner. The estimated cost is $8200 
Charles Rankin has awarded the contract for the construc- 
tion of a commercial garage and machine shop at Eureka, 
Mont 
Harmon 
tion of a 


Moore has awarded the contract for the construc- 
two-story, 50x130-ft. garage at Kansas City, Mo 


The estimated cost is $12,000. 

The All-Steel Motor Co., St. Louis, Mo., has acquired the 
Blees Buggy Co., Macon, Mo., and will remodel the plant for 
the manufactuer of motor cars 

The Mederacke Building & Realty Co. contemplates the 
construction of a garage at 1222 North Euclid Ave., St. Louis, 


is $9000 
contract for the 


Mo. The estimated cost 

M. S. Clark has awarded the 
of a garage at St. Louis, Mo 

Bids are being received by A. Klingensmith, Arch., 
construction of a one-story, 21x21-ft. garage at Ft 
Ark., for E. F. Creekmore 

J. R. Gough is constructing a 
ney, Tex 

Plans have been prepared for the construction of a garage 
at Tulsa, Okla., for Johnson & Hurley 

John A. Wise and H. E. Bagly are having plans prepared 
for the construction of a 100x150-ft. garage at Vinita, Okla 


construction 


for the 
Smith, 
at McKin- 


42x100-ft. garage 


WESTERN STATES 
Bids are being received by George W. Harding, Ener., 
1116 Washington Bldg., Los Angeles, Calif., for the construc- 
tion of a three-story, 75x130-ft. garage at Flagstaff, Ariz., for 
Babbitt Bros Noted June 17 
The New Western Auto Supply 
Wash., plans to build an addition to 
H. Arthur Conkin is Gen. Mer. 
The Tuerck Mackenzie Machine Works, 
according to press reports, will remove its 


Mfg. Co., 
its plant at 


Bellingham, 
Bellingham. 


Portland, Ore., 
boiler factory 


from Portland to Eugene, Ore. W. J. Shea is in charge. 

M. Du Bois, 613 Mechanic’s Institute Bldg., San Francisco, 
Calif., has awarded a contract for the construction of a one- 
story brick garage on 16th St.. near Sanchez. The esti- 
mated cost is $8000. Noted June 10. 

CANADA 
will build 


According to press reports, the Intercolonial Ry. 
a roundhoues at Fredericton, N. B E , 


N. B., is Gen. Mer. 


Gutelius, Moncton, 
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Fire, June 10, destroyed of the Iron 


Works, Montreal, Que 
The Kerr & Goodwin 

ford, Ont., is preparing 

factory 
The 


the plant Valleyfield 


Loss, $25,000 
Machine Co., 
plans for doubling 


236 Colborne St., Brant 
the capacity of its 


Canadian Wolverine Brass Co., Chatham, Ont., has 


awarded a contract for the rebuilding of its factory which 
was recently destroyed by fire with a loss of $75,000 Noted 
May 1: 

The F. R. Wilford & Co., Ltd., Lindsay, Ont., recently in- 


will establish a 
Frederick R 


$100,000 capital, 
machinery 


corporated with 
the manufacture of 
terested 

The Charles 
machinery for 


factory for 
Wilford is in 


Wheeler 
the manufacture of 


will install 
The esti 


& Sons Co., Paris, Ont., 
latch needles 


mated cost is $15,000 

_Fire recently damaged the factory of the Renfrew Ma 
chinery Co., Renfrew, Ont Loss, $3000 

The F. S. Newman Co., Ltd., Winnipeg, Man., recently in 
corporated with $100,000 capital, will establish an iron four 
dry and machine shop. John M. D. O'Grady, Winnipeg, is one 
of the incorporators 

The Canadian Northern and the Great Northern Rys. plan 


to build terminal buildings, roundhouses and turntables at 


Hopt, B. C 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 
Fire, June 13, destroyed the saw mill of W. F. Shute & Co 
East Holden, Maine. Loss, $10,000 


J. T. Slack & Co., Springfield, Vt., manufacturer of shod: 


will build a 220x500-ft. mil 


We are advised that the Fisk Rubber Co., Chicopee Falls, 
Mass., has awarded the contract for the construction of a 
50x160-ft. of office building, a 110x310-ft. storehouse, and a 
60x100-ft. garage. The estimated cost is $400,000 George B 
Allen is Ener. 

The George E. Kunbardt Co., Lawrence, Mass., manufact 
urer of worsteds and woolens, will build a five-story addition 


to its mill. 

Fire, June 11, damaged the plant of the Progressive Laur 
dry Co., Melrose, Mass Loss, 33000 

Fire, June 11, destroyed the box factory of E. G. Walke: 
Sturbridge, Mass. Loss, $8000 

MIDDLE ATLANTIC STATES 

Schoelkopf, Hartford & Hann, Buffalo, N. Y., manufacturer 
of coal-tar products and dyes, will build a factory, at an esti 
mated cost of $500,000 

The Wood Products Co., Buffalo, N. Y., will build an addi 


556 Fourth St., at an estimated cost of 


tion to its 
$6000 


plant at 


The Elite Furniture Co., Jamestown, N. J., will build a 
four-story, 54x112-ft. factory Axel E,. Bloomquist is Supt 

Fire, June 10, damaged thé flour mill of the Moseley & 
Motley Co., Rochester, N ; 408s, $5000 

The Lackawanna Leather Co., Hackettstown, N. J., manu 
facturer of automobile and carriage leathers, will build a 
two-story addition to its plant 

The Central Dye Stuff & Chemical Co., Newark, N. J., plans 
to build a one-story brick factory in Plum Point Lane, New- 


ark, at an estimated cost of $6000 

The Peter Brewing Co., Union Hill, N. J.. Wehawken post 
office, will build a bottling works plant on Weehawken St., 
Union Hill 

The Steam Pipe & Bleach Works, Water St., New Cumber- 
land, Penn., is building an addition to its plant 

The Berg Distilling Co. will build a one-story, 40x50-ft 
addition to its plant at Delaware and Tasker St., Philadelphia, 
Penn Sauer & Hahn is Arch 


A. S. Nichols Co. will build a dry kiln at 57th and Jefferson 
St., Philadelphia, Penn., to cost approximately $2000 

Fire, June 13, damaged the plant of the Springville Bottling 
Works, Titusville, Penn Loss, $250 

The Yorkhaven Paper Mills Co., Yorkhaven, Penn., 
build an addition to its sulphite plant, at an estimated 
of $20,000 

M. S. Levy & Sons, Baltimore, Md., straw hat 
has awarded the contract for the construction of a 
addition to its plant, at an estimated cost of $40,000 


will 


cost 


manufacturer, 
30x100-ft 


SOUTHERN STATES 

Plans have been prepared for the construction of a 40x120- 
ft. concrete addition to the plant of the Paul Wissmack Glass 
Co., Paden City, W. Va 

The Premier Window Glass Co. is constructing a 
Pennsboro, W. Va Noted Apr. 15 

J. B. Robeson is interested in the construction of a flour 
mill at Sanford, N, C 


J. Frank Williams will 


Plant at 


construct a flour mill at Camden, 


S. C., with a daily capacity of 35 bbl 

The Exposition Cotton Mills has awarded the contract for 
the construction of a two-story addition to its plant at At- 
lanta, Ga. The estimated cost is $11,000 Noted Aug. 20 

The City of Blakely, Ga., will construct a municipal ice 
making plant 

_P. J. Hoskins has purchased the plant of the Eastman Oil 
Mill at Eastman, Ga., and will improve and remodel it 


Plans are being prepared for the construction of a two- 
story, 75x145-ft. addition to the plant of the Ensign Cotton 
Mills, Forsyth, Ga Noted Apr 

R. L. MceMath and associates, Americus, Ga., have pur- 


mills of the Blitch-Ellis Mfg. Co., at 
improve them 


chased the cottonseed oil 
Statesboro, Ga., and will 
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The citizens will soon vote on the question of issuing 
bonds; the proceeds will be used for the improvement of the 
municipal ice-making plant at Thomasville, Ga. 

The Alachua County Milling & Produce Co. will construct 
mills at Gainsville, Fla. The estimated cost is $7000. Stafford 
Burgis is Mer. 

The plant of the Florida Woodenware Co., Palatka, Fla., 
which was recently destroyed by fire with a loss of $60,000, 
will be rebuilt. Noted May 20. 

It is reported that the Southern Cotton Oil Co., Decatur, 
Ala., contemplates an expenditure of $6000 for the improve- 
ment of its plant. 

The Gulf Brick & Tile Co., recently tnseeperntes with a 
capital of $50,000, will establish a plant at Mobile, Ala., for 
the manufacture of brick and tile. 

W. B. Folmar will establish a mill at Troy, Ala., for grind- 
ing beans, peas, corn and other products into stock food. 

Fire, June 11, destroyed the cooperage plant of O. T. 
Grimes, Tuscaloosa, Ala. Loss, $12,000. 

The Cotton Queen Oil Co., recently incorporated with a 
capital of $400,000, will establish a cottonseed oil mill at 
Shreveport, La. 

The Andrews Roofing & Supply Co., Chattanooga, Tenn., is 
constructing an addition to its plant for the manufacture of 
trunks. 

B. D. Emanuel & Co., Muncie, Ind., contemplates the con- 
struction of a plant at Nashville, Tenn., for the manufacture 
of inked fabrics. 

The Andres Stone & Marble Co., Milwaukee, Wis., will con- 
struct a marble-finishing plant at Vestal, Tenn., Knoxville 
post office. The estimated cost is $125,000. 


MIDDLE WEST 

The Goodyear Tire & Rubber Co. has awarded the contract 
for the construction of an addition to its plant at Akron, Ohio. 
Estimated cost, $50,000. Noted June 17. 

The Baldwin Co. has taken out a permit to construct a 
dry kiln at Gilbert Ave. and Eden Park, Cincinnati, Ohio. Es- 
timated cost, $10,000. 

Fire recently damaged the plant of the Cincinnati Grain 
Co., Water and Walnut St., Cincinnati, Ohio. Loss, $100,000. 

The Hewitt Bros. Soap Co., Dayton, Ohio, is considering 
plans for the enlargement of its plant. 

The Peoples Elevator & Supply Co., Fremont, Ohio, recently 
organized, will construct a grain elevator. O. H. Thomas is 
interested. 

Fire, June 11, destroyed the plant of the Gill Produce Co., 
Gallipolis, Ohio. Loss, $16,000. 

The Wooster Rubber Co., Wooster, Ohio, is constructing 
an addition to its factory. 

We are advised that the contract has been awarded for 
the construction of additions to the plant of the Seymour 
Woolen Factory Co., Seymour, Ind. B. F. Schneck is Pres. W. 
E. Russ is Arch. Noted May 13. 

Fire, June 11, destroyed the saw mill of the Superior Ve- 
neer & Cooperage Co., Munising, Mich. Loss, $59,000. 

The United States Glue Co., Milwaukee, Wis., will build a 
one-story, 154x365-ft., reinforced-concrete factory at Car- 
rollville. 

WEST OF THE MISSISSIPPI 

The Ft. Madison Button Co. is constructing a factory at 
Ft. Madison, Iowa. 

Fire, June 12, destroyed the grain elevator of T. B. Hord, 
Oconee, Neb. Loss, $3000. 

0. St. Germain, Havre, Mont., contemplates the construction 
of a plant for the manufacture of brick with a monthly ca- 
pacity of 1,000,000 brick. 

Bids are being received by Kilpstein & Rathmann, Arch., 
for the construction of a factory at St. Louis, Mo., for the 
National Oil Cloth Co. 

It is reported that Paul E. Werner, Akron, Ohio, contem- 
plates the construction of a plant at Kansas City, Mo., for the 
manufacture of rubber tires and sundries. 

M. McNabb, Maynard, Ark., will establish a flour mill at 
Brockett, Ark. 

A. D. Maus and J. B. Leatherman will construct a lumber 
mill at Gould, Ark., with a daily capacity of 25,000 ft. 

The Dixie Cotton Oil Co., recently incorporated with a 
capital of $100,000, will establish a cottonseed oil mill at 
Little Rock, Ark. 

Joseph H. DeClerk contemplates the construction of a flour 
mill at Pocahontas, Ark. 

The Clark-Lynn Grain Co. will construct a two-story mill 
at Texarkana, Ark. 

The Ft. Worth Oil Barrel Mfg. Co. will construct a plant 
at Ft. Worth, Tex., for the manufactuer of oil tanks and 
barrels. 

The Flowers-Lynch Gin Saw Cleaner Co., recently incor- 
porated with a capital of $75,000, will construct a factory at 
Gonzales, Tex. 

S. A. & J. F. Lillard, Decatur, Tex., has purchased the 
Werkiser-Polk Flour Mills at Temple, Tex., and will improve 
them at an estimated cost of $10,000. 

D. White contemplates purchasing machinery for the man- 
ufacture of cottonseed products and peanut oil at Tyler, Tex 

The Mid-Continent Refining Co., recently organized with a 
capital of $30,000, will construct an oil refinery at Tulsa, Okla. 
Charles W. Grimes is interested 

J. J. Cummings will construct a cotton gin at Pauls Valley, 
Okla. 

WESTERN STATES 

The Potlatch Lumber Co., Potlatch, Idaho, contemplates 
making extensive improvements to its sawmill. 

Thomas R. Cutter and David Essles, Twin Falls, Idaho, are 
back of a movement to build a sugar factory at Twin Falls. 
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The Farmer's Coéperative Association will build an alfalfa 
mill at Fallon, Nev. Wilbur Merritt is Secy. and A. D. Drum 
is Mer. 

F. E. Knight will build a pea canning plant at Dunge- 
ness, Wash. 

The Independent Lumber Co., Fairbanks, Wash., plans to 
build a sawmill in the Tolvona district. Roy Rutherford is 
Mer. 

Herbert Bale and I. T. King, South Bend, Wash., plant to 
build a brick yard on Dakota Ave., South Bend. 

The Puyallup & Summer Fruit Growers’ Association, Puy- 
allup, Wash., contemplates building a canning plant at Steila- 
coom, Wash. J. Paulhamus is Pres. 

Fire recently destroyed the chip house of the pulp mill 
of the C. A. Smith Lumber Co., Marshfield, Ore. Loss, $10,000. 

We have been advised that the Castle Rock Briquet Co., 
13th and Pettygrove St., Portland, Ore., will start construc- 
tion work about Sept. 1 on its new factory. The estimated 
cost is $85,000. M. R. Cummings is Secy. 

Fire, June 9, destroyed the plants of the Standard Box & 
Lumber Co. and the Acme Planing Mill, Portland, Ore. Loss, 
$300,000. 

The woodworking plant of the Enterprise Milling Co., 
East Water and East Yamhill St., Portland, Ore., recently 
destroyed by fire with a loss of $20,000, will be rebuilt. 
August Rosen is the owner. 

A sash and door factory will be constructed at Ander- 
son, Calif., by C. F. Zachary and Edward S. S. Sondral. 

Fire, June 4, destroyed six kilns of the California Door 
Co.’s plant at Caldor (Grizzly Flats post office), Calif. cS. H 
me 43 Main St., San Francisco, is Pres. Loss, $30,- 
000. 

The Colusa Rice Milling Co., Colusa, Calif., has awarded 
a contract for the construction of a four-story rice mill at 
Colusa. Noted June 17. 

The Paraffine Paint Co., 34 First St., San Francisco, Calif., 
has had plans prepared by L. S. Rosener for the construction 
of an addition to its plant at Emeryville, Calif. Noted Jan. 28. 

S. L. Ames, Hotel Leven Oaks, Monrovia, Calif., plans to 
build a plant for the manufacture of citrus byproducts near 
Monrovia. 

Ehorn Bros., Orland, Calif., has awarded a contract for 
the construction of a factory for the manufacture of auto- 
matic wheel stands. Noted Feb. 18. 

The Wallace Egg Carrier Co., has secured a site at Stege, 
Calif. The company will build a plant for the manufacture 
of egg cases. 

CANADA 

Bids will soon be received by the Ontario Government for 
the purchase of 2500 sq.mi. of wood pulp land near Lac Seul, 
north of the Transcontinental Ry. The purchaser will be re- 
quired to build a pulp and paper mill at an estimated cost of 
$1,750,000. G. H. Ferguson, Toronto, is Minister of Lands, 
Forests and Mines. 

A dyehouse will be built by the Niagara Silk Mills, Ltd., 
Brantford, Ont. 

The Shell Oil Co., Vancouver, B. C., contemplates building 
an oil refining plant at Vancouver. 





NEW INCORPORATIONS 











METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Anderson Die Machine Co., Bridgeport, Conn.; machinery. 
Capital, $25,000. Incorporators: N. H. Anderson, East Hamp- 
ton, Christian M. Newman and Leonard H. Anderson both of 
Bridgeport. 

Thomas Bros. Motor Co., Ithaca, N. Y.; aéroplanes. Capi- 
tal, $50,000. Incorporators: H. G. Carpenter, O. R. Thomas 
and W. T. Thomas, Ithaca. 

Automatic Machine Products Co., New York, N. Y. (Bor- 
ough of Manhattan). Capital, $250,000. Incorporators: D 
H. Haynes, 251 West 98th St.; J. A. McCann, 136 East 48th 
St.; G. E. Nace, 516 East Fifth St. (Borough of Brooklyn). 

Miller Centrifugal Motor Co., Inc., New York, N. Y. (Bor- 
ough of Manhattan); motors, engines, motor boats and aéro- 
planes. Capital, $500,000. Incorporators: M. Lippmann, 225 
Penn. Ave. (Borough of Brooklyn); E. L. Mayer, 108 West 
141st St.;: E. Ullman, 228 Duncan Ave., Jersey City, N. J. 

Hohl Wrapping Machine Co., Newark, N. J. Capital, 
$750,000. Incorporators: Herman Bauer, Robert R. Graham 
and Melvin Stephens. 

Cleveland Motor Cycle Co., Cleveland, Ohio. Capital, $100,- 
000. Inecorporators: M. F. Mooney, J. L. Bushes, W. J. Mahon 
and others. 

Master Cutter Machine Co., Oakley, Ohio; machinery. Cap- 
ital, $25,000. Incorporators: Morris W. Bernheim, E. Palmer 
Bernheim, W. W. Cope and Jesse Lowman. 

Rapid Barrell Opener Co., Evansville, Ind.; barrel openers. 
Capital, $10,000. Directors: E. P. Hahn, H. B. Cook and S§S. F. 
Goodman. , 

Detroit Pneumatic Church Co., Detroit, Mich.; chucks. Cap- 
ital, $30,000. Incorporators: George W. Morrison, Lee M 
White and Edward A. Harding. 

Pronovost Torsion Spring Wheel Co., Detroit, Mich.; tor- 
sion spring wheels for motor vehicles. Capital, $50,000. In- 
corporators: Joseph Pronovost, Hubert Pronovost and George 
H. Ropes. 

Hans Motor Equipment Co., La Crosse, Wis., has been rein- 
corporated with a capital of $200,000 under the name of the 
National Gauge & Equipment Co. by D. G. MacMillan, P. M. 
Gelatt and J. M. La Vaque. 
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Classified Advertising 


Positions Wanted, 3 cents a word, minimum charge 50 cents an insertion, 
poyable in advance 

Positions Open, (Civil Service Examinations), Employment Agen- 
cies (labor Bureaus), Business Opportunities, Wanted (Agents and 
Salesmen—Contract Work), Miscellaneous (Educational—Books), For 
Sale, 5 cents a word, minimum charge $1.00 ah insertion. 

Count four words for keyed address care of New York; five for Chicago 
Abbreviated words or symbols count as full words. 





POSITIONS OPEN 


EXPERIENCED RELIABLE men to push the sale of an 
uptodate line of grinding wheels. Splendid opportunities for 
good men. State age, experience, salary and references. P. 
927, Am. Mach. 

Canada 

DRAFTSMAN, good man to work on transformers and 
induction motors. State age, experience and salary expected. 
» 978, Am. Mach. 

MACHINE SHOP FOREMAN wanted. Must be first class 
and preferably familiar with manufacture of shrapnel shells. 
Apply stating experience and wages to P. 979, Am. Mach. 

MECHANICAL DRAFTSMAN familiar with design and 
manufacture of iron gate valves, hydrants and heavy water 
works goods in general. H. Mueller Mfg. Co., Ltd., Sarnia, 
Ontario. 

Connecticut 

EXPERT to take entire charge of heat treating depart- 
ment of large factory. Must be well versed in all branches 
of heat treating and have had practical experience. Reming- 
ton Arms and Ammunition Co., Bridgeport, Conn. 


MECHANICAL ENGINEER AND DESIGNER, experienced 
on light printing and paper handling machinery; give experi- 
ence and salary expected; letters will be held in _ strict 
confidence and returned if desired. P. 953, Am. Mach., Chicago. 


Indiana 
WE ARE CONTINUALLY increasing our force. We in- 
vite applications from first-class mechanics for lathe and floor 
work. Apply to Wood Turret Machine Co., Brazil, Ind. 


Massachusetis 


HIGH GRADE FOREMAN capable of building gas and oil 
furnaces of all types and sizes. Must have executive ability 
and be capable of handling men and be familiar with modern 
factory methods. Give age, education, experience and salary 
expected at starting. Location, Western Massachusetts. P. 
916, Am. Mach. 

A HIGH GRADE MAN with sufficient experience to enable 
him to act as assistant foreman in a machine shop and as 
soon as acquainted with the product to be advanced to more 
responsible positions. Must have executive ability and have 
had experience in handling men. Age preferred, between 30 
and 40. Must be familiar with modern system as applied to 
manufacturing. Part of our line is machining and assembling 
a special type of pump. Give full details and salary expected 
to start. Factory located in Western Massachusetts. P. 915, 
Am. Mach. 

New Jersey 


FOREMAN for automatic machine department; must be 
an expert on lathe, turret lathes and automatic machines 
(chuck and bar work), such as, Cleveland, Brown & Sharpe, 
Warner & Swasey: must be able to make small tools and 
set up tools for automatic machines, turret lathes and lathes 
Only persons who will actually demonstrate the work to 
their help can be _ considered. Experience is required in 
breaking-in of help on production work of interchangeabk 
parts. In reply state experience, places and periods of former 
employment, age, nationality and salary expected. Applica- 
tions without statements required cannot be considered 
Address “Foreman,” P. O. Box V., Plainfield, N. J 


New York 

SUPERINTENDENT for large shop manufacturing well 
known line of hydraulic machinery. Must_be high grade man. 
State experience in detail. P. 980, Am. Mach. 

A DESIGNER and practical manufacturer of gas ranges 
by a large eastern manufacturing company Salary in ac- 
cordance with ability and experience. P. 974, Am. Mach. 

MACHINIST; experienced tool and die maker on sheet 
metal work, fully understanding modern manufacturing meth- 
ods. Address, stating experience and wages, P. 991, Am. Mach. 

IMMEDIATELY, Jones & Lamson operators, milling ma- 
chine hands and grinder hands Must be first class men and 
accustomed to micrometer work. American Machine and 
Foundry Co., 346 Carroll St., Brooklyn, N. Y. 

MAN not over 30 years of age, familiar with the manu- 
facture of small metal parts on hand and automatic screw 
machines, punch presses, milling and drilling machines and 
bench assembling and also having experience in time and 
motion study _on same line of work. State age, experience in 
detail and salary expected. P. 919, Am. Mach. 
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Copy should reach us not later than 10 A.M. Friday for ensuing week's 
issue Answers addressed to our care, Tenth Avenue at Thirty-sixth St., 
New York or 1144 Monadnock Block, Chicago will be forwarded (except- 
ing circulars or similar literature). 

No information given by us regarding keyed advertiser's name or address 
Original letters of recommendation or other papers of value should not be 
inclosed to unknown correspondents. Send copies 

Advertisements calling for bids, $3.60 an inch per insertion. 
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CHIEF DRAFTSMAN for drawing room working on tools, 
jigs and manufacturing fixtures. Applicant must be an experi- 
enced machine draftsman, capable of designing and checking. 
State experience, present position and minimum salary to 
start. King Sewing Machine Co., Buffalo, N. Y 

FOREMAN for automatic screw machine department; appli- 
cant must have had experience as foreman on this class of 
work, must possess executive ability and be familiar with 
Brown & Sharpe, Acme, Cleveland and Gridley machines; 
permanent position to competent foreman; applicant is re- 
quested to state fully his experience, present position, and 
minimum weekly salary to start. Address King Sewing 
Machine Company, Buffalo, N. Y. 

FOREMAN to take charge of gear department in our 
factory; this is a small department, cutting gears on Schuch- 
ardt & Schutte gear hobbing machines and other special 
machines; applicant must have a thorough knowledge of gear 
cutting and be able to maintain accuracy on worm and spiral 
gears; applicant should fully state previous experience, pres- 
ent position, and minimum salary to start Address King 
Sewing Machine Co., Buffalo, N. Y¥ 

FACTORY GENERAL MANAGER by a large New York 
manufacturer, to take entire charge of production. Must 
have proven executive ability and be able to direct and work 
in harmony with departmental superintendents. Must be fa- 
miliar with modern machine practice, experienced in tool 
making, die work, press operations, buffing, plating, dip- 
ping, soldering and enameling. Must be able to develop effi- 
cient methods for assembling large quantities of small ar- 
ticles. State salary desired and furnish references. P. 973, 
Am. Mach. 

Ohie 


FIRST-CLASS DIE MAKERS, experienced on large die 
work; also tool makers on jig and fixture work; when reply- 
ing give full particulars P. O. Box 515, Columbus, Ohio 

GLEASON GENERATOR FOREMAN—A first-class gear 
man to take charge of a large gear department; would prefer 
a middle-aged married man who is willing to locate in the 
Middle West with a large and well-known automobile com- 
pany having a daily output of 300 cars; state age, present 
location, salary expected P. 947, Am. Machinist. 


Pennsylvania 


TOOL and DIE MAKERS on die casting dies. State age, 
experience and wages desired The Light Mfg. & Foundry 
Co., Pottstown, Pa 

ASSISTANT SUPERINTENDENT wanted for rifle manu- 
facturing plant; answer in detail stating present employment 
and previous experience. P. 949, Am. Machinist. 


Tennessee 


FIRST CLASS tool and die makers wanted. Excellent 
location. Premium system with guaranteed minimum hourly 
rate. Steady employment. The Fulton Company, Knoxville, 
Tenn. 

Vermont 

FOREMAN wanted to have charge of night work Must 
be able to handle machine tools in general, including Jones 
& Lamson turret lathe Bryant Chucking Grinder Co., Spring- 
field, Vt. 


Employment Agencies 


The Employment Agencies advertisine in this paper aoree to refund any reotstration 
fee om demand any time within the first sir months when no position ts secured 


MACHINE TOOL DESIGNERS $30-35; production manager 
familiar with machine tools $1500; tracer, Detroit, $12-15. H 
H. HARRISON & CO., 807 Association Bldg., Chicago 

EMPLOYERS’ REFERENCE & BOND ASSOCIATION want 
an assistant production superintendent, master mechanic, 
chief inspector, cost accountant, foreman for press punch de 
partment, superintendent for nut and bolt shop, A-1 designers 
and draftsman, private secretary, rate-setter and time study 
man. Lapham Building, Providence, R. I 

THE ENGINEERING AGENCY, INC., Monadnock Block 
Chicago—Established 22 years: finds high-grade men for 


executive and technical positions for manufacturers Less 
than 2% of men selected through us in 1914 were discharred 
for any cause other than completion of work Note high 
employment efficiency Send detailed description of men 


needed we do the rest 


POSITIONS WANTED 


ADVERTISING MAN AND OFFICE SALES CORRESPOND- 
ENT: Mature judgment in writing circulars, advertisements 
pad Sorseapencing with prospective buyers PrP. W. 964, Am 
Mach, 
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California 


PRACTICAL, thoroughly competent machinist with 19 years’ 
experience in some of the largest and best known gas and 
steam engine plants, mining machinery, air drills and com- 
pressor manufactories in U. S. wants position as machine 
manager, general foreman, or assistant superintendent of 
manufacturing plant repair shop, mine or smelter; 10 years 
as foreman, machine manager and superintendent. Best re- 
sults in handling men, natural executive and mechanic, de- 
sign and build own jigs, ete., am willing to prove up for right 
people. Al references, character and ability. Prefer west 
of Missouri River. Want no glory, am a hard worker and 
expect remuneration for results. P. W. 990, Am. Mach., Chi- 
caro, 

Connecticut 


BY YOUNG MAN, 28 years old, with several years’ travel- 
ing experience, good knowledge of machine construction, also 
selling ability. Would like to become associated with live 
firm where there is opportunity. P. W. 977, Am. Mach. 

VALVE TOOL FOREMAN—A high-grade man of wide ex- 
perience desires connection with progressive concern, valve 
or similar work; successful designer of tools and special 
machinery for rapid production; now employed. P. W. 986, 
Am. Mach. 

HEAD DRAFTSMAN, experienced in designing and super- 
vising construction of special bench machinery, for manufac- 
ture of fine duplicate parts where accuracy and quality are 
essential, wants responsible position with reliable, aggressive 
firm where executive man of ability is appreciated. P. W. 933, 
Am. Machinist. 


Florida 


EXPERIENCED MECHANICAL DRAFTSMAN, 36, wishes 
to ecu e: East or Central location. P. W. 945, Am. Mach. 


Indiana 
MECHANIC and EFFICIENCY MAN, dies and labor saving 
devices. Can increase your production, and improve your 


product P. W. 985, Am. Mach., Chicago. 

WORKS’ MANAGER OR SUPERINTENDENT now em- 
ployed, wants to make change and will accept position where 
he will be judged solely on results produced and will be 
paid salary in accordance with same; have had exceptional 
experience and success. P. W. 944, Am. Machinist, Chicago. 

Maryland 

PRODUCTION MANAGER by experienced practical shop 
man familiar with modern production and efficiency methods. 
PrP. W. 982, Am. Mach 

SUPERINTENDENT with fifteen years’ experience on small 
and medium interchangeable work. Thoroughly familiar with 
the design of jigs, fixtures, dies, ete. P. W. 983, Am. Mach. 


Massachusetts 
MECHANICAL ENGINEER with 15 years’ experience will 
be open for engagement June 21, ‘15, as superintendent or 
master mechanic. Automatic or general machinery, will go 
abroad if necessary. P. W. 972, Am. Mach 


PATTERNMAKER. Executive ability, 25 years’ practical 
experience on engines, machinery, varied bonneuk. familiar with 
work for loam and green sand modeling, seeks responsible po- 
sition, references as to reliability. P. W. 989, Am. Mach 


Missouri 


CHIEF INSPECTOR or assistant to superintendent, age 
29, engineering education, expert mechanician on accurate in- 
terchangeable manufacture, good executive, formerly ordnance 
inspector for U. S. Government, east preferred. s+ oo oe 
Box 975, St. Louis, Mo. 


New York 


MECHANICAL DRAFTSMAN, varied experience, wishes 
position. P. W. 988, Am. Mach. 

DESIGNER, experienced on special or automatic machinery 
and control apparatus; a thoroughly practical man with 
executive ability. P. W. 954, Am. Mach. 

DESIGNER, practical and theoretical, with long and varied 
experience, wishes position, New York or vicinity. P. W. 987, 
Am. Mach. 

A-1 TOOL, DIE MAKER AND TOOL DESIGNER, technical 
graduate, wants position as foreman or assistant; 20 years 
experience; best reference. P. W. 956, Am. Machinist 

SUPERINTENDENT; years of practical experience man- 
ufacturing machinery; expert knowledge of producing prod- 
ucts economically and accurately; references. P. W. 959, Am. 
Mach, 

FOREMAN, or ASSISTANT FOREMAN, 82,15 years of prac- 
tical experience on small precise apparatus and parts for such, 
Some technical training. References can be furnished. P. W. 
994, A~™ Mach 
_ DEMONSTRATOR SALESMAN on mechanical devices. 
Young technical man with several years of shop and busi- 
ness experience wishes position with some reliable firm. P. 
W. 992, Am. Mach. 

SUPERINTENDENT, mechanical engineer or master me- 
chanic, 25 years of broad and successful experience, execu- 
tive and organizing ability. Thorough in modern shop and 
manufacturing methods want big proposition; 15 years with 
two of the largest concerns in U. S. Al references, inter- 
view desired. P. W. 976, Am. Mach. 

SALES ENGINEER—Technical man: 30, six years with 
firm consulting engineers in New York City. Large acquaint- 
ance among manufacturers, consulting and industrial engi- 


neers, and mill architects in East. Hustler and a man who 
can produce results. Would like to represent manufacturer 
in East. Have made good and can give best of references 


from past employers. If you want a live representative write 
at once. P. W. 971, Am. Mach. 
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MECHANICAL ENGINEER; 31, technical man with 3 years 
shop training. Six years’ experience laying out manufactur- 
ing plants, specialist on production methods and labor saving 
devices, arrangement of machine tools and manufacturing de- 
partments, savings in power, handling of material and in- 
crease of production. Best of references from past employers 
and clients. Can give part or whole time. New York or East- 
ern Jersey preferred. Good chance to get the man you need. 
P. W. 970, Am. Mach. 

Ohio 

AS SUPERINTENDENT or MANAGER, good mechanical 
executive; replies treated confidentially. P. W. 854, Am. Mach., 
Chicago. 

FIRST CLASS BLACKSMITH and tool dresser; position as 
foreman of forge (not drop), heat treating, carbonizing and 
hardening department; East preferred. P. W. 893, Am. Mach. 

TURRET, chucking, engine lathe and milling machine ex- 
pert, soon open for engagement. Efficient instructor of un- 
skilled labor on high-grade work. Design inexpensive equip- 
ments. Unless you are looking for a big man don’t waste 
your time writing. P. W. 984, Am. Mach., Chicago. 


Pennsylvanig 
DIESEL OIL ENGINE MACHINIST, expert, 3 years ex- 
perimental work on most successful valveless types, desires 
similar position, best of references, employed. P. W. 975, 


Am. Mach 

MECHANICAL DRAFTSMAN, graduate, thoroughly reli- 
able and competent, with two years’ shop and three years’ office 
experience in gas and oil engines, industrial furnaces and 
general machinery desires change. Best references, salary 
not first consideration. I. W. 981, Am. Mach. 

SUPERINTENDENT or MANAGER; 28 years experience 
as toolmaker, designer, foreman and superintendent on high 
grade, small and medium size interchangeable work; last 8 
years as superintendent. Resourceful and familiar with 
modern manufacturing methods and cost systems; wishes to 
communicate with concern in need of a high g1 rade man who 
can get results. P. W. 965, Am. Mach. 


WANTED 


THE ALBERT HARMAN CO., 26 Hamilton Rd., Highbury, 
London, England, wish to buy from manufacturers of cycle 
accessories, motor accessories, small workshop tools; lowest 
prices to be quoted 

TRAVELING SALESMAN for Middle West to attach, dem- 
onstrate and sell exclusively on liberal commission and ex- 
penses, a successful band saw attachment. Reply, stating 
age, experience, income expected and references to W. 993, 
Am. Mach. 

AGENTS AND SALESMEN 

AGENTS WANTED FOR THE FRACTIOMETER. Adds 
and subtracts fractions and shows the decimal equivalent. 
See editorial issue June 3d. Indispensable to engineers, 
draftsmen, machinists, pattern makers, apprentices and 
others. Price 50c. The Fractiometer Co., 16 State Street, 
Rochester, N. Y 

CONTRACT WORK 

PUNCH PRE - gee, jigs, fixtures, ete. 
Co., Rochester, N 

SPEC IAL MAC saaiiies DIES, tools and fixtures accord- 
ing to drawings and specifications; high-grade workmanship. 
Saturn Machine Co., Wheeling, W. Va. 

PRESSES available for additional work in our sheet metal 
stamping and drawing department. Let us quote prices and 


Taylor-Shants 


delivery on your requirements. Pope Mfg. Co., Westfield, 
Mass. 

_ MACHINERY, small or medium, designing, models, dies or 
jigs, 1 to 1000 or more, right to your B/P’s. Estimates sub- 
mitted 3erggren and Pearson Machine Co., 221-227 Canal 


St., New York City. 

SPECIAL FACILITIES for the manufacture of tools re- 
quired in munitions work. Quick delivery. Also screw ma- 
chines, punch and drill press, milling machine, plating and 
other metal work. Large well equipped plant. P. O. Box 
107, Indianapolis, Ind. 


BUSINESS OPPORTUNITIES 


FOREMAN and MANAGER for machine, boiler, and black- 
smith job shop. $5000 investment required. Salary $1809. 
Capable young man preferred. B. O. 968, Am. Mach., Chicago 

MACHINE SHOP FOR SALE—Fine equipment for general 
machine and engine repair work; New York. Longe estab- 
lished and successful business. Several profitable specialties. 
Ill health impels owner to sacrifice. Tools at appraised value. 
Easy terms. B. O. 966, Am. Mach. 


PATENT ATTORNEYS 

PATENTS. C. L. Parker, patent attorney, 990 G St., Wash- 
ington, D. Cc Inventor's handbook sent upon request 

MONEY IN PATENTS—wWe secure your patent or return 
our fee. Manufacturers want Pattison’s patents. Write for 
free booklet, “How to Get Your Patent and Make Your Profits 
Thereon.” We assist in selling your patents. Registered U. S 
pn tant Atty., P. H. Pattison & Co., 927 G Street, Washington, 
. = 


FOR SALE 


CAMDEN, N. J., immediate occupany, suitable for war 
orders or any business. Brick buildings, 93,000 feet of 
floor space, with very fine power plant. 4.6 acres on water 
front, Philadelphia lighterage limits. Price a decided bargain. 
Substantial mortgage. L. N. Creighton, Agent, Bayonne, N. J. 
Additional Want and For Sale Advertisements and Adver- 


tising of Second-Hand Machinery appears on 
pages 123, 142, 143 
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“Whitney” Chain, Silent Type, driving spindle on Taylor & Fenn Radial Drill 





Gears Multiply Trouble 


Gears, with their noise, and high breakage rate, are 
eliminated on your machine by specifying 


“WHITNEY” CHAINS—-SILENT TYPE 


for connections such as that shown above. You 
get the positive connection of gears with all the ob- 
vious advantages of belts. Chains may be provided 
with safety guards. 


Write for full information 


THE WHITNEY MFG. CO. 
HARTFORD, CONN., U. S. A. 


Chains Keys Hand Milling Machines. 
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Here’s a Difficult Grinding Job 


yet it is the type of work that comes up in many shops. The shaft shown above presents x 
unusual difficulty in finishing on account of the small diameter at one end which gives poor 
support when grinding the larger diameters. This is the kind of work that requires handy, 
efficient machines if accurate results and good production are to be secured. To begin with 





Proper Support for | 
the Work 1 


is essential. The extremes in diameter produce 

a tendency to spring and unless the proper sup- 

port is maintained the diameters will not finish 

he concentric with each other. Our Combination 

ae me 4 Plain and Universal Back Rests furnished with ; 

By, . our larger Plain Grinding Machines assure good / 

ap, fi Eth results. These rests are capable of delicate ad- } 

justments for fine work and can be adjusted to : 

give proper support for all work within the 

Our Combination Plain and Universal Back Rest is shown above. capacity of the machine. | 

It is capable of adjustment as a Plain, Semi-Universal or Univer- 
sal Rest. 

















A Correct Combination | 
of Speed and Feed 


is necessary, too; not only for securing the re- 
quired finish, but also for getting a satisfactory 

rate of production. This is an instance where + 
B. & S. handiness and efficiency in design make 
for economy in production. Speeds and feeds 

are independent and the quick, simple method of 

changing through self-contained change gear : 
mechanisms means a substantial saving of time \ 
in trying various combinations. Setting up time 
is reduced to a minimum and operation facili- 
tated. . 














Note the simple means of making changes in speed or feed. It is 
but the work of a few seconds to get any desired change. 


Brown & Sharpe Mfg. Co. 


OFFICES—20 Vesey St., New York, N. Y.; 654 The Bourse, Philadelphia, pee: 626-630 Washington Blvd., Chicago, Ill.; 305 Chamber of 


Commerce Bldg., Rochester, N.Y : Room 4 19, University Block, Syracuse, 

REPRESENTATIVES: Bs ated Machinery Co., Pittsburgh, Penn., Erie, Penn.; Carey Machinery & Supply Co., Baltimore, Md.; E. A. Kinsey 
Co., Cincinnati, O., Indianapolis, Ind.; Pacifie Tool & Supply Co., San Francisco, Calif.; Strong. C arlisle & y ammond Co., Cleveland, O., Detroit, 
Mich.; Coleord-Wright Mac . sry & Supply Co., St. Louis, Mo.; Perine Machinery Co., Seattle, Wash.; Portland Machinery Co., Portland, Ore. 
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| 
i . . 
* 
Here’s a Machine for Handling 
r . * 
~ | Such Work on a Profitable Basis 
| ) and surely if a machine can handle difficult work like this to advantage there can 
: be little question as to its ability to do your ordinary grinding work with results 
) | that mean profit. And there are a number of other features of construction and 


design that are all good reasons why a 


B. & S. No. 14 Plain Grinding Machine 


should be in your shop. The Automatic Cross Feed, for instance. This mechanism can be set 
( to reduce work to a given size and then automatically disengage. In setting up, too, it is of con 
siderable assistance as provision is made for fine accurate adjustments by means of a thumb- 
. latch. Each pinch of this thumblatch gives a reduction of .00025"’, thus obviating the necessity 
of referring to graduations. It forms a convenient means of compensating for the change in 
| adjustments caused by wheel wear. Another point worth noting is that the Automatic 
Cross Feed, once set, requires little further attention, which enables the operator to prepare 
work or run another machine while a piece is being ground. 
} 


It would be worth your while to look into the possibilities of one of these 
machines. Write for further information and also ask us to send you our 
free booklet, ‘‘Points about Grinding Wheels and Their Selection.” 
Every operator should have one. 


y.| Providence, R. I., U. S. A. 


Canadian. The Canadian-Fairbanks-Morse Co., Ltd., Montreal, Toronto, Ottawa, Winnipeg, Calgary, V -couver, St. John 
i Foreign. Buck & Hickman, Ltd., London, Birmingham, Manchester, Sheffield, Glasgow F. G. Kretschmer & Co., Frankfort, a.M., Ger- 
many; V. Lowener, Copenhagen. Denmark, Stockholm, Sweden, Christiania, Norway; Schuchardt & Schutte, Petrograd, Russia Fenwick, Freres & 
Co., Paris, France; Liege, Belgium; Turin, Italy; Zurich, Switzerland; Barcelona, Spain; The F. W. Horne Co., Tokio, Japan; L. A. Vail, Melbourne, 


Australia; F. 1.. Strong, Manila, P. | READ NEXT PAGE 
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A Precision Tool for Heavy 
Service—Something That Is 
Needed in Your Tool Room 


Service conditions in some manufacturing departments of machine 
shops are very severe on micrometers. The lathe and grinding de- 
partments, for example. In the grinding room in particular the 
moisture and small particles of abrasive are apt to result in unusual 
wear. And then the taking of frequent duplicate measurements sub- 
jects the micrometer to stresses and wear which are not encountered 
in the usual application of these instruments. Ordinary micrometers 
are not designed for this continuous rough use. 


The Brown & Sharpe Heavy Micrometer Caliper is especially de- 
signed to meet the demands of such conditions. It is made larger 
and stronger throughout which assures satisfactory service and con- 
tinued accuracy under hard usage. The large I section frame gives 
added strength and stiffness without undue weight. 


How about a set of these micrometers for your tool room? They 
will prove a good investment, both for economy and efficiency. Your 
hardware dealer carries them—Ask him. 


A full line of our tools is now carried at our Chicago Office, 626-630 
Washington Boulevard, Chicago, Ill. 


Brown & Sharpe 
Mfg. Co. 


Providence Rhode Island 
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NEW TRIMO 
MONKEY WRENCH 





NUT GUARDS 











Jaw opens outward, 
thus giving increased 
leverage with increased 
size of nut. When ad- 
justed, nut guards keep 
adjustment perfect. 










Drop-Forged from selected 
Steel. At present only 
sizes 6, 8, 10, 12 and 15- 


in. are ready for shipment. 





Send for Catalog No. 75 








Made by 


TRIMONT MFG. CO. 


55 Amory Street 


Roxbury, Mass. 
U. S. A. 
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tiv? 450 Tapered Bushings 


Ground 


to Size in 9 Hours 


When you know that the limit on these cast-iron bushings is a half-thousandth, you will realize that 


this is quite some daily production. 


We show it to let you compare it with what you are doing on similar work in a lathe. 








NORTON 








HIS machine is one of 13 Norton Grinding 
Machines in the King Sewing Machine 
Co.'s plant at Buffalo. 
Material c.i., size 2}’’ long and 13” dia., taper 
0005”. 
And when we tell you that from .008” to .010” 
must be removed, you will see that modern 
Norton Grinding is a stock-reducing proposition. 
The operator keeps two arbors and two dogs 
busy, changing them to new work while the 
machine is busy, so that no time is lost. 


Norton Grinding Company 


Worcester, Mass. 
Chicago Store: 11 North Jefferson Street 


AGENTS —Vonnegut Machinery Co., Indianapolis Robinson, Cary & Sands Co., 
Duluth. Manning, Maxwell & Moore, Inc., St. Louis. The Mote! 


St 


(Oregon) and Los Angeles. Prentiss Tool & Supply Co., 
Syracuse and Scranton 
couver. Alfred Herbert, Ltd., Coventry (England), Paris and Milan 
Vienna, Prague, Budapest, Petrograd and Stockholm The } 
The W. 8. Shipley Machinery Co., Philadelphia. Kemp Machine 
son Co., New Orleans. 


Wee een ote 


y Co.,Baltimore. (¢ 





Paul and 
& Merryweather Machinery 
Co., Cleveland, Pittsburgh, Cincinnati and Detroit. Eccles & Smith Co., San Francisco, Portland, 
New York, Boston, Rochester, Buffalo, 
Canadian Fairbanks-Morse Co., Montreal, Toronto, Winnipeg and Van 
Schuchardt & Schutte, 
W. Horne Co Tokio 
*. Pater- 





Like other work prepared for the Norton Grind- 
ing Machine no finishing lathe cut was taken. 
The work comes from the lathe immediately 
after the roughest kind of a roughing-out job. 
We shall be glad to tell you more about this idea 
of eliminating the finishing lathe-cut. ..Just drop 
us a line. 
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Japan 
6x32 Machine 
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“No Other Wheel Could Equal This Finish” 
What Crystolon Will Do 


These cast iron rolls were finished with a Norton Crystolon Wheel and the 
foreman in charge of the work said that in all his experience he had found no 
other wheel that would give the finish they obtained by using Crystolon. 


If you grind cast iron, brass or bronze you will be interested in Crystolon, 
If you grind steel we will be glad to tell you all about Norton Alundum Wheels. 


NORTON COMPANY, Worcester, Mass, 


New York Store: 151 Chambers Street Chicago Store: 11 N. Jefferson Street 
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WILLIAMS’“VULCAN’ CALIPER GAUGES 
EXTERNAL, INTERNAL and ETERNAL USE 











Capacities 1—3 Capacities } 


co We Forge—You Finish 


You can ill afford to use ~ ii gauges in sizing your product or 
make inferior substitutes in small lots with Tool Maker's labor. 








Micrometers and Vernier Calipers are excellent tools with which to 
make gauges but they are poor tools of which to make gauges. Satisfy 
your customers by using gauges that don’t get out of adjustment or 
materially increase your cost of production. 


Ww Off d Wareh 3 Exhibitors at 
Se =— la ee eee © Company Panama”Pacihe Exposition 
Chicago, Ill. 35 Richards St. Brooklyn, N a alaleaace: 


Write for new Catalogue—Just out—Showing complete line of Drop-Forged Tools 


mie 


UU 
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An infinite variety of twist drilis, gear and 
7 milling cutters in stock. But let's be specific. 
¥ Take Straight Shank Twist Drills Taper 
Length. 217 sizes between 1/16" and 3” 
both carbon and high speed steel in stock. 
That shows how complete a line of all our 
small tools is kept here ready—at your service 
—awaiting your orders. 
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For quick and easy ordering of exactly the 
type, size and style of tools you need, keep a 
copy of our “Book of Information” at your 
elbow within convenient reach. 262 pages. 
Completely indexed. A copy goes forward to 
you, gratis, on receipt of your name, firm ad- 
dress and position held. 


UNION TWIST DRILL COMPANY 
The Drill and Cutter Makers Athol, Mass., U. S. A. 


New York Store: 62 Reade St.,E.W. McKeen. Boston Agents: 25 Purchase St., E. 7 
Ward & Sons. Philadelphia Store: 43 North 7th St. Chicago Store: 11 Soe. Clinton 
St W. G. Lunger, Mer Kansas City, Mo.: 310 Delaware St., Mr. A. L. Richtmyre 
Southern Representatives: Messrs. Pasco & Tull, 522 Candler Bidg., AUlapta, Ga. De- 
troit: 56 Cadillac Square, H. B. Kendall, Mer. 
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Actual photo of SKF 
Ball Bearing in wreck 
on Santa Fe Railroad 


13” flanged steel 
was bent over the 
ball bearing as a 
fulcrum—a severe 
test. 


Another SKF Test--Through a Railroad 
Wreck--Not Injured--Back to Service 


That SKF Seli-Aligning Ball Bearings have proven by actual tests 
and severe performances every claim made for their staunch construc- 





tion and mechanical excellence, is demonstrated by the above test. 


Surely, ball bearings that will stand up under heavy crushing impacts—show no 
apparent injury—will certainly fulfill every ball bearing requirement. 


SELF ALIGNING 

BALL BEARINGS 
The fine Swedish steel—the double row of balls formance means so much more than just “‘mere 
—solid retainer—self-aligning features, make  claims.”’ 
it exclusively a ball bearing largely demanded You'll be interested in reading S.K.F. Ball 
by expert engineers. Bearings in Machine Tools and Shop Equip- 


Many large machine users equip their machines ments. If you have not received a copy write 
with SKF because they know that actual per- for it today on your letterhead. 


=sIGF" BALL BEARING CO. 


50 Church Street New York City 
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Starrett Tools 


Gages 


In addition to our regular line of machinists’ tools and instruments, we 
make a number of standard gages which are of great assistance to the ma- 
chinist and toolmaker. The gage shown here is a drill, tap and wire gage 
which gives standard sizes of drills and their corresponding taps, together 
with decimal equivalents, etc. We make other gages, such as our screw pitch 
gages, thickness gages or feelers, wire gages, etc. 


gag 


Send for free catalog No. 20C to aid you in select- 
ing tools and gages. It gives prices and illustra- 
tions of 2100 styles and sizes of tools and hack saws. 


The L. S. Starrett Co., Athol, Mass. 


WORLD’S GREATEST TOOLMAKERS 
New York London Chicago 


Starrett lools 


42-453 


J he Standard Instruments of Precision 
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You Know What You Get in 
Royal Cotton and Wool Waste 


IRST and foremost Royal Waste is soft, “downy,” 
absorbent and uniformly graded. It contains no “hard” 
threads, metal splinters, dirt or grease. Why? Because the 
raw material is selected only from certain mills, known for 
the high quality of their Waste and is then ‘‘refined”’ 
of all foreign matter. 
Look for the BRAND 


And Besides, You Get These On each Steel BAND 
Three Exclusive Features: 


Standardized Quality. Royal, is divided into 12 
grades—6 white, 6 colored. Choose the grade or 
grades you desire and you can always duplicate them 

our new grading system assures this and safe- 
guards you. 

Standardized ‘‘Tare.”’ “Check the Tare’ (wrappings) 
— if it weighs over 6°,, we refund you the difference. 
This innovation is accomplished by our using only 
clean, light Burlap and new Steel Bands, which weigh 
less than the Rope and heavy Burlap in common 
usage. 

Standardized Weight. Order the size bales you de- 
sire and get just that actual poundage. Royal Waste 
is packed only in Cuaranteed Actual Weight Bales 


No “‘padding’’—no overloading. ‘ 


Ask your Jobber or write for the ‘Royal’ Samp- 

ling Folder No. 24 showing 12 grades of Cotton 

Waste. Samples of Wool Waste mailed on request. 
Remember—you know what you get 


ROYAL MANUFACTURING CO., Rahway, N. J. 


Chicago Office: People’s Gas Bidg St Louis Office: 401 N. 2nd St 
New York Office: 2 Rector St. San Francisco Office: Wells Fargo Bldg 





What Do Your 
Gears Cost? 


If you are not hobbing them they are 
costing you too much—send us a few 
sample blanks and let us show you what 
the Farwell Hobber will do for you. 


The gear hobber is the only type of gear cutter on 
which one continuous cut finishes a stack of gears. The 
hob not only removes metal faster than any other form 
of cutter, but it operates all the time instead of only part 
of the time. 

Farwell Hobbers are built to stand the heaviest feeds 
and fastest speeds which high speed steel is capable of, 
and we are willing to put them in on trial in competition 
with any other machine on the market, letting you be 
the judge of results. Built in 4 sizes and types. 


Get Our Booklet 805-A. 


The Adams Company, ouscscrises, ie. a 
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UNIVERSAL Horizontal BORING MACHINE 


‘‘Where Quality Counts, We Win’’ 











Machine Tool Builders can save 
money and insure the accuracy of 
their own product by using our 
Universal (Horizontal) Boring 
Machine. 


Manufacturers of Lathes, Turret 
Machines and Milling Machines 
are using our Universal (Horizon- 
tal) Boring Machines with great 
profit and satisfaction to them- 


selves. 


It will pay you to investi- 
gate. Write for details. 





Universal Boring Machine Co., Hudson, Mass., U. S. A. 











Let the Acorn Die 
Cut Your Threads 


: {| The adjustment is mechanically perfect— 
Die and P23 simply turn a cap and all the prongs of the 
— ( die converge equally—a great advantage over 
the spring die. 

‘| The Acorn Die Holder is smaller in diameter 
than any other die holder of equal cutting 










size. 

{| The float permits the die to follow its own 

lead. 

{| The die projects slightly beyond the ad- 
We want to send justing cap, making it admirably adapted for 
you one on trial— shoulder work—and the chips are thrown 
No obligation. ahead of the work so the die does not clog. 

{ Will you try the Acorn Die on your own 

The Die work—under your own conditions? 


GREENFIELD TAP AND DIE CORPORATION 
Wiley & Russell Manufacturing Company Division 
GREENFIELD, MASSACHUSETTS 


New York, 28 Warren St Philadelphia, 38 North 6th St Chicago, 13 South Clinton St 
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Horton Face Plate Jaws 
Of Improved Design 






Horton Face Plate Jaws have been refined in design from time 
to time until they now approximate perfection for the purpose. 


They are made with either iron or steel base. 


The ends are 


tapered at an angle of 45 degrees so that they may be brought 
close to the center of a faceplate, in this way taking work of min- 


imum size. 


‘Their base is unusually wide with pockets at the sides to permit the use 


of straps for clamping 
And the screws themselves have double thrust bearings. 


Sizes 4” to 14” in iron or steel. Boring mill jaws, too. 


New No. 12 catalog just off the press awaits your address. 


The E. Horton & Son Co. 


Windsor Locks, Conn., U. S. A. 


























An Extraordinary Chuck 


at the price of an ordinary one. 
The Pratt Chuck 
nary inasmuch as it positively 


is extraordi- 


drives drills or whatever is used 
in it, and does it without any 
pressure on the jaws; 
in fact, the jaws don’t drive the 


Book tells all. 


undue 
drill anyway. 


Pratt Chuck Company 
Frankfort, N. Y., U. S. A, 


Sole European Representatives: Selson Engineering Co., 
85 Queen Victoria St.. London 








GARVIN SQUARE-HEX 
TWO-WAY FIXTURE 


For Butt or Straddle mill- 

ing of a square or hexagon 

nature. 

either a 
vertical 


Will clamp in 
horizontal or 
position. 
Made in two sizes: 
1” size, 4” to 1” capacity. 
2” size, 4’ to 2” capacity. 





MANUFACTURED BY 


THE GARVIN MACHINE COMPANY 


Spring and Varick Sts. 50 Years in NEW YORK CITY 

























Geared Scroll Chuck 
with a Solid Body 


Whiton’s Geared 






K Scroll Chucks are made 
AW = in one solid piece with- 
NN \ out any joints. There 

are no other geared 


scroll chucks made like 
it and no other that will 
give such absolute satis- 
taction. Catalogue des- 
cribes it and the many 
other W hit on super- 
ior chucks 


D. E. Whiton Machine 
Company 
New London, Conn. 


Sole European Agents— 
Selson Eng’g Co., Ltd 
*Whiton” Chucks sold 
apd —+ in stock by prin- 
cipal dealers all over 

Europe. 








Skinner Planer Chucks 
ROUND AND SQUARE BASE 


Powerful and ac- 


curately made. 
A necessary 
planer equip- 
ment. 


Sixteen (16) dif- 
ferent sizes. 
Always in stock 
for immediate 
shipment. 





Catalog of Lathe and Drill Chucks sent upon request. Copy? 


THE SKINNER CHUCK COMPANY 


NEW YORK OFFICE FACTORY AND MAIN OFFICE 
94 Reade Street New Britain, Conn. 
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“For taking a quick 


firm grip the 


‘Sweetland’ beats all” 


Says one user 


The Sweetland Chuck saves you time in 


taking a grip— 


In holding that grip 


In always being ready for any job no matter 
how long or awkward the piece to be gripped. 


Why not try ‘“Sweetlands’’? 
made in all styles and sizes. 


They are 


Write for a copy of Catalog. 


The Hoggson & Pettis Mfg. Co. 


New Haven 


Conn., U.S. A. 


TUNER: 


soceiaanins 





Tt 











SOU 


ERRINGTON 


Quick- 


COOUUOOOOEDONEDEDONODEOAOCNONNS 


Drilling, 
Tapping, 
Studding 
Chuck 
Style E.P. 


This automo- 
bile crank 
case has 24 
holes tapped 
ot a f and studded. 
5 holes 3-8’’x16”’; 12 holes 1-2’’x13”’; 6 holes 
1-4’’x20’’—and 1—1-2” hole for pipe tap. 
These holes are tapped in 4 minutes; and 
the 24 studs are set in 3 minutes, with a 
total of 64 crank cases handled per each 


nine-hour day. 


_F. A. ERRINGTON, = * xey'Yone 


VODETOLEDOULODOLEDOORPOODAGODOGEROOROOUEROOUOEEDOO NR ODERODORNRROOOEENOONOD 
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Makers o Complete Line of Chucks 





No. 64 All Steel Independent Chuck. 


This means that 
we can furnish any 
kind of chuck and 
any size, from our 
own line and made 
in our own factory. 
Whatever you want 
in chucks you will 
find it in the 
UNION CATA- 
LOGUE. 


UNION MANUFACTURING CO. 


New York Office: 26 Cortlandt St. 


NEW BRITAIN, CONN, 








CONCHA OU OADEROOEOEODEDNO OO EADEOROROREOEEE 


The 
Fulmer Drilling and Tapping Attachment 


Drills or taps holes, 
either through or 
bottom, without 
reversing or stop- 
ping machine. Fits 
Drill Press same 
as any Taper Shank 
Chuck. 


Write for special 
folder. 


A. E. FABER, Jr., Plainfield, N. J. 


Successor to the Union Tire Co. 




















“DPD & W”’ Taper Attachment For Flat Chucks 


The “D & W” Taper Attachment for flat Magnetic chucks makes them especially useful for machining 
broaches, gibs, keys and similar pieces. 





It consists of a separate base and cradle 
into which is placed the chuck to be tilt- 
ed. One end of the cradle is pivoted to 
the base. The other end has an adjust- 
ing screw and quick locking device. 

Any angle up to 1” per foot may be obtained ex- 
actly, the degree of angle being indicated by an 
accurately graduated scale. 


Write for Illustrated Catalog No.10-A. 


D & W Fuse Co., Providence, R.I. 


Buck & Hickman, Ltd., London, Birmingham, Manchester, Shef- 
fed, Glasgow Leon Chapuis, Paris, Lyons Aktiebolaget V 
Lowener, Stockhclm 
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ed by 
Manufactur HUCK co. | 


NC 
THE anne N. U. s. A. 


\ 
HARTFORD, | 


Q@ | — 


Ready! 


The first batch of these new catalogs 
has just been delivered by the print- 
er. We've been hurrying him for 
the past ten days because we are 
anxious to get the facts about this 
new line of chucks in your hands. 
You'll be interested, we know. 
Because these chucks are thorough- 
breds. We've named them 

“The Blue Line of Chucks.” 

Run your eye over this brief list of 
features. 

All steel; their working parts further 
strengthened by special heat-treating 
and hardening processes; designed to 
withstand the heaviest cuts with 
least strain. 


Details, fully illustrated in the 


new catalog. May we have your 
request for a copy promptly? 


The Cushman Chuck Co. 


Hartford, Conn. 
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is the only attach- 
ment for the pur- 
posethat gives 
universalsatis- 
faction and 1s 
Unequaled for 
Efficiency, Con- 
venience, Rapid- 
ity, Accuracy and 
Simplicity. 

Nothing to break or 
get out of order. 
Made in 4 sizes 
covering trom O to 
24 in. diameter 





pant 


The Beaman & Smith Co., Providence, R.1., U.S. A. 


Builders of Boring and Milling Machines, and Special Machines for such Purposes 
Constructed. 











SOTUUAED NE ROE ATUL EERE ROOT OO Erte 


TUPTUATECDEDAD TEETER 





“GRONKVIST 
and 


KUPKE” 


are Keyless Drill Chucks of 
exceptional merits. Their con- 
struction is simple — insuring 
durabitlity—their workmanship 
excellent—insuring perfect cen- 





lering. 
Investigate. 
Gronkvist Drill Chuck Co. 
GRONKVIST 18 Morris St., Jersey City, N. J. 


HOUUUEUN UO ODEN LEED OOODOOUO CERO TEND ERAOOONEEOED 
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ALMOND CHUCKS 












BODY 
Powerful 
m FERRULE Accurate 
PINION : Durable 
NUT Cost Less 
a a to 
‘areas Maintain 
™ JAW 






“ARDENEDO 


cusnmemece —Agk Us Why— 


PINION HOLE 
T. R. ALMOND MANUFACTURING COMPANY 
6 MAPLE AVENLE ASHBURNHAM, MASS, 
LONDON OFFICE: 8 White Street, Moorfields, London, E, C. 












We build all kinds of punches and dies. Our ex- 
perience enables us to work to your limits and to 
point out any slight defects in design. Write for 
Booklet. 


THE GEM CITY MACHINE COMPANY 


Dayton, Ohio 








1876 TRUMP DRILL CHUCK 3% 
HIGH QUALITY—LOW PRICE 

Three sizes: }’’, 4” and 2” Descriptive lists on application. 

Trump Bros. Machine Co., Mfrs. Wilmington, Del. 


Chas. Churchill & Co., Ltd., London, Eng 
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No Idle Running. Always on the Pull. 
Constant Broaching. Two Geared 
Speed for Light and Heavy Work. 


Driving Screws Protected 
with Housing. Patented. 





Specialists 















on 
BROACHING 
TOOLS 


Write for 
information 
ana 


particularly 


Catalog 


Don’t forget the J. N. to 
get the right machine 


J. N. Lapointe BROACHING MACHINES 


are made in five different sizes, eleven different types, but our double machine as per above illustration 
arranged with belt or motor drive is the winner wherever installed and offer same on 30 days trial to 
prove above claim. 


J. N. LAPOINTE CO. New London, Conn. 
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CUCEUEDERESEDEATUOUERDODOD ORDO RCOROOEEEOOROODEDONOROOOEROROEOOONONAOENIENIFS 


The one who helps is always welcome 


VOCEUTEDUEDEE REED DE RDRDERDADURDORDE EDU EOEEDERDAOTROA URED UEROLAEOEODADAOLEOEEOOEDDEROEOOEOEAIEE 
teeecnocceneieys 


Schieren’s Duxbak Waterproof Leather Belt 
ing helps the engineer to keep wheels turning 

helps to maintain the maximum output ol 
shop or factory through the non-slip feature of 
Duxbak. 








SUL 


Franklin Die-Cast Parts 
No Increase In Fixed Charges 


TO 


Ask us why we recommend a Lenix Drive 
This process enables you to turn out multiple Why this form of drive is worth adopting. 
parts—the accuracy is insured—the time and . 
cost of production is materially lowered. Yet 
you have no increase in investment charges 
which would have occurred had suitable auto 
matics been installed. Here is a saving in 
capital and operating cost you cannot afford 
to lose. Your blueprints will bring a careful 
estimate of the cost of the parts by the Frank- 
lin Process. 





TRADE MARK 
Reg. U. 8. Pat. Off. 





Tanners, 
Belt Manufacturers 
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Send them and ask for Booklet ‘‘H.” ; : 
41 Ferry St., New York 
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= Boston, 641 and 643 Atlantic Ave., opposite South Station. Philadel E 

= phia, 226 North Third St. Denver, 1752 Arapahoe St. Pittsburgh, 337 
* YY, Y TYTYr* seyAT YT ae * 7 = Second Ave Chicago, 128 W. Kinzie S Seattle, Wash., 620 Fourth : 
FRANKLIN MANUFACTURING COMPANY = Ave. Petersburg, Va., 122 Shore St. The Texas Chas. A. Schieren Co = 
- . . ‘. . . = Inc., 106 So. Market St., Dallas, Texas New Orleans, La., 402-404 : 
400 South Geddes Street, syracuse, N y . = Canal St Henry Simon, Ltd., 20 Mount St Manchester, England = 
. = Sole Agents for the United Kingdom. OAK LEATHER TANNERIES, = 
4 Bristol, Tenn = 
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and Electrie 
Hoists 


Our catalogs will 
show new designs, 
Northern 

Engineering 

Works 
Detroit 





















NEW YORK 
108 BEEKMAN ST 
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BALL 
ROLLER 
TARVST 

COMBINATION 


THE NORMA COMPANY 
OF AMERICA 


1790 BROAQOWAY 
NEW YORK 








° Steel 
American si: Pulleys 


EALERS devote entire 
windows to a single 


The American 


Pulley Company 
Main Office 
Philadelphia, 
New edatinstem, 
Chicago and 
Seattle—Most 
Dealers 


product only when it has 
exceptional merit. Over 2} 
million AMERICAN Pul- 
leys have been marketed 


Full information on re- 






















VUDORUPODADODEDODDDADODDA AU DUU ERED 


a 


OGUOROEODUDOSNGEOODONONE 


AGUOOUUURDODDENNNAbotitonne 


Right 
Bearings 


Right bearings do 
not necessarily 
mean expensive 
bearings. Anti- 
Friction Bearings, 
for instance, are 
right and the cost 
is moderate. 





Send for Catalog *‘H." 


The Ball and Roller Bearing Company 
Danbury, Conn., U. S. A. 





Efficient Trucking 
Requires that the loads be classified as 
heavy and light—It is now possible to 
give the handling of light loads the 
proper consideration. Purchase sev- 
eral of these 
CLARK Three Wheel $992 


Capacity 


Transfer Trucks, ‘o's’ 












Write immediately 
for Descriptive Bul- 
letin L-31. 


The George P. Clark Co. 
Windsor Locks, Conn. 
New York Office, [3-21 Park Row 
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TRADE O. K. MARK 


REGISTERED 


Friction Clutches 
and 
Cut-Off Couplings 


The thousands of satisfied users of 0. K. Friction 
Clutches is our best argument for their use in your 
shop. They are in successful operation on all kinds 
of machinery, as Gas, Gasoline and Oil Engines, 
line shafts, ete Investigation will pay you 

Write for Illustrated Booklet. 


O. K. Clutch & Machinery Co. 


Columbia, Pa. 









UU 


Send For The Gem Catalog 


Every shop foreman and worker should know 
about “‘Gem”" Cest Reducers. 


Then, when work piles up, suggest the “Gem” 
because the ‘‘Gem" eases up things ia a wonderful 
way Send for your copy now. 


Gem Manufacturing Company 
3257 Spruce Street, Pittsburgh, Pa., U. S. A. 


English Agents: A. A. Jones Pollard & Shipmant Co. 
Ltd., Church Gate, Leicester, England. 
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The Jackson Belt Lacing Machine | 


saves its cost every few months. It’s light and port- 
able and produces a joint in three minutes that will 
stand a tensile strength of 1900 lbs. With it one 
man can do in three minutes at a cost for material of 
one cent, what usually requires a half hour of two 
men’s time and 10 to 12 cents worth of rawhide the 
old way. Write for the ‘‘Jackson Book."’ 


BirdsboroSteel Foundry & MachineCo., Birdsboro, Penn. 

















Buy a Caldwell Friction Clutch 


Send for Catalogue Al 


Applied to Iron and Wood Pulleys, Gears 
and Sprocket Wheels, Gas Engines. 


W. E. Caldwell Co. (inc.,) Louisville, Ky., U.S.A. 
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Auburn Ball Thrusts Solve Problems Like These 
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STATE YOUR NEEDS OR ASK FOR BULLETINS 
Steel, Brass and Bronze Balls 


AUBURN BALL BEARING CO.,, 


25 Elizabeth Street, 


ROCHESTER, N. Y. 








“Don’t Fool Yourself—” 


cheap balls are a poor investment and they have 
wrecked the reputation of many a good machine. 


Hoover Mirco-Chrome 


Steel Balls Are Right 


in material, hardness, finish and accuracy. Every 
ball calipered on a delicate machine which measures 
one twenty-thousandth of an inch. A variation 
greater than that means the ball is discarded. Use 
Micro-Chrome Balls in your highest grade bearings 
—you can’t go wrong. Other grades to suit. 


If you are looking for better 
Balls—write us today for details. 


Ann Arbor, Michigan 


New York Office: Joseph E. Griffin, Room 718, 30 Church St., N. Y. City 
Chicago Office: Hastings & Anderson Co., 180 No. Market St., Chicago, Ill 
Cleveland Office: Gardner-Bryan Co., 1621 Williamson Bidg., Cleveland, O 
San Francisco, Calif. Office: Caldwell Sales Co., 320 Market St., San Fran- 
cisco, Calif. Chattanooga, Tenn. Office: Sanford Bros., Chattanooga, Tenn 








Strength and Simplicity 


Are Combined in the Gears of the 


Peerless Hoist 





No cast teeth—They are all accurately cut from solid steel, and have 
bronze bushings. The central pinion is heat treated, to prevent wear, and 
has never been known to break 


All parts are made standard and are > easily replaced when worn 


Ask your dealer to send you a Peerk any capacity 


Edwin Deeduetee Sas & Co., Inc. 


Philadelphia, Pa. 











ELEVATING, CONVEYING 
AND 


POWER TRANSMITTING 
MACHINERY 





H. W. CALDWELL & SON COMPANY 
CHICAGO—17th Street and Western Avenue 


NEW YORK: Fulton Bldg., Hudson Terminal, 50 Church Street 


HEU 








Paper Frictions 


Important to 
the Designer << 


FRICTION TRANSMISSION, displacing toothed gears 
at the right point, provides unlimited ftlextbillty of 
speed, permits quick starts and sudd nn stops, eliminates 
noise or liability of breakage and res ults in an appreci- 
able saving of power. Rockwood Pape Tach tions are the 
acknowledged standard. Made to fit your specifications, 


Our booklet, “Friction Transmission,” gives data and for- 
mulae invaluable to the designer, Sent free on request to 
those who state occupation and firm connect« d with, 


The Rockwood Manufacturing Co., 
1910 English Avenue, Indianapolis, Ind., U.S. A. 
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Precision 


in design and workmanship 
is positively assured. 


FAFNIR 
Ball Bearings 


“America’s Quality Bearing” 
Made by expert workmen 
and special machinery from 
the finest obtainable chrome 
carbon steel. Our rigid in- 
spection system makes the 
delivery of a defective bear- 
ing practically impossible. 


Write today for latest 
Catalog. 








The Fafnir Bearing Company 


New Britain, Conn. 





Accuracy 


First, last and always. 


DIE, JIG 4xD FIXTURE WORK 


in strict accordance with plans submitted. Our large factory is unequaled 
in its splendid equipment and skilled operators. Prompt delivery on 
the dot is part of our guarantee. We're prepared to handle your work in 
any quantity 

Also Blanking, Trimming, Piercing, Forming and Subpress Die Work at 
reasonable prices consistent with first class workmanship 


That’s our absolute policy in building special 








Let us send you an estimate from your blue print 


Anyway it's to your advantage to write for particulars. 


THE COLUMBUS DIE, TOOL 4®MACHINE CO. 


COLUMBUS, OHIO 

















pat : 

AS BAL pHILADELPH! 
ATLAS BALL 

This label on a box of steel balls 
guarantees that they are ATLAS, 
which in turn guarantees them ab- 
solutely accurate within one ten 
thousandth of an inch, and hard 
clear through. This label pro- 
tects you and your manufactured 
product absolutely. 


Atlas Ball 


Company 
201 Glenwood Ave. 
Philadelphia 











Cut Out Tugging 


—Lift with a “Canton” 


Where can you use “a Canton Portable Floor 
Crane and Hoist in your shop? 

Wherever there’s anything to lift or carry 
onto or off of machines—where heavy parts 
of machines are to be assembled—where there is 
any thing too heavy for one man to lift or carry. 
The “Canton” offers a short cut to greater pro- 
duction by keeping the men at your mac shines 
One man and a “Canton” can lift and carry any 
article weighing up to 4000 lbs. Get details 
from the “Canton Book.’ Write for 
catalog E-26. Canton Cranes are supplied 
with the Double Gearing when so desired, 
at a small extra cost. 


THE CANTON FOUNDRY & 
MACHINE Co. Canton, Ohio 











UOSUEUEOEEURU OD ROEDOSADEE DEED 






Evans 
Variable 
Speed 
Counter 


Shaft 


For  transmit- 
ting different 
speeds to your 
machinery, 
from 1 to 6, 
there’s nothing 





Just pull the cord 
and the speed is changed to that desired while the machine is running. 


so easy and so simple as this device. 


It is noiseless, powerful ar nd 


You can stop and start again at any speed 
Write ‘for Catalog 25. 


positive in action. Made for floor or hanging use. 
Evans Friction Cone Co., Newton Centre, Mass. 


A. Warden & Co., 48 Shepherdess Walk, City Road, 
London, E. C., England. 
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“ Spartan 


One of Our 
Rigidly Inspected 
Grades of Belting 


Our method of grading our 

different beltings enables every 
customer to know just what he is 

buying, and to select the proper 

equipment for each individual ma- 

chinc. 

Don’t stop here—get further information. 

ASK FOR SPARTAN BOOK NO. 3 


The Graton & Knight Mfg. Co. 
Bloomingdale, Worcester, Mass., U. S. A. 
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FORD TRIBLOC 


A Chain Hoist that excels in every feature. Steel Parts. 
Planetary Gears. 34 to 1 factor of safety. It’s the only 
Block that carries a five-year guarantee. 


FORD CHAIN BLOCK & MFG. CO. 140 Oxford Street, Philadelphia 


A Safe, ‘Strong Clutch 


The Edgemont Friction Clutch was 
built especially as an absolutely safe, pow- 

erful appliance. It is of metal on metal 
expansion friction design. Standard diam- 
eters. 





Write for Catalog E. 
The Edgemont Machine Co., ©>*™pic &Neonal Ave. 
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Our Specialty Is 


MACHINERY for MAKING 
WOOD SCREWS 


ASA S. COOK COMPANY, HARTFORD, CONN., U. S. A. 
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ACHINE TOOL BUILDERS are always on the look- 
| out to discover a type of motor to best meet the needs of 
their type machines. 





tool builders that we feel justified in claiming that our motors 


| Crocker-Wheeler Motors have satisfied so many machine 
are the standard type of motors for machine tools. 


. Note the application of a Crocker-Wheeler Motor to a 
. | Shaper. We can refer you to makers of all types of machine 

| tools using Crocker-Wheeler Motors as part of the regular 
[ equipment. 


saith, 


Write for a copy of Bulletin No. 1585. 





























Manufacturers of Electric Generators, Motors and Transformers. 
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SHOP 
HEATING— 
VENTILATING 
AND COOLING 
SYSTEMS 








AMERICAN 
BLOWER 
COMPANY, 


DETROIT 
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THE NEW 
“HISEY” 








RELIABILITY 


Of: 1 Om 4 eng] ot- a laches! 
GARWOOD, N.J. 


C & C Electric Arc Welders 


( & C Electric Are Welding Equipments are built for all capacities, 
either stationary or portabk They can be used wherever alternating or 





direct current or engine power is 


TOOL POST 
| ine pa GRINDERS 
available, and are designed for any . 
number of welding circuits, each 


with its own automatic control E Made in 10 different styles and sizes. Wheel end bearing is adjustable 
We are long experienced in the from outside of motor. Commutator end of armature is supported by a 
design and use of welding equip- combination thrust and annular self-aligning imported ball bearing. 
Balle , — for information Suspended switch can be operated with machine in any position. 
ulletin, A-4001. 
Description in Bulletin No. 1102. 


C. & C. Electric & Mfg.Co. . ; a 
CG. Stectste & Saw: THE HISEY-WOLF MACHINE CO., Cincinnati, Ohio 
Garwood, N. J. N. Y. Office, 50 Church St. 
New Yerk, Chicago, Boston, Phila- Most complete line of drills, reamers, grinders, etc 
delphia. Agencies in all principal cities Have a complete catalog of all bulletins. 
89 
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AYA Drillin 
ON made easy with — 


A C Portable Electric Drills. 


PORTABLE VOLTMETERS “Will ey” 


These instruments are capable of giving accu- 
rate indications of the value of forces acting 
on alternating current circuits under the many Tools are money 
and widely varying and trying conditions met savers. Send for the 
with in practical work “Wille me iL 
They are dead beat, extremely sensitive and uley Catalog. 
require very little power to operate. They are R 
compact, light and have -excellent scales. In James Clark, Jr., Electric Co., 
fact in every particular they maintain the Incor porated 
WESTON STANDARD in Electrical Indicat- 521 W. Main St., Louisville, Ky. Patented 
ing Instruments . ‘atente 
- < CHICAGO, 202 Machinery Hall 
Write for Catalogue and Information. PITTSBURGH, PA., 1308 First 


. Nat'l Bank Bldg. PHILADEL- 
Weston Electrical Instrument Co., 17 Weston Ave., Newark, N. J. PHIA, 532 Parkway Bldg Rw ex 
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Model 155 Voltmeter 


Branches in the larger Cities YoRK.N ” rrr Strect, 











SENT ON TRIAL 


We make a complete line of Portable Flec- 
tric Drills and Grinders for all purposes. 
Especially built to withstand herd usage. 
Direct and Alternating Current. 


Hand or breast Drills. 12 sizes. } in. to 2} in. 


Raise the standard of your efficiency 
by using 








9 . cap. Larger sizes fitted with screw-feed and 
a e rap ite have 2 speeds. Catalog? 
Cincinnati Electrical Tool Co. 4 
os ° 2 . . Cincinnati, Ohio 
It lowers friction, prevents cutting and seiz New York Office: 50 Church St. } 
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RELIANCE ADJUSTABLE SPEED MOTOR 


—— Runs at any speed over any range up to 1 to 10. 
icing No electric controller used ~ee ad last issue. 


~<é RELIANCE | IP Deeg 


ye 


ing, makes smooth-running, silent machinery, 
helps your efficiency. An aid to increased 
efficiency. Write for descriptive booklet No. 
4-C free upon request. 





PU 












Made in Jersey City, N. J., by the 


Joseph Dixon Crucible Company 


Established 1827. 







Reliance Electric & Engineering Co. 
1044 Ivanhoe Road, Cleveland, Ohio 



























Expensive Equipment Is Not Always Necessary 
Take U. S. Electric Tools to the work and save four-fifths of the time 
usually required on each job. Every kind of portable drill, grinder 
and buffer ready for prompt delivery. Write for catalog. 

The United States Electrical Tool Co., Cincinnati, Ohio 


New York Office, 50 Church St Beston Office; 12 Pearl St 
Chicago Office: 8 East Michigan St Philadetphia Office; 304 Denckla Bldg 
St Louts Office; 612 Victoria Bidg. 
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Westinghouse Type SK Motor on Large Lathe 


You Bought Your Machine Tools 


to turn out work. It is cheaper to wear them out doing fast work than to let 
them grow obsolete producing only a moderate output. 


Westinghouse Motors, Type SK, and 
Automatic Control Type C 


will enable you to work them at maximum production. 


The motors are strong, but small and light in weight because steel is used 
instead of cast iron. ‘The commutation is sparkless at all loads. 


The brushes are fixed in position for all loads, and for both directions of 
rotation. [he overload capacity is very large permitting the motor to be 
selected for the average and not the peak loads insuring high operating 
efficiency at all loads. 

The control is strong and rugged with few wearing parts, all of which may 
be readily renewed when required. Positive in action and fool-proof, it 
protects men and machines. Push buttons start or stop your machine. 


Write for book on Machine Tool Drive. 


Westinghouse Electric & Manufacturing Company 


Sales Offices in All East Pittsburgh 
Large American Cities Pennsylvania 














) 
Buying 


AMERICAN 





MACHINIST 














Section Vol. 42, No. 25 











POUUUA OURAN veNGo ene eeeauouoneeengqueeevgvoreevvooseneevsooeseevineennat is 








wees RACINE" 


PATENTED JULY 13 1909 
OTHER PATENTS PLNOING 





It Just “Eats Steel” 


This newly improved Racine high speed metal cutting 
machine is the perfected, original automatic positive lift 
draw cut type It lifts the blade clear on the non-cutting 
stroke greatly increasing its output and endurance and 
working faster, truer and more economically than any 
other machine 

Simple, compact and RIGID throughout with a particularly 
RIGID GRAY-IRON SAW FRAME GUIDE and special 
blade holders that prevent springing and insure straight 
and accurate cutting 

We are so confident of the merits of the Racine that we 
will put one in your plant on any trial you think fair. 


Write us. 


Racine 


Racine Tool & Machine Co., wy.*i"S, 
1400 Jones Ave. 
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A Book 


on 
Furnaces 





Are you interested 
in the heat treat- 
ment of metals? 
If so, write for a 
aed of our Catalog 
1. 


Gilbert & Barker Mfg. Co. 


11 Union St. Springfield, Mass. 














Abrasive Wheel Cutters 


For progressive metal working plants 


the 
NUTTER & BARNES 


Abrasive Wheel Cutting-Off Ma- 
chines are indispensable. They are 
handy, quick oan clean. Unequalled 
for cutting high speed tool steel up to 
}’’ square or round 

Also Cold Metal Sawing Machines. 


Send for Descriptive Catalog No. 4 


Nutter & Barnes Co. 
Hinsdale, N. H., U. S. A. 


13 So. Clinton St., Chicago 


Rudel-Belnap Mchy. Co., Ltd. Montreal, 
Toronto, Agents for Canada 
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The Saw for Day-In and Day-Out 


7 
Operation 
The Lea-Simplex Cold Metal 
Saw permits specialized and 
all-around jobs to be handled 
in the most economic way. 


THE “LEA-SIMPLEX” 
is operated by a friction drive 
which automatically prevents 
the breakage of saw blades. 
All levers are within easy 
reach from the working posi- 
tion of operator. 


Write for a copy of the 
“Lea - Simplex Book.”’ 


: 101 E. Wyoming Ave. 
Earle Gear & Machine Co., prisicme Pe 


Don’t Hammer! 
—Swage 


The efficient shop manager knows how to do the right thing 
at the right time. Do you know when to hammer and when 
to swage? We'll tell you the range of work done on a Dayton 
Swaging Machine and quote definite production on your 
own proposition. 


Our book- 
be sent free on request. 


EXCELSIOR NEEDLE CO., Torrington, Conn. 


Coventry Swaging Co., Ltd., White’Friars Lane, Coventry, England, 
Agents for Great Britain. Fenwick Freres & Co., 8 Rue de Rocroy, Paris, 
France, Agents for France, Italy, Belgium, Spain, Portugal and Switzerland. 


‘The Modern Art of Szeaiag ‘“—will 
Write for it. 















HIGLEY 


Cold Metal Saw 


Catalog will be sent on application to 


Vandyck Churchill Company 
: 93 Liberty Street, New York 





“MILF So R D” HACK SAW BLADES 


* MILFORD 





Sample sent on request. 


The HENRY G. THOMPSON & SON CO., NEW HAVEN, CONN. 














Let This Penetrate 


In our constant application to the manufacture of 
Universal Hack Saw Blades, nothing is given con- 
sideration except that which will aid in maintaining 
and improving, if possible, their present high 
quality. 


West Haven Mfg. Co., New Haven, Conn. 


British Agents—The Fairbanks Co., 115 Mallow Street, 
Old Street, London, E. C. 
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Entirely Automatic 


Feeds The Bars 


In eight minutes you can cut through a 5-inch cold 
rolled steel bar, accurately and smoothly with the least 
possible power expenditure, if your shop is equipped with 


The MARVEL 
AUTOMATIC 
High Speed 
Hack Saw 

No. 5 





It’s truly auto- 
matic. Easily 
operated by an 
unskilled at- 
tendant. Ca- 
pacity 6” x 6”. 


Get our catalog 
today. 


Armstrong-Blum Mfg. Co. 


347 N. Francisco Ave., Chicago, II. 


teennens 



























The minute you cut into metal 
with a Quality, Hack, Band or 
CircularSaw youknow you have 
a saw with the usual faults 
corrected. 


we 


The saw teeth are milled—not 
punched. The holes are ab- 
solutely true—not 1/64 or 1/32 
out of center. The temper 
is correct for metal cut- 


ting at highest speeds. 


” 


It costs a little more to buy “Quality 
Saws but you need fewer of them be- 
cause they wear longer 

We make a Complete Line of Metal Cut- 
ting Saws, Hack, Band and Circular. 
Details are in our Illustrated Catalog and 

Price List. Write for a copy. 


Quality Saw & Tool Works 
Springfield, Mass. 
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| Sent for 
| Free Examination 


Worm Gearing 


| By Hugh Kerr Thomas. 88 pages, 
|| 6x9, allustrated, $1.50 (English price 6/3) 
| . 

net, postpaw.. 

This is the first book to present authoritative information 
| that can be used. It tells how and why worm gears work 

Mr. Thomas made a thorough investigation of the sub- 
ject, at great expense. He gives here the results secured, 
His book aims to clear up a lot of disputed points and 
to be of real value in the many ficlds where worm gears 
can be usea 


Bearings and Their 


Lubrication 
By L. P. Alford, Editor American Ma 























chinist. 250 pages, 6x9, illustrated, $2.50 
(English price 10/6) net, postdaid. 


Every problem of bearing design and the latest practice 

from all over the world—with full material on lubrication 

It will help you to the solution of the most intricate 
problem. 


| American Machinist 


_ Grinding Book 
| By Colvin and Stanley. 383 pages, || 
| 6x9, fully illustrated, $3.00 (English price | 

|| 12/6) net, postpaid. | 





It gives all the worth-while information on grinding 

machines, methods, processes It is not only complete, 

practical and authoritative, but it is so arranged that you 
can find what you want when you want it. 


| American Machinist | 


Gear Book 


| By C. H. Logue. 348 pages, 6x9, 302 
illustrations, $2.50 (English price 10/6) 

net, postpaid. 

It tells in a practical way the practical phases of gear 

design and production. It has all the new material 

|| the whole story of material to be used, cutting tools, feeds, | 

| speeds, etc., etc. 


FREE EXAMINATION COUPON 














i) 
- 


Reference A6 


(Not required of subscribers to the American Machinist, or members of A.8.M_.F 


: 
: McGraw-Hill Book Co., Inc., 1, 
ry 239 W. 39th Street, New York, N. Y ' 
5 You may send me on 10 days’ approval ' 
6 ' 
' ' 
' ' 
7 ' 
1 I agree to pay for the books or return them postpaid within 10 days of receipt + 
I! am a regular subscriber to the American Machinist ' 
' 
' I am a member of A.S.M.1 : 
: Signed ' 
' Address ' 
1 ' 
' ' 
' 2 
' ' 
1 ' 
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We Are Well Equipped 
With 
Lathes, Boring Mills, Milling Machines, Planers, Shapers, Drili Presses, 
Steam Hammers and Bench Space; and have Satisfactory Foundry Connections. 


At Present We Are Not Operating to Capacity on Our Standard Line. 
We Solicit Your Orders. 


The Bauroth Machine & Tool Co., Toledo, Ohio 
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POWER PUNCHES AND SHEARS 


For Boiler Shops, Rolling Mills, 
Bridge and Structural Iron Works, 
Machine Shops, etc. 


Armature-Disc Notching Machine 


Manufactured by 


The Long & 
Allstatter 


Company, 


Hamilton, 
Ohio, U. S. A. 





PRESS ECONOMY 


Ams Power Presses 


are the most economical, withstand 
greate’ strains, require less attention, 
more productive, most reliable, and 
embody the very latest ideas in design 
and construction 
We employ the highest type of Press 
Engineers, the best mechanics avail- 
able, and spare no money or pains to 
make our Presses the best that money 
can buy. 

Ask for ‘‘Booklet B.”” 
Note: About August 1, 1915, we will 
occupy our new and enlarged plant 
at Bridgeport, Conn., U. S. A. 


Max Ams Machine Co. 
Mount Vernon, New York 








Niagara Straight- 
Sided Power 
Presses 


Designed for work requiring accu. 
racy and strength, and particularly 
adapted to trimming drop forgings, 
embossing work, automobile and 
bicycle parts and heavy sheet metal 
work. 
Illustration shows No. 57 Geared 
with long stroke, knockout in slide 
and bottom liftout. 


Write for Complete Catalog 
Niagara Machine and 
Tool Works 
Buffalo, N. Y., U.S.A. 
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ItOnly TakesOneBlow 


One blow on a Waltham Sub 
Press cuts every hole and tooth 
in all kinds of intricate pieces of 
work. 

Every piece is absolutely cor- 
rect because there’s nothing 
that can move out of alignment 
whether the job is one piece or a 
thousand. 


Write for details NOW. 


Waltham Machine Works 
High St., Waltham, Mass. 








G.PéF Servi 


SPECint StaMPINGS 


More than thirty-four years’ experience in drawing, spinning ane stamping 
metals and a plant covering more than fifteen acres of floor space enables us to 
o difficult work right. Send blue prints or samples fcr estimates. 


GEUDER, PAESCHKE & FREY CO., 1301-1700 St. Paul Ave., MILWAUKEE, U.S. A. 








“COVINGTON” PUNCHES 


REAR DRIVE 


The countershaft bearings are cast with the 
frame in the shapeofaheavy, tubular brack- 
et. Allshaft bearings are bored and bushed. 


Covingtoa Machine Co., Covington, Va. 

















Ee ee 


A Complete Press Department 


Stamping, Forming and Drawing light or heavy metals for Au- 
tomobiles, Bicycles, Electrical and Textile Fittings, Laundry 
Machines, Cream Separators, Motorcycles, Pressed Metal Spe- 
cialties, Stove Trimmings, Telephone Parts, Trunk Clasps, etc. 
Let us act as your press department. Rush orders a specialty. 
Accurate and reliable work. Send for details. 


The Acklin Stamping Co., 1647 Dorr St., Toledo, O. 
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The Press Question 


Are you facing it? 
Put it up to us — 
There is a 


“TOLEDO” 
Press or Machine 


that will solve your 
problem correctly—no 
matter how difficult. 


Because of their advantages 
and astonishing product 


“TOLEDO” Arch Presses 


are used everywhere in shops of limited space 
for accomodating many classes of work. 





— >Built in full line of sizes—gearedor 
plain—with or without removable front piece 
to bed and on upright or inclined standards. 


The Toledo Machine & Tool Co., Toledo, Ohio 
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Covering a wide 
range of stamping 
work 


Presses 


give economical 
production 





Exceptionally handy and convenient Presses. 
They are designed for heavy work such as 
stamping petroleum can sides, cutting spoon 
and frying pan blanks, cutting and stamping 
coal hod bottoms, fire shovels, metallic 
shingles and similar work; also for operating 
combination dies. When fited with remov 
able front piece they are also suitable for 
operating horns and forces, and wiring dies. 


“Bliss Presses for Every Requirement” 


E. W. Bliss Co. 


1 ADAMS ST., BROOKLYN, N.Y., U.S.A. 


Chicago Office: 622 W. Washington Boulevard, De- 
troit Office: Dime Bank Bidg Offices in burope: 100 
Bivd. Victor Hugo. St. Quen, Paris -ocock St. and 
Blackfriars Road, London, 8. I 


TL 


Bliss Arch | 
Power | 
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Bradley 


Hammers 








are made in Helve 
(see cut), Upright 
and Compact styles. 


Many sizes of each. 

For the rapid and 
economical duplica- 
tion of forgings, tor 
welding, plating, 
swaging, collaring, 
spindle making, etc., 
no other hammers approach them. A greater number sold each year 
than of all other power hammers combined. 


Send for Circulars. 


C. C. Bradley & Son, 





Syracuse, N. Y. 


seneenn 





See eee eee : 








A Necessity for the Drafting Room 


OFFICIAL PRESS 


Handiest device for printing titles 
on tracings and blue prints. Neater, 
better, quicker and cheaper work, 
than the best hand letterer can do. 

Can also be used for general work 
printing, shipping tags, index-cards, 
notices, job or order numbers on 
blue prints, tracings, etc. 


Simple and strong. Anyone can operate 
it. Write to Dept. C for Catalog of 
complete outfits and Prices. 


GOLDING MFG. CO. 


Franklin Mass. 
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Universal 


How This Safety Device 
Pays for Itself 


By increasing the output of punch 
presses, any make, and lowering the 
insurance rate, the Universal Safety 
Device soon pays for itself 





















Safety 
Device 


Not merely a guard that keeps the hands 
away from the press but an integrant 
part of the press. Does not have to be 
pulled down to trip the press as most 
guards do 

Press cannot repeat. Under ab- 
solute control at all times. Easily 
applied to all makes of presses 
Our pamphlet fully describes it 
Send for a copy now 

don't wait for an acci- 

dent to happen 


The Safety 
Engineering Co. 
1440 Schofield Bldg. 
Cleveland, 
Ohio 
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Hl han ables CE! Sup 


Philadelphia, Pa. 





The absence of guides below cylinder, wide overreach, long stroke and 
large cylinder capacity, make our Hammers most convenient for the hand- 
ling of work, and capable of the largest output. Large diameter bar under 
absolute control. Simple and durable construction. Single or Double 
Upright. Quick Acting. Simple and Durable. 














LABOR SAVING MACHINE TOOLS CRANES SHAFTING INJECTORS 
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High Grade 


€ ae ig Ge ae q They Come! — Riveting 


(ert te | tere re yer fn record time is accomplished 
by = Townsend Multi-blow, 
igh Speed Riveting Machine. 
sa boon and as a blessing to men, GRANT Noms _ ESS = From 80 to 1000 light, uniform 
1 ARY R VI TERS, when output and finish are both requ blows are struck each second, 
They will never fail to give the service desired which quickly puts a clean, 
Dane PD “Tk ” . th, finished head on the 

A whole regiment of GRANT NOISELESS RIVETERS can be in smoo : 
an - > ot the anene thane withaut the cliabhest melas or Vneetlae rivet. Different heights of 
rivets can be handled at one 
Other exclusive features: Will not mar surface in riveting Setting. Write for circular 
Rivet tight or loose. Rivet- and send samples of your work 


Spin highly o- rlis hed rivet he ad 
ing operation “One Secone for cost estimates. 


nd ean, stow you what» Grant River wit do 1 TP. Townsend ify. Ca. 
° Hartford, Conn. 
Grant Mfg. & Machine Company aie, SALTED pa 


sri: 4 Milian, Brusse ls, Li Barcelor 
85 Silliman Ave., Bridgeport, Conn. Petrograd, Stockholm. Ernst Krause, 
jenna 





ULL 
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The Elastic Blow The Beche Air Hammer 


complete unit. 

which our Riveting Machine strikes ZEL Engineering and 

is a great advantage. The hammer re- NA Machine Works 

volves rapidly, and the rivet is turned 4041 N. 5th St. 

down smoothly all around, making a 

tight or loose joint as the work de PHILADELPHIA 

mands. The force of the blow is easily More econom- 
ical than 


controlled. > steam, more 
—_— > = a s ‘ powerful than 
Catalogue 14 tells more about it. : aaa” tare 
efficient than 


The F. B. Shuster Co. ee 
New Haven, Conn. =" Built in 6 sizes, 
Formerly John Adt & Son, Established 1866 Belt or Motor. 


Also maker: of Straighteners and Cutters for round 
wire, flat, hex, square, ete 





Write for 
Catalogue. 








THe 


Sagan 


Hydraulic Forging Press A CUTE 
For Drawing Steel Shells, Etc. b R » “PRE S S 3 S 


Also Pumps and Accumulators MEET D ctatuce <1 
“Boar icy some Co. Samer WN JeRsty, U.S.4 








Quick Deliveries 








for Emergency Work. Pp LA NER S 


Charles F. Elmes Engineering Works, Send for Bulletins. 


1001-13 Fulton Street, Woodward & Powell Planer Co. 


CHICAGO, ILLINOIS 
WORCESTER MASS. 
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Bellevue Oil 
Burner cars) 


The Bellevue Fuel-Oil Burner is of the latest and most efficient type 
of burner on the market. It is strong and compact in design and simple 
and safe to operate. The oil is finely atomized and combustion is com- 
plete. There is an absence of dripping and sputtering. The various 
other undesirable features in earlier types of burners are also entirely 
eliminated. The Bellevue Burner is made up in } in., 1} in. and 2 in 


Bellevue Furnace Company, 








stock sizes. This burner is supplied with all Sellevue Oil Furnaces 
and is equally well adapted for various other manufacturing purposes 
in which a high and easily controllable degree of heat is required. 


Runs on lower pressure than any other burner. Easy to operate. Most 


economical Can be taken apart and clk ined without disconnecting 
the air line Indestructible— Never out of order. Sent on trial. 


Detroit, Michigan 


Dealers—V onnegut Mchy. Co., Indianapolis, Ind. The Chas. A. Strelingerj Co., Detroit, Mich E. A. Kinsey Co., Cincinnati, O. Cleveland Too! 
and Supply Co., Cleveland, O. Coghlin Machinery and Supply Co., Toledo, O. 




















Standard Vises 


Scientifically Made For Strength 


S.A 


ATHOL MACHINE CO 
ATHOL,MASS.U 





Machinists’ Stationary Base Bencn Vise. 


No one has ever made a vise that could not be broken. But 
Standard Vises are made as nearly unbreakable as possible. 
They come to you guaranteed against defective material or 
workmanship and agaimst breakage under reasonable usage. 
The user to be the judge. 

We also make Grindstone Frames, Machinists’ Tools and 
Castings. 

Write jor our Catalog. Read Warranty. 


Athol Machine Co. 


Athol, Mass. 





Wood to Iron Contact 


That's the principle of quires the least possible 
this new Friction Clutch effort 
the Lembard, There The Lembard Friction 


Clutch is of the external 
rim friction type. It is 
jig built, all parts are 


a complete circle of ex- 
ternal friction surface 


wood to iron—and when interchangeable ind = it 
brought into contact the throws no oil, because 
no lubrication is needed 


holding power is tre 
mendous. To throw this 
clutch into action re- 


Write and let us send 
you our circular. 


Holyoke Machine Co. 


Worcester, Mass. 
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VISE 


For Your Driller, Miller, 
Shaper or Planer—3 Sizes 
Our Other Tools— Drill 
Speeders and Knurt 
Holders 
Without Jig Attachment 


Wh Jig Attachments 
THE GRAHAM MFG. CO., Providence, Rhode Island 
Germany,Austria, Scandinavia, A. Kayser. Berlin, France, Italy, Spain, Holland, 
Belgium, Fenwick Freres & Co., Great Britain, C.W. Burton Griffiths & Co. 











é< ” m4 
Cleveland” Open Side Planers 
for simplicity without a single sacrifice. YOUR 
REQUEST brings the descriptive CATALOG. 
See first issue of each month for illustrations. 
CLEVELAND PLANER WORKS 
Cleveland, Ohio 











Reed Vises 


Absolutely Guaranteed Against Breakage. 
Write for catalog **K 


Reed Manufacturing Company, Erie, Pa. 
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Here’s How the Colburn Drill 


Press Handles Work 


It is Almost a Punch Press 











Colburn Machine Tool 





Ahard service drill 


Increase the production of your 
drilling department by replacing 
your old-fashioned belted ma- 
chines with the All-Geared 
Drill. Positively unexcelled in 
accuracy, convenience and speed. 
Eight speed and feed changes. 
Drives 1” drill 8’ per minute 
in cast iron and 4” per minute in 
steel. Write for catalog. 


Barnes Drill Co., Inc., 1907 
830 Chestnut St., Rockford, Ill., U. S. A. 


Germany and Austria: E. Sonnenthal, Jr., Ber- 
lin, C. 2, Cologne a/Rb., Dortmund and Vienna 
Great Britain: C. W. Burton, Griffiths & Co., 
London, E. C. Belgium: G. & F. Limbourg 
Freres, Brussels. Canada: Canadian Fairbanks- 
Morse Co., Ltd., Toronto, Montreal and Winnipeg. 
Japan: Roku Roku Shoten, Tokio. 













Do Your Uniform Accurate 
Tapping on 
the “Tuttle” 


This machine meets the need for 
great accuracy and uniformity of 
tapping up to { inch in diameter 
It will tap holes square with the 
work and can be set to tap any depth and automatic 
ally release thus preventing the breaking of taps 
The ease and rapidity of manipulation results in 
larger output of uniform work 


Tap It On The “Tuttle” 


Made in two styles for hand lever and foot lever 
operation 
Send for Illustrated Circular giving all details 


Evans Stamping & 
Plating Company 


Taunton, Mass. 
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Where Better 
Drilling Is Desired 


Accuracy and fine finish and work- 
manship distinguish Sigourney Drill 
Presses. ‘They are the finest built Sen. 
sitive Drilling machines on the market. 
Guaranteed to run absolutely true. 
Made with one, two, three and four 
spindles. 


Witte for Illustrated Catalog. 


The Sigourney Tool Co. 
Hartford, Conn. 





Gang High Productive Power Drills 


The spindle has 12 speeds, and 3 rates of geared feed 
are instantly obtained while machine is running. One 
lever controls all spindle motions. Send for Catalog 
giving other details of Gang Radial Drills. 


THE W. E. GANG CO., Cincinnati, Ohio 








are the only multiple drills that per- 
mit the drilling of large and small 
holes simultaneously at correct 
speeds. Send us blue prints for 
production estimates, 


See our advertisement in June 10th issue 


NATIONAL AUTOMATIC TOOL CO. 


Seventh and South N. Streets, Richmond, Indiana, U.S. A 











HIGH GRADE SPRINGS 


of every description from flat stock or wire. Special 
attention oe to accuracy and temper. Prices 
quoted upon receipt of samples. Write today for 
descriptive Booklet 5-A. 


THE WALLACE BARNES CO. 


Bristol, Conn..U.S.A. Established 1657 


S of Smell Sor erbry sescriptron, Sireus Machine Products, 
Dad machen pL haw he beats orig Si toe ond Wire. 








The Mueller Machine Tool Company 


Cincinnati, Ohio 
Radial Drills and Lathes. 


Write for particulars. 











“Hole Hog” Multiple Drillers 


The largest size in our “Hole Hog” Line of Multiple 
Drillers will drill a row of holes 10 ft. long—as many 
as 50 drills operating at once. Many of our machines 
can be equipped to drill a row of holes only %” center 
to center These are facts. Catalog? 


MOLINE TOOL CO., Moline, Ill. 
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The Knight Milling and Drilling , Machine 


A machine on which you can mill, bore or drill with equal facility. A machine 
the table of which both tilts and swivels about the column and so makes it pos- 
sible to mill, bore or drill a very wide range of work at almost any angle and 
without resetting. Better get our booklet “What Knight Millers will do for 
you.” See first issue of each month for more complete information and details. 


W. B. KNIGHT MACHINERY COMPANY 
2000 Lucas Avenue St. Louis, Mo. 
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R.P.M. 


is the 
Spindle 
Speed 


of this 


Bench 
Drill 


May be oper- 
\\ ated continu- 

ously at this 
speed without heat- 
ing or injury to bear- 
ings. Running parts 
accurately balanced 
to secure minimum 
vibration. 


10,280 




















Patents 
Pending 








Four changes of speed 


varying from 3800 to 10,000 
Chuck 


R.P.M. of spindle. 
capacity ;,". 


Write for 
Catalogue 





LELAND-GIFFORDCO., {oRcesteR 
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MAKING RECORD TIME 


“IT’S A BAKER!” May we tell you about it? 
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BAKER BROTHERS, TOLEDO, O., U.S. A. = 
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Let Hoefer Heads 
drill your multiple 
holes—they will drill 
a whole GROUP of 
holes in the time it 
is now taking you to 
drill one. No need 
to change your pre- 
sent equipment. 
Send us your layouts 
and write for cata- 


log. 





rer Mrs. 


Freeport, IIl., U. S. A. 





tenernenn 
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Four-Spindle Machine Made 
Two-Spindle in 20 Seconds 





Taylor & Drilling 














° 
Fenn Machines 
Flexibility of our machines is demonstrated when so little time is re- 
quired to remove head Observe that the two remaining heads have 
been spaced to fit the jig that to be used The ther heads were 
removed because they were in the way Chain drive, no short belts 
used Individual 3-speed change gear box to each head 16 sizes, 5 
styles 


Write now for our Catalog. 


The Taylor & Fenn Company 


Hartford, Conn. 


Builders of Special Machinery, Drilling Machinery, Disk Grinders, 
Spring Foot Presses, Bench Lathes and Water Tool Grinders. 
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A Bigger Output 


Henry & 
Wright 


Ball Bearing 
Drilling 
Machine 


The largest output 
per spindle on all 
sensitive drilling work 
up to } 





+’ in diameter 
is assured with these 
improved, “easy to 
operate”’ ball bearing 
drilling machines. 


Write for latest catalog 
and free combination 
speed and feed chart. 





No. 3 Class K, 8” overhang 


The Henry & Wright Mfg. Co. 


Hartford, Conn. 


Hill, Clarke & Co., New York, Boston, Buffalo, 
The Bourse, Philadelphia. Chas. A. 
St. Louis, Mo. 


760 Windsor St. 


DOMESTIC AGENTS 
Chicago. W. E. Shipley Machinery Co., 
Strelinger Co., Detroit, Mich. Colecord-Wright Machinery Co., 
Brown, Zortman Machinery Co., Pittsburgh. 

FOREIGN AGENTS—Wilh. Sonnesson & Co., Malmo, Sweden, Norway, 
Copenhagen City and Freeport G. Koeppen & Co., Moscow, Russia Ing. 
Ercole Vaghi, Milan, Italy Bevan & Edwards, Propty, Ltd., Melbourne, Aus 
tralia. The Allied Machinery Co of America, Zurich, Switzerland; Vienna, 
Austria-Hungary. 





PIPE MACHINES 


Peerless, 


P.D.Q.C. and 
Duplex 


The Peerless Adjusting Mechanism is the fea- 
ture of the die-head. Simple to adjust, and 
when set for a size, stays set until you want it 
changed. Send for catalog. 


Bignall & Keeler Machine Works 
Edwardsville, Ill. 
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COVINGTON 


Multiple Spindle Drill Heads 
are clamped to the drill press 
spindle while a double end key 
passes through the tang slot. 
This virtually makes the driving 
gear and the spindle one solid 
piece. Great strength, com- 
pactness and rigidity result. 
Covingtons are guaranteed to 
do the work 


Circular sent. 


Covington Multiple Drill Co. 
Covington, Kentucky 
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Internal Keyseats 


Can be milled in vour drill press with the National 
Keyseater. Made in 20 different diameters. Mill 
your keyseats for interchangeable work. Over 5000 


tools in use. Ask for booklet M. 


NATIONAL MACHINE TOOL COMPANY 
2270-2272 Spring Grove Ave., 
Cincinnati, Ohio 








Foreign Agents: Alfred Herbert, Ltd., Coventry, Eng. 








CUOUUPOOUOODEEODEDOO TRON ETONIOND 


13 Keyways In 40 Minutes 


Each |” wide, some in straight and some in"tap- 
ered bores of various sizes—accurately cut by 


The ‘‘GIANT”’ Keyseater 


inacertain shop. It will equal this performance in your shop, 
Write for Catalog. 


MITTS & MERRILL, 913 Tilden St., Saginaw, Mich. 











Sg 


Enlarge Your Working Capacity the “Davenport” Way 


The wide range of screw machine jobs and the large output made possible on 
the Davenport Multiple Spindle Automatic Screw Machine, enlarges the working 
capacity of any shop having this kind of work to do 

There's no sacrifice in accuracy or finish to get the “Davenport” output 

Many users say that they have taken on business which could never be touched 
under old production costs 

Let us send you our Catalog. 


Davenport Machine Tool Co., 


Now? 


New Bedford, Mass. 


MORTON MANUFACTURING CO. 


Draw Cut Pillar Shapers. Special Draw Cut Locomotive Axle Box 
Shapers. Locomotive Cylinder Planers. Portable Slotters, Steel 
Foundry Shapers, Frog and Crossing Shapers, Stationary and Portable. 


Keyway Cutters, Finished Machine Keys. 
Office and Works, MUSKEGON HEIGHTS, MICH., U. 8. A. 
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STOUT 





Send Us Your Inquiries for 


BOLT, NUT, FORGING anp 


WIRE NAIL aaa () 
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“STOEVER” 
PIPE MACHINE 


The machine with 25 per cent. greater capacity, size for size. 
TREADWELL ENGINEERING CO. 
88 West Street New York 


nin mene 











MACHINERY 
PIPE THREADING 


MACHINERY. 


Hand Stocks and Dies. 
Pipe Cutting Of Machines. 
Pipe Couplings for Gas Lines. 


Standard Engineering Works 


Ellwood City, Pa., U. S. A. 
1012 Chemical Bidg., St. Louis, Mo. 
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LINCOLN MILLERS 


We have a number of our latest improved Lincoln Milling Machines in 
stock, also Bench Milling Machines, which we can ship at once. 


Our stock of these machines is going fast and if you are in the market for 
new machines of these kinds, write us at once for circulars and prices. 


The Carter & Hakes Machine Co., Winsted, Conn., U.S. A. 


FOR IMMEDIATE DELIVERY 
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Don’t Crowd Your Large Machines 


with small Milling Machine work that 
should be done on a small machine— 
STEPTOE HAND MILLERS are heavy 
tools that permit of taking heavy cuts ac- 
curately and reducing costs. 

STEPTOE SHAPERS on account of their 
accuracy will save filing and scraping in the 
vise department. 
No idle gears run- 
ning when not work- 
ing. Several fea- 
tures for making ad- 
justments quickly 
and reducing cost 
of the work make 
Steptoe Shapers 
“Just a Little Better” 
Circular on request. 


John Steptoe Co. 
Northside 
Cincinnati, Ohio, 
U.S.A 
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Thurston Die Milling Machine 


Tt is only necessary to 
drill one hole through 
the die, and the cut- 
ter starting in this 
hole removes the en- 
tre center in a single 
piece. The chuck is 
moved in either di 
rection by means of 
two slides at right 
angles to each other, 
and by use of hand 
wheels the lines laid 
out on the surface of 
the work can be ac- 
curately followed 
Your toolmaker 
needs a Thurston Im- 
Eroves Die Milling 
Machine for his die 
work. 

Ask questions about 
production, etc. We 
also make Filing Ma- 
chines. 

Write for Iilus- 


Thurston Mfg. Co., Eda Se. Providence, R. L. trated Catalog. 
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Pipe Cutting And 
Threading Machines 


This No. 6 has 
patent adjust- 
able expanding 
die-head, with 
interchangeable 
chasers. Ob 
tains nearly un- 
iform surface 
speed for each 
size of pipe. 


Details? 





D. Saunders’ 
Sons, 


Yonkers, 
N. Y. 


Strength and Weight 


help to give Acme Bolt 
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and Nut Machines their 
undoubted superiority as 
immediate cost reducers 
on all work in their ca- 
pacity. 

They turn out work 
faster than others and 
perfect accuracy can be 
depended upon. Write 
us for description of our 
entire line. Catalog? 


THF ACME MACHINERY CO., Cleveland, Ohio, U.S.A. 


Messrs, C,. W. Burton, Griffiths & Co., London, England. Meassers,. Schuchardt & 
Schutte, St. Petersburg, Russia; Berlin, Germany; Stockholm, Sweden Alfred H 
Schutte, Milan, Italy; Brussels, Belgium; Paris, France; Liege, Belgium; Bilbao, 
Spain; Barcelona, Spain; Lisbon, Portugal; Cologne-Deutz, Germany. Schuch- 
ardt & Schutte, Vienna, Austria, and the Balkan States 
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Kelly Shapers 


Have the advantage of being the sole machine 
tool product of an organization of specialists. 
They possess correct design, unusual accuracy 
and are easy to operate. Three sizes single 
geared, four sizes back geared. 


Write | for : a a Catalog 


The R. A. Kelly Company 


Makers of Shapers only for 25 years 


P. O. Box 488 Xenia, Ohio, U. S. A. 
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Reduce the cost of 
your duplicate milling 
operations by using 


Briggs High 
Duty Milling 
Machine— 


A 20th Century Mill- 
ing Machine in every 
particular. Rigid, 
Powerful, Convenient. 


Gooley & Edlund 


Cortlandt, N. Y. 
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Smith & Mills 
Company, 
Ohio, 


Cincinnati, 


SHAPERS 


Foreign Agents—C. W. Burton, Griffiths & Co., London G. & F. Limbourg, 
Freres, Brussels. Van Reitschoten & Houwens, Rotterdam. Gleanzer Perreaud 
& Thomine, Paris. Stussi & Zwiefel, Milan. 





TL a 


Let ,|Us Handle Your Screw Work 


Our modern equipment and 47 years of experience enable us to furnish 
you with more accurate screw work at a much lower cost than you could 
possibly obtain if you do your own screw cutting 

We can furnish promptly in any quantity—Set, Cap and Machine 
Screws, Taper Pins and Special Screw Work of every description. 
Send b jue-prints for estimate. 








“OHIO” SHAPERS 


PLANERS 22” x 22” to 42” x 42”. SHAPERS 14” to 28” 


THE OHIO MACHINE TOOL CO., Leighton St, Kenton, Ohio, U. S. A. 





sie 
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Write for illustrated catalog and price list. 


ICESTER ssesaaane scam 
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The No. 164 Wells Grinder 
For $90.00 


By manufacturing in larger quantities 
than usual, we are able to give you the 
only low-priced cutter and reamer 
grinder having a swivel table with verti- 
cal adjustment for using cup-wheels as 
easily aS any other form. We've a new 
Cataiog No. 10, that tells of this low- 
priced, accurate, high quality Wells. 
Write for it. 














A universal grinder with a complete set of fixtures for 
handling all kinds of tool sharpening, cylindrical, 
internal and surface grinding. Sturdy, dependable, 
accurate, rapid. Catalog No. 5 on request. 


Greenfield Machine Company 
Greenfield, Mass., U. S. A. 


This cut 

shows the 

No. 170 
Universal Grinder 
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Constant Water Sup p ly 


The Vertical Centrifugal Pump 
used on the Blount Improved 
Wet Tool Grinder is Guaran- 
teed to furnish a _ constant 
supply of water which may be 
regulated at will. This is only 
one of the many features of 
the Blount grinder. Ask your 
dealer or let us send you 
Catalog. 


J. G. Blount Co., Woodland St. 
iverett, Mass., U. S. A. 

De Fries & Co., Milan. C. W. Burton, Griffiths & 

Co., London. Adamson & Laurantzon,: Christiania. | 

i. G. Aikema, Rotterdam. Manning, Maxwell | 

& Moore, Yokohama, Japan. F. G. Kretgchmer 

& 


May We Send Folder? 
Co., Frankfort, Germany. Leon Chapuis, for 
Grinders, France, Belgium and Switzerland, Bevan 


La Salle Machine and Tool Co. & Edwards, Propty, Ltd., Melbourne, Australia. 
La Salle, Ill. U. S. Ae lstosccsnscecdebepeaeliosiaeaeiatmisekeamabaaeae laine 


$50 


Net, f. o. b. La Salle 


Not Much Money 
But it buys the best Mi- 
crometer Grinder you 
ever saw—or anybody 
ever saw—for that sum. 
Can make immediate 
delivery. 






























aime metainies Wheels for All Bryant Chucking Grinder Co. 


Classes of Work Springfield, Vermont, U. S. A. 
When there’s grinding to 
do, get the wheel that will 
do the work most effi- 





seat. ~ pened Builders of One, Two and Three 
ao anc we recommenc . . — 

in deme’ “Catenin” Spindle Chucking Grinders 
wheel. 





Drop a line for the large 





catalog on Grinding 7 UROPEAN AGENTS—Germany, Holland, Switzerland, Italy, and 
Equipment. Austria-Hungary, M. Koyemann, Charlottenstrasse, 112, Dussel- 
dorf, Germany. Great Britain, James R. Kelly & Co., Ltd., 3 and 5 
TY EMERY WHEEL co Bridge End, Leeds Bridge, Leeds, England. France, Belgium and 
SAFE ° Spain, F. Auberty & Co., 91 Rue de Maubeuge, Paris, France. 
Larch Street, Springfield, O. 








It is Economy to buy the best, 


and the name Forbes & Myers, on a 
motor driven Tool Grinder, Lathe 
Grinder or Polishing Machine in- 
dicates the best of its class 


$50 | 


GRINDER |e 





Let us tell you why. 
FORBES & MYERS 


170 Union Street Worcester, Mass. 














ECONOMY 


Grinding Lubricant 


lights the way to a rapid smooth finish in every grinding opera 
tion. A great lubricant that is endorsed by the leading grinding 
experts in the country. Shall we name a few? 

Suppose you write and get a free booklet and sample. 


The White & Bagley Co., Worcester, Mass, 





BUILT BY 
THE BLAKE & JOHNSON CO. 
WATERBURY, CONN. 
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Bath Universal Gr inding Machine for 
CYLINDRICAL, Internal, Surface, 
isc, Cutter and Reamer Grinding. 


LARGE per- 
A centage of the 

work you arenow 
grinding on machines 
of greater capacity can 
be ground with a Jarge 
decrease in floor space 
on the 


FITCHBURG 
6-15 Grinder 


ovr 


using 2”, 3” or 4” face 
wheel. This means an 
increase in production 
with less effort on part 
of operator. A manu- 
facturing condition 
sure to make for lower 
costs, 





The Fitchburg Grinder is 
for straight or taper grind- 
ing of cylindrical form. 
Dead or live centers may be 
used Its limits a “’’ 
diameter by 20°’ length 


It is massively propor- 
tioned for permanent ac- 
curacy Liberal bearings, 
90° of them self-lubricat- 
ing—ALL of them grit- 
proof—give durability. 
Every machine movement 
made from one position— 
Centralized Control. 
Machine Made in Two 
Models. 


Send now for inter- 
esting Catalog. 


THE FITCHBURG 
GRINDER CoO. 
Ficchburg, Mass. 





UU 
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The W & M 


. 
Surface Grinder 
This Grinder is indis- 
pensable in any well 
equipped tool room. 
It is specially valuable 
for the making of jigs, 
fixtures and parts of 
machines, and in the 
production and repair 
of all kinds of dies, 
punches, shears, etc. 
Capacity 83” x 20”; 
easily adjusted to } 
thousandths. 


Send for the Catalog. 


Wilmarth & Morman Co., 187, }90rs,. "net: 


mre meeeeeeeeeeeeevveeenneccecereeeeacrocceeevsirs 














AMERICAN 


GRINDING WHEELS 
Made of either 
Corundum, Carbolite or Emery 
VITRIFIED 
SILICATE 

ELASTIC 
Processes, in every size and 
shape, for all 
grinding operations 
CATALOG 


Aenerican Emery Wheel Works 
Providence, R. I., U. S. A. 





We Sell Grinding 
Wheel Satisfaction 





When you try out one or a hundred Vitrified Grinding 
Wheels on your own work and in your own shop, the re- 
sults you obtain will set your standard of satisfaction for 
our wheels. 

If you say, “‘Vitrifieds’’ haven’t made good, or haven't 
shown increases in production ranging up to 334%), then 
we haven’t sold you grinding wheel satisfaction and 
there'll be no bill. 

You re to judge whether you're to pay. 


Write for particulars about our free trial proposition. 


The Vitrified Wheel Company 


Westfield, Mass. 
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Drop 
Forgings 

of the Quality 

Your Work Requires 







We take special pains to please every user of Billings & Spencer 
Drop Forgings but we take special pride in pleasing those who 
have not been satisfied with drop-forgings they bought “outside” 
before. Are you among the hard-to-please? May we give you a 
few proofs of the service we can render you? 


Billings e Spencer 


HARTFORD, CONN. 








You'll find what you’ve been hoping 
for if you examine ‘‘F-S” Products. 


You want finishes that are con- 
sistent with the quality of your 
machinery. The expert study of 
Priming and Finishing Paints and 
Enamels is one of our specialties. 
You'll be thoroughly satisfied if 
you'll let us send you samples to 
meet your individual needs. 


FELTON, SIBLEY & CO., Inc. 
Manufacturers of Colors, Paints, Varnishes, since 1863 
136-140 N. 4th Street, PHILADELPHIA 
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DIE CASTINGS 


Our new factory with every equipment for the 
manufacture of “Quality Die Castings” is at 
your service. We solicit an opportunity to 
quote on your requirements. 


39-41 So. 6th Street, 


American Die Casting Co., *“‘Newerk,'N- J. 


Soft Metal Hammers and Vise Jaws 


can be poured by a boy with 
our combination mould and 
ladle. A great money getter. 


Particulars and 
prices on request. 


Charles H. Field 


Providence, R. 1. 











HERE'S many a siip before your mater- 


* 

Creduli jals are shipped. Little variations in the 
quality of your raw materials may kill 
future orders. Don't rely on your dealer to 
supply goods of standardized formula. Analy- 
s oO oO ses and tests show what's below the surface of 
things. That's our business and we have the 
equipment and experts to give reports on any- 

ut thing in your line. 





Write us. An tnteresting “Booklet on Testing” 
ts ready and frec. 


The Henry Souther Engineering Corporation, Hartford, Conn. 


Tools, Jigs, Fixtures and Dies 


We Make Them 


We are especialty equipped to produce the above. Bench lathes and automatic 
gear cutters areinour line. Ask for Buletins Nos. 1 and 2. 


Sloan & Chace Mfg. Co., Newark, N. J. 








Automatic Machine Work and Stampings 


We solicit your machine work that you want made in quantities on 
New Britain automatic; also metal stampings made to order. 

Or we can furnish your Sheet Metal Dies so you can do the work your- 
self. Also, build Jig and Fixtures, Special Machinery and manufacture 
machines and parts on contract. 


Universal Trolley Whee! Co., 






Northampton, Mass. 





SPECIAL TOOLS 


We make dies, jigs and fixtures. Our work is of the 
highest quality and our prices are very reasonable. 
We employ highly skilled die-makers and our equip- 
ment and shop conditions are practically perfect. 


A trial will prove this. 


NELSON TOOL CO., Inc. 


781-783 East 142d Street New York City 








figures. 


- 
pie ACME DIE-CASTING CORPORATION 
Bush Terminal No. 5, 35th Street and 3rd Avenue 
BROOKLYN, N. Y. 





~ The product of an efficient 
. organization. High in 
ve quality and exceedingly 
ps cae low in price. Get our 




















1) Does Your Enamel Dry Slowly? 


A manufacturer found himself handicapped because 
his enamel dried slowly. 
r Laboratory overcame the trouble. 


Tell us your trouble. 


MOLLER & SCHUMANN CO. 


Brooklyn, New York 
Chicago San Francisco 
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ACCURACY 


Although we are doing all classes of machine work— 


Special Machines, 
Automatic Machines, 


Tools, Dies, Jigs, 
Fixtures, etc. 


if you want accurate work, it’s our hobby. 


Send your blueprints and let us quote you. 


American Machine & Foundry Co. 


200 Fifth Ave. 
New York 


350 Carroll St. 
Brooklyn 

























336 BIRNIE AVE. 
SPRINGFIELD MASS. U.S.A. 








PULSAR 









Let us tell 
you what we can 
Die, 
Fixture 







do on 
Tool, Jig 


work. We solicit your inquir- 





your 





and 








ies on this class of work and are 
confident that 






a trial order will con- 









vert you into one of our regular customers. 


THE MODERN TOOL DIE & MACHINE COMPANY, Columbus, Ohio 




















21S ss 
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To Prove Our Claims Let Us 
Engrave Your Plates 


And show you what the Gorton 
Engraving Machines are doing 
for others, and what they will do 
for you. We will make no charge, 
and we will tell you how long it 
took us to do it. The results will 





interest you. Drop us a line 
and let us send booklet and full 
= particulars. 

Geo. Gorton Machine Co., Racine, Wis. 





torneneninan 








TELECE TEETH 


GRR TREN 
v Va as Ve 





Everything that coms along the line of Jigs and Fixtures and Tool Room 


Been at it 20 years. 


Hartford Special Machinery Co. 


tecceenegena 


Work is within our everyday capacity Write us 


734 Main St., 
» Hartford, Conn. 








Hoecececncnoenenonye 








DIE CASTINGS 


made by us have cut manufacturing costs for concerns whose products 
range from razors to automobiles. Perhaps die-casting can save you 
money. Send blue print or sample of your product. 


Booklet “Die Castings” on Request. 


NATIONAL LEAD COMPANY 


111 Breadway Room 1901 New York, N. Y. 
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CUVEUUEDSOUEDOEOU ODEO A UUEUE DEEPER GERDEEDERUEOCEOE DEERE ROE EOE TERE 


We Can Help You 


r to attain better and quicker 
results from your special 
machines by building them 
for you in any quantity in 
this modern factory at a 
much lower cost than you 
could possibly secure in your 
own shop. 

















Our engineers, machinists and draftsmen are men trained in their line of 
work Special machinery, machine parts, dies, jigs, fixtures and tools de- 
signed and bulit to your order—in any quantity Special rates on contracts. 


Send blueprints for preliminary cost and time estimates. Write us today. 


C. H. Cowdrey Machine Works 


Fitchburg, Mass. 
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Plain Ratchet 


UL 


tren 





No. 299 


Lester 


oat 





a 
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Comm Marine 
Comp. 
EM PRESS 
OIL AND GREASE CUPS 
BOWEN MFG. CO., AUBURN, N. Y. 
= Invisible Catalog “‘H” on Application De Lux: 
Ratchet 
9 i fe i ty y  @ 
a fee, fixe Style Style Style | Style Style Style 
So CUS. DVS. CUS. * Cc. “K"0.« L"0.C 
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VANADIUM 
Stee. 


General Office and Works 


We manufacture all types. Absolutely 
uniform in quality. In all sizes— 
annealed and unannealed. 


Vulcan Crucible Steel Company, 


ALIQUIPPA, PA. 





















TESTING APPARATUS. 
pa Sure of Quality 


There is only one way to make sure 
of quality in the materials you buy 
and in the products you sell—that is 
to test them The two instruments 
shown herewith are the simplest and 
most economical for their respective 
purposes 






To determine how hard or tough is sl is 
any metal—what is the resistance to th 
4}! 


wear or shock—you need the Shore i 
a 


Scleroscope 

For control of tempering, annealing 
or any other heating operation, the “ Pah 
Shore Pyroscope is the practical device ) 
Write today for booklets fully describing the |) | 
uses and benefits of these instruments. J inl 


=2 
* Shore Instrument & Manufacturing Co., => 7 
555-557 W. 22nd St New York a4 = 

= a 
Sclerosco pe 


Foreign Agents—Schuchardt & Schutte, Berlin, 

London, Shanghai, Japan, Vienna, Stockholm, 
World Standard 
(Hardness Tester) 





Puroscope ®t. Petersburg, ¢ ‘openhagen, Budapest. 


(Tem pera- 
ture Tester) 


Union Drawn Steel Company 
of Beaver Falls, Pa. 


Makers of Bright Cold Finished 
Open Hearth and Crucible Steel, in Rounds, 
Flats, Squares, Hexagons and Special Shapes; 
straight, accurate to section, with polished supe- 
rior wearing surface; for Shafting, Duplicate 
Shafts for machine construction, piston and 
pump rods, keys, feathers, slides, and guides; 
Special simple and alloyed steels, cold finished, 
for all special requirements, particularly adapted 
for rapid machining in screw machines, hand 
or automatic. 
Branch Offices and Warehouses 


Guten, Buffalo Chicago 
7 adelphia 


Bessemer, 


Detroit __ 
Cincinnati ew York 


Brown e.g Ltd., London, E. 




















CASTINGS 


Any Size—From Ounces 
to 150,000 Ibs. Each 


We'll make any kind of a casting from iron or semi-steel but our 
specialty is in making the large heavy castings of highest quality 
and great strength. Our years of experience in molding engine 
bases, cylinders, fly whee sls, turbines, etc., assure you the best of 
service and castings that are right. Write us about your require- 
ments. Catalog upon request. 


Foundry Department. 


Farrel Foundry & Machine Co. 


Ansonia Connecticut 








Expert Methods 


of case hardening, annealing and 
coloring are told in this free book. 
Let us send you a copy at once, 
Your name on a card brings it 











The Rogers & Hubbard Co., 
Middletown, Conn. 


AGENTS FOR GERMANY: Herman Wickert, Jr., 
Frankfort a. Main. — 















































No. 0 DANNEMORA CAST STEEL 


Extremely Hard — Carries a Keen 
Edge — Hardens at a Low Heat 
For Brass or Bronze 


Finishing or Thread- 
ing Has No Equal 


For Turning and 
Corrugating Chilled 
Steel Rolls 





Send for Catalog. 





Edgar T. Ward’s Sons 


25 Purchase St., Boston, Mass. 


Cold Drawn Steel 


That Gives Better Service 


The kind that proves how really valuable 
good cold drawn steel can be. 

In Rounds, Flat, Square, Hexagon and 
Special Shapes in Finished Steel Bars. 

Also finished machine keys, machine rack, 
finished crankshafts, complete connecting 
rods. 


STANDARD GAUGE STEEL CO. 
BEAVER FALLS, PA. 


















SAND- Bl BLAST MFG.CO. I 
( 


MACHINES -~ALL TYPES 
INSTALLATIONS DESIGNED 
CHICAGO NEW YORK 
245 CLINTON ST. S57 E138 TH ST. 














Save Machine Work 


By Using 


Germann Die-Castings 


345 W. 19th St. 
ERIE, PA 


Germann Bronze Co., 
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June 24, 1915 Buying—A MERICAN 


MACHINIS T—NSection 119 














Jessop’s 
“Ark” High Speed Steel 


The result of over a century of con- 
centrated effort in the manufacture 
of superior tool steel. Made in Clay 
Crucibles of the best Swedish iron. 


Absolute uniformity guaranteed. 
A trial will convince you. 
W m. Jessop & Sons, Inc. 


91 John St. New York 


163 High Street. Boston, Mass. 




















the Purest 
the Soundest 


Chemically 
Physically 
Mechanically the Strongest 
Dynamically the Most Enduring 
Therefore 
Commercially Unexcelled 
Economically Most Profitable 
These are not “‘claims”’ but “‘facts,’’—there is 


a difference. The former must be proven, the 
latter have been proven. 

Six years of successful manufacture and use 
permit us to give facts about electric steels. 
These qualities are what “Halectralloy” 
standsfor. Our little book explains the ‘‘rea- 
sonableness of our belief’’ in these products. 


Write for it. 


Halcomb Steel Company 


Syracuse, N. Y. 
Manufacturers of High Grade Crucible and Electric Furnace Steels 


BRANCHES: 
Chicago Cleveland New York Philadelphia Boston 
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The Best Buy at present is a ten-pound 
box of “‘RED CUT” Treated Bits at $12.50 


or in less quantities $1.25 per pound. 
Delays are dangerous. Send in your order now to 


Remember that we sell these remarkably good High Speed Steel Bits with 


a protective measure for your benefit. 


Viz: If these do not prove to be the best bits you have ever used and worth 
Is this a fair proposition? 


more than their cost—your money back. 


Vanadium-Alloys Steel Co. 
Pittsburgh Penna. 








Save Money on your 


OXYGEN 
and HYDROGEN 


by installing an 





© * 
Oxy-Hydrogen plant in your Works 
Write for full particulars and references, 


Numerous IT. 0. C. System installations of from 6 to 
460 Generators each installed within the past three 


years. 
INTERNATIONAL OXYGEN COMPANY 


General Sales Offices: 115 Broadway, NEW YORK 


Works: Newark, N. J. 
Pittsburgh, Pa., Park Building. Paris, France, 40 Rue Laffitte. 















ec cmiored compound thar compound that > N 


& penetrates deeper, is cleaner 
and requires less time. 
Mottles finished surfaces perfectly. 
Fumes, as from Cyanide, minimized. 
A 1/32” case in 5 min. on .12 carbon steel at 1300°. 
A trial lot demonstrates. Write Dept. C. H. 
It MAKES good, or we do. y 


The Thos. Buchanan Co. 


29 W. 3rd St. 





Cincinnati, O. 











IRON CEMENTS 


Stop steam, water, fire or oi] leaks 


Write for Free Instruction Book. 


Smooth-On Mfg. Co. Jersey City, N.J.,U. S.A. 


Keep Your Grinder Wheels True 


by the use of Craft's Special Grinder Tools. Il- 
lustrations show two styles, of Nibs. Also large 
manufacturer of and expert in aabans special 
shapes for turning Hard Rubber, Copper, Bronze 
and Fiber; Diamond Drills for Granite, Glass and 
Marble; Glazier’s Diamonds, Lens Drills, etc. 

Get in touch with me today. Let me know your 
wants. Anyway, send for catalog. 


Arthur A. Crafts,!%>Sum~r%,3t: 














Special Washers 


| Send for our Folder showing 764 
Special Round Washer Dies. 
Sheet Metal Stampings 


ban A KALES-HASKEL <- 
Detro Mich. 

















Iding problems with the 
Fat 2100 Ouse or 



















Established 1902 


MOBERG aastixes 


We do not claim to be the only die casting concern 
in the country, but have customers who say we are. 


C. J. Moberg, Inc. Mount Vernon, N. Y. 























Oxy-Acetylene Welding & Cutting Apparatus 

se AT High Grade Welding Supplies 

Highest efficiency in results and greatest economy in 

FRR) «ssn Both gases under independent pressure; 

positive mixture; high pressure torch and neutral 

ae Complete Pls a for greatest requirements. 

rite for new catalog No. 93 and Supply Price List 

D, I VIS ¥. No. 4. Full information, illustrations, etc., on request. 
davis SBOUR ipo." DAVIS-BOURNONVILLE C OMPANY 

NVIL General Offices, Jersey City, N. J. 
Western Offices, Monadnock Block, ‘Culcago, Il 


Time, Money and Material Saved by the 
OXWELD PROCESS 


THE OXWELD PROCESS of welding and cutting metals successfully solves an 
unlimited variety of manufacturing and repair problems in all branches of the 
metal industry. It cuts the cost on thousands of operations in the foundry, ma- 
chine shop, industrial plant, repair shop and structural work. 


Booklets and full information on request. 


Sith St t d 646 Frelingh 
one: aie ei Oxweld Acetylene Co. NEWARE"'N,. i 






















MPERIAL cutsixc EQUIPMENT 


OXY -ACETYLENE PROCESS 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusixe IMPERIAL features. Waite for catalog, 


Imperial Brass Mfg. Co., 1214 W. Harrison St., Chicago 











OX Y-ACET YLENE 
WELDING and CUTTING 
APPARATUS 


Our outfits are complete in every way—made for 
everyday hard usage and highest efficiency. Write 
for our printed matter and prices, 


Dyer Apparatus Co., oo ee as 
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Welding Where Riveting 
was Im- 
vossible 


Ts 


TEL 







FOOUTUOECEUEROOTEOOOREORGEENE, TEtNEeee tea eo eo 


“Riveting 
Costs Reduced 
60°, to 90°; 
It’s the 
‘Toledo’ 
ElectricWelder 
Way.”’ 








Flats—Squares—Shapes 


Tees, Channels, Angles, Hexagons, Concaves, 
Bevels, Gib Stock, Automobile Shapes, Special 
Shapes for Accurate Machine Parts. 


COOORERGROTEGGERRAEEOTCREEEEAEOOONE 


This work could not be riveted but it turned 
out to be an ideal job when done on the 
Toledo Electric Welder. 


By skillful manipulation we convert many 
Cold Drawn Shapes from standard hot rolled 
sections eliminating the expense of special rolls. 





Not only does the Toledo do work that can 
not be riveted but it does work that can be 
riveted and saves from 60%% to 90° >. 


Back of every steel bar drawn by us stands the 
20-year reputation of Moltrup Brothers—origi- 
nators of the sectional or adjustable cold drawing 
/ die for producing shapes. 


SUOOOLEOORCONROUAEONGU ENON NEOONROCECO OOO OEOOENE 


We'll let you have a Toledo for 30 days’ free 
k Why not benefit by our experience and send us trial—Prove our claims. 

your specifications? 

No Royalty. 


No Lease. No License. 


The Toledo Electric Welder Co. 


4100 Langland Street, CINCINNATI, O. 





Moltrup Steel Products Company 
Beaver Falls, Pa. 


Finished Machine Keys Flattened Plates and Discs 


BOGeeOULONOOOREENEOTTANNSAROHSARGEROGONOERONOAONOUOOED 


SRLUACUEE ROE NEDERSONIEDEEE EOE EOONETOEEON 

















SPECIALLY designed 
for case - hardening, 
this steel will absorb car- 
bon readily at lower tem- 
peratures than ordinary 
case-hardening steel, and 
will harden 
file-hard in 


White 

End 
Machinery 
Steel 
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oil, giving 
an excellent 
wearing 
surface with 
minimum 
warpage. 


Hawkridge Brothers Company 
303 Congress Street, 


_| 


Boston, Mass. 





GRAAL ENA ana teint tain 


35 





This 
erly 
now die-cast at reduced « 


speedometer part form- 
machine-finished, is 


UR Quality Die-Cast- 


ings mean economy, 


uniformity and strength of 


The Faster We igs parts, to scores of manufac- — 
a very large stock oO . ’ _ &£ 
You Feed Rounds for immediate turers. They wouldn t ane : 
shipment. sider going back to machine-finish- = 
the Better Steel of ed methods fora moment, where = 
It Turns Every Description Die-Castings can be substituted. 
Our prices will interest you. 


LIGHT MFG. & FOUNDRY CO. 
Pottstown, Pa., U.S. A. 
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ae UNITED)" 
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New York 





Chrome 
Carbon 


the following 


Electric Alloy Steel 


For particular work, requiring high-grade 
and absolutely uniform material, we offer 


electric furnace steels. 


Chrome-V anadium 


Chrome-Silico-Manganese 


Tungsten 
Nickel 


“CROSS ROLLED” 


Chicago Detroit 


















MT 
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ERE is the tool the Toolmakers have been looking 
for to add to their kit. Style C at $5.00. You can- 
not afford to be without it. We make three styles 


from 1-3” to 10” diameter. 


Send for Catalog D showing the Modern way 
of boring holes true to sizes in half time. 


Marvin & Casler Co., Canastota, N.Y., U.S. A. 


VUPDUUDEDORAUDEREROOREODEED ODES 


(eee ae ee 
Butterfield Taps, Dies and 
Screw Plates pis 


are known all over the mechan- 
ical world as tools of highest 
quality, greatest efficiency and 
profitable durability. Give them 
a trial in your threading depart- 
ment. All styles—all sizes. 





Catalog? 


2 Derby Line, Vt. 
Butterfield & Company, 2522).22f Xt: 
New York Store, 126 Chambers St. 

Chicago Store, 11 South Clinton St., Mr. W. G. Lunger, Manager. 








CARPENTER’S TAPS 


REGISTERED 
RADE Mary 


WA 


oe ~+ <3 eee 
LEAT TTTTALTAEE be 





Represent the best that experience and up-to-date equipment 
can produce. 45 years on the market. Why not use them ? 


The J. M. Carpenter Tap & Die C0., Pawtucket, R. I. 


Represented in Europe by Alfred Herbert, Ltd., (Coventry, Engl: und) 
Great Britain; Schuchardt & Schutte—Berlin, Shanghai, Vienna, Stoc 
holm, Tokio, Budapest, Copenhagen, Petrograd; Alfred H. Schutte 
Cologne, Brusse ls, Liege, Paris, Milan, Bilbao, Barcelona. 


Portable Tools 


CYLINDER BORING BARS, MILLING 


. MACHINES, PIPE-BENDING MACHINES 
Write for Catalog 


H. B. Underwood & Co., 1026 Hamilton st. 











Expanding Mandrels 
Tool Holders—Movable Benches 
Power Hack Saws 


And all of both superior design and quality. 
Western Tool & Mfg. Co., Springfield, Ohio 











Write For Our Free Catalog 


WA LAAGUDA NEAL BRS. td boca 





Brubaker Reamers have back of them a company founded many years ago on 

honesty, quality and accuracy in its products 

jad free catalog is a handy reference book on Taps, Dies, Reamers and Screw 
ates. 


W. L. BRUBAKER & BROS., Millersburg, Pa. 


New York, 50 Church St. 


EXPANDING MANDRELS 


circular opening 

between _— their 

extremities. The 

jaws are held as 
solidly as in solid 
mandrels. Write to- 
day foi the imformative 
Mandrel Book 


W. H. NICHOLSON & COMPANY, 
114 Oregon St., Wilkes-Barre, Pa. 


NICHOLSON 


in sets of nine, give abso- 
lutely any size from one 
to seven inches, and give 
it instantly, wi.h the 
least possible ef- 
fort. Each man- 
drel has one or 
more sets of 
tapered jaws 
that fill any 



































































The Walton Tap Extractor Does Not Bruise Threads 
It grips the broken tap firmly. Permits it to be backed out. 
Takes but a minute—saves time, labor, money, material. 


Get a Tap Extractor on 60 days’ trial. 





Anyway, send for Illustrated Catalog, and tf you'll tell us the 
name of your dealer, we will have him shou you a demonstra- 
tion set, The Walton Co., Hartford, Conn, 














Have you got your copy of the 
Celfor Drill Chart? 


eS a 





Tells proper feed and speeds for all sorts 
of drills Modern shops look upon the 
Celfor Chart as a necessity. Mounted on 
stiff celluloid—hence durable. Send for it. 


CELFOR TOOL CO. BUCHANAN, MICH, 
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Look for the name: 


Bay State Tap & Die Co. 


“BAY STATE” 








The name “‘Bay State’’ stamped on the shank 
of a tap or on a die is an assurance of high 
quality of steel, of uniformity of hardness, 
of good, honest service. 


For the past 15 years we have specialized in 
the making of hand and machine taps, dies, 
and screw plates. Our line is complete. 


A new 142-page Catalog and Price List 
has been compiled. Every user of taps, 
dies and screw plates should have a copy. 
Write for it today. 


Mansfield, Mass., U. S. A. 






































MODERN STEAM DROP 
FORGE PLANT 


For Sale 


Equipment includes fifteen steam ham- 
mers, ranging from 1000 lbs. to 7000 Ibs.; 
presses, furnaces, etc.; machine shop for 
die making and adequate power plant. 
Equipment and Buildings are all less 
than four years old and a large part in 
operation less than one year. 

Plant is adapted to make automobile 
forgings, small arms, or contract forg- 
ings of any kind, is complete and ready 
for immediate operation. 


Over 23 acres of ground located on Belt 
Railroad, connecting with all lines enter- 
ing Indianapolis. 


- ——Address——__—__—_ 


H. J. MARTIN, Receiver 


510S. Harding St., Indianapolis, Indiana 





Pick out the hardest milling job in your shop. 
and let us supply a cutter for it. 
B-C MILLING CUTTERS 
can prove their ability to give entire satisfaction 
on any job, and there is no better place to start 
than on the hardest. 
Make your next order a B-C order. 


BARBER: (COLMAN OMPANY 


ROCKFORD, ILLINOIS 
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“Nothing wasted!” 
ers 
They can be renewed 


ends centered, 
room 


MACHINIS T—Section 





That’s how “Reamer Salvage” 


that’s industry’s cry today. At 
last it’s been applied to old worn-out broken ream- 


shanks straightened, 
restored, tapers trued up, broken ends cut off, both 
flutes deepened to give 


Detroit Reamer Salvage Co., 


Vol. 42, No. 25 


will Save for You 


All this without annealing. 

The illustrations from photographs that were not 

“retouched” show one badly worn reamer restored 

to an efficient working tool by our process. 

Cut your reamer 
Full par- 

Write us. 


tangs 
Stop scrapping your old reamers 
costs in half by having them renewed. 
ticulars will be mailed you on request 


818 Warren Avenue, West Detroit, Mich, 


ample chip 















ama P 





“Visit our exhibit at the Pan- 


EPORTS concerning the 
performance of the new 


acific Exposition”’ 


out-of-the-ordinary 


“Quick-Twist”’ Drill 


The Most Convenient Air Tool 








Close Corner Air Drills 


Made especially for use in close quarters which can’t 


be reached with the ordinary center spindle drill. 

No. 8 No. 9 
Capacity up to 1}” in diameter. Capacity up to 3 in. in diameter. 
No. 3 Morse Taper Socket speed No. 4 Morse Taper Socket Speed 
149 R. P. M. Weight 35 lbs. Air 100 R. P. M. Air Consumption 
Consumption 25 cu.ft. Distance 25 cu.ft. Distance from side to 


from side to center of spindle 1y4’’. center of spindle 1% Ratchet 
Ratchet Feed. Feed. Shipped on Trial. 


Independent Pneumatic Tool Company 


Chicago New York Pittsburgh Detroit San Francisco Atlanta Montreal 









continue to pour in. 
In fact it is doubtful if any mechanical improvement 
along the same lines has ever created as much favor- 
able comment as the increased angle of twist 














which 


some time 


“We 
trouble at all; 


The 


DETROIT 


characterizes 


“Detroit” 
Quick Twist Drills 


The W. S. Shuler Spring Co., of Amsterdam, 
ago as follows: 

want to say to you frankly that the drills you made and 
sent us are the best w 
in fact they have done their work way beyond our 
expectations considering the 
drills mentioned do not have to be sharpened very often and 
we are simply delighted with them. 


You will get the same results. 
Write 


DETROIT TWIST DRILL CO. 


Originators of the 


N. Y., wrote us 


¢ have ever used and they have not given any 


trouble experienced in the past 


for a few to try. 


“Quick-Twist Drill” 


644-656 FORT ST. MICHIGAN 


675 








Air Compressors 


for all classes of industrial 
service—one grade—the best! 
Get Booklet 1150. 
Sullivan Machinery Co., 122 S. Michigan Ave., Chicago 





CECTORUEEDOTEE TE UD EDO 





HYDRAULIC TOOLS 


Broaching “presses, Benders, Pumps, Accumulators, Die 
presses, Punches, Shears, Shaft straighteners, Bolt forcers 
iydraulic fittings, e.c Write for catalogs. We build 
to order to meet special requirements. 


WATSON -STILLMAN COMPANY 
42 Church St., New York 


Chicago: McCormick Bidg 
Philadelphia: The Bourse. 














AIR - 


COMPRESSORS IN ALL SIZES 
FOR EVERY REQUIREMENT 


Pioneer Manufacturer of the Silent Plate Valve 
Self-Oiling Air Compressors. 


Catalogue Gratis. 


American Air Compressor Works 
25 Dey Street, New York 


Southwestern Age nts: Reeves & Skinner M'ch’y 
Co., St. Louis, Mo. 


Ud 


STUUTETEUTUE TEE 














STE 






Abbott Ball Co., 








If that is what you wz 
an opportunity to quote on your requirements 
and after one trial you will specify nothing but ‘‘Abbott 


[Kindly give us an opportunity to quote you our attractive prices. 


EL BALLS 


All we ask is 
any grade— 
**make. 


int we can furnish vou. 


P. O. Box 
1233 


Hartford, Conn. 





Heeeeeeeereceteoytt 


When You Want To Clean Castings 


clean—want to do it quickly and easily, and at the 
lowest possible cost, the PAXSON-WARREN SAND 
BLAST MACHINE js the thing to use. 
Vrite for Circular. 
J. W. 


PAXSON COMPANY, 
Manufacturers’ Foundry Equipment and Supplies 
1021 N. Delaware Ave., PHILADELPHIA, PA. 














tient 


Adjustable Reamers 


TOCUUEOUUOOUOURAAEROCOREREULECCCOGEEOOTEGOGEEEET TCE 
made either shell style or with solid shanks, 
either style B, straight or taper shanks, with 
. Carbon or H.S8. Blades. These Reamers 
will satisfy your most exacting demands. Catalog of small tools free. 


R. M. Clough, Meriden, Conn. 
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A Record of 20 Years’ Success 


Armstrong Tool Holders 


MAKE FOR REAL ECONOMY AND EFFICIENCY—THEY ARE GREAT FAVORITES 
WITH THE MEN, WHICH IS A BIG STEP TOWARD INCREASED PRODUCTION 


They Require No Forging — Minimum of Patd 
Grinding — Mighty Little Tool Steel. 


Catalog sent forthe asking. 


Armstrong Bros. Tool Co. 
“The Tool Holder People” 
315 N. Francisco Ave., Chicago, U. S. A. 


Our complete line is on exhibition in Block 41, Palace of 
Machinery Panama-Pacific Exposition, San Francisco 





Drop Head Tool Holder—Low Point 














i cil les 


‘THE latest and best file 
handle on the market. 
Why? Because the heavy steel 
ferrule which is firmly locked 
to the wooden portion by a 
patented device gives many 
times the service life of ordi- 


‘*The Doctor’’ 


nary handles. If you are 
havi file handle trouble, 
send for *““The Doctor.” 

Made in 5 sizes. Samples 
Free to Firms and Dealers. Doane Mfg. Co., Boston, Mass, 


English Agents: Theo. Butler, Ltd., 149 Queen Victoria St., London. 











ULL 


The WICKES 
Continuous Electric. Sells at half the price. 
Uses half the current of others. Perfect 
prints up to 48” in width and of unlimited 
length. 


WICKES BROS., Saginaw, Mich. 





Safety—Service are the thr 
able features of every genu 


u 


“Coes” Wrench 






ee insepar- 
ine 


nder pressure 


The jaw and the screw are eac 
one piece parts; the bar is of cold 
swaged steel; the handle is a semi- 


CUUEREUCEUEECEEUEEDCUEEUEEOEUEEDEO TEU UECUUUECUECCEUEE URE EEREE AAA AECEE EOE EAEEEEEEEE 


STRENGTH— 








Tests have proved it to 
be 30 stronger than 

other wrenches 

h 


steel casting, internally supported and 


cross-riveted and the parts are assembled 


We've had 74 years’ experience in mak- 


ing wrenches. Write for the ‘‘Coes'’ Wrench Book. 


Coes Wrench Co., 


AGENTS—J. C 
New York. 


Worcester, Mass. 


MeCarty & Co., 29 Murray Street, 
John H. Graham & Co., 113 Chambers 
Street, New York, or your dealer. 





TEUUEEEUOUEOUCEEUEEOCEROUEEOEEREDOGROCEROCER OUTER GEROODE ROOT OREO EE LL 
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TOOL CASES for Machinists 
and Toolmakers 

You need one of the many styles shown in our 
free catalog. They are the best built and 
most practical on the market and it's the up-to- 
date way to keep tools in good condition and or- 
derly arranged. Weship direct to you and guar- 
antee satisfaction. Send for the catalog now. 
Mfrs. of Mechanics’ High GradeToo!l Cases. 


P ) => 25-31 Columbia St. 
-pilner on. Dayton, Ohio 





our illustrated catalog. 


Grease and Oil Cups for 
Every Purpose 
Out of an extremely large line, we will 


send you a sample cup that just meets 
your needs. Give us the data, and get 


Bay State Stamping Co., Worcester, Mass. 


In See | 





TULEDEEEROCEDELEREOOUEUTREDETT ERED OVERESOTERELENEROOCEOERE ETE 
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Safety 
agle Set Screws 


have square holes, making them stronger. 
Less metal removed. They never bend in 
the hole. The price you'll find square, too. 
Send now for illustrated circular. 
Progressive Mfg. Co. _ 


Torrington Conn. 


VWVV 
sani] 








This is only one of the 
“B & C” Line of WRENCHES 









Write for 
com picte catalog, 
Bemis & Call 
Hardware aod 
ibs 
Spring field, 
Mass "t a 














and Glasgow. 
Chas. Civita, Milan, Italy. 


keep them first in quality and in the service they give 
Made in 23 sizes, all of Semi-High-Speed Steel 
Let us mail you the Slocomb Catalog 14-A. 


Made of Semi-High-Speed Steel 


Slocomb Center Drills are made of a specially-treated Semi-High-Speed Steel. 
This is the most suitable material we know of for this purpose 


Slocomb Center Drills 


were the first to be put on the market and we have succeeded in our efforts to 


Send in your address. 


J. T. Slocomb Co., Providence, R. I, U.S. A. 


. . . . ~ -on-Tyne 
Representative in England, Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on 
: Representative in Germany and Austria-Hungary, F. G Kretschmer & Co., Frankfort-am-Main. 















Doehler Die-Castings Assure 
Increased Output—Greater 
Efficiency—Decidedly Lower 
Production Costs 









ND they do even more than reduce 
the cost per part. They save the 
investment required for special ma- 
chinery or fixtures. They reduce the labor of 
assembling. They save valuable floor space 
which can be devoted to more profitable 
uses. 












Manufacturers who require large quantities 
of parts—daily, weekly and yearly—who 
require prompt deliveries—who want to feel 
certain that delivery date promises (often 
so vitally necessary to their own produc- 
tion schedules) will be faithfully kept 

are invited seriously to consider 


















ALUMINUM 


We can conclusively prove our case from your 
own blue prints or models of parts if it is possible 
to die-cast those parts. Try us on something es- 
pecially difficult. If it cannot be done for economi- 
cal or other reasons by the die-casting process we 
will say so. Our opinion is worth something either 
way. 












COURT & NINTH STS. 
BROOKLYN. NW. 
Western Plant: E. Woodruff and N. 12th Streets 
Toledo, Ohio 
Producers of Die Castings in Aluminum, Zinc, 


Tin and Lead Alloys. Also Manufacturers of Die-Cast 
| Babbitt Bearings and Babbitt-Lined Bronze Bearings. 
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DOEHLER Dre-CASTING Co, 
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Here’s a Good Wrench 


Sturdy, long lived, tough under hardest-usage. 


It’s made of analyzed steel by experienced 
men under perfect shop conditions. It’s the 
best wrench you can buy because it’s a product 


of 
Drop Forgings 


> forgings make good in wrenches—and 
they make good in every other forging 
whether it be a trinket or an engine part. 

We have a booklet that tells about ¢ drop 
forgings and © wrenches 


Page-Storms Drop Forge Co. 


Chicopee, Massachusetts 











Why Do You Continue to WasteMoney 
by Making Your Own Snap Gages? 





HE large range of the Johansson Adjust- 
able Limit Snap Gage takes care of wear 


and effects an incredible savirg. 


The practical “Johansson” design and the ex- 
quisite ‘‘Johansson’’ workmanship are guaran- 
tees for perfect satisfaction and excellent service. 
These are the reasons why the Johansson Ad- 
justable Limit Snap Gages already have been 
adopted by a large number of leading concerns 


WHO INVESTIGATED. 





Gronkvist Drill Chuck Co. 


18 Morris Street Jersey City, N. J. 





























Att 
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The cork-jacketed ice tank cools the water as it 
comes from the municipal supply pipe and requires 
only one supply of ice for the hottest day of con- 
tinuous service. 


Drink the Ice 
¥ Cooled Bubbles 





UST hold your mouth over the Keith Bubbler 


and drink the sparkling, 


ice-cooled water 


It’s aiways clean because it keeps itself clean 





Every one likes 
it because there is 
no cup nuisance. 


Get Our 
Catalog 


Send for our com- 
plete Catalog, show- 
ing our Wash Bowls, 
Metal Lockers, All 
Steel Stools and 
Chairs with Inset 
Wood Seats, Stock 
Storage Racks, Met- 
al Shelving, Metal 
Vault Fixtures, Im- 
proved Soda Kettles, 
40 and 60 gallons, 
Water Heaters and 
Instantaneous Mix- 
ers, Bubbling Drink- 
ing Fountains, Work- 
Benches and Bench 
Legs, Drawing 
Stands, etc. 


Manufacturing 
Equipment and 
Engineering Co. 
209 Washington St., 


Boston, Mass. 




















@Oxn Cams 


BARREL Cam 


Guaranteed Cam Cutting 





Highest 


grade workmanship and 


BARREL Cam 


~ 
COE Cam 


accuracy 


to drawings—that is our guarantee on any 
cam cutting we do for you—any size, any 
shape. There is a saving in store for you, too, 
so why not send along your requirements now? 


We also make our cam cutting machines 
for the trade—for those who desire to cut 


their own cams. 


The Rowbottom Machine Company 


Builders of Cam Milling Machines, Disc and Surface 


Grinders, 


Waterbury, Conn., U. S. A. 


Punch Press and 


Special 


Machinery. 


Factory: 


Waterville, Conn., U.S. A. 
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Sheer Strength 


typifies every part of these Quality 


ROCKFORD MILLERS 


Above all things you want sufficient 
strength in every part of your milling 
machines to stand the heaviest strain 
that can be put upon it by the drive— 
and your drive wants to be powerful 
enough to drive the cutter right up to its 
full capacity. 

Every Rockford Miller is designed with 
these two ends in view—and their per- 
formance has proved their ability to do 
these things. 

And the prices are right. 


We want to tell you more about 
them. Ask for details NOW. 


Rockford Milling Machine Co. 


Rockford, Illinois 
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IF IT’S A GEAR 


Regardless of the kind from the 
smallest size to 6 ft. in diam- 
eter we're prepared to make it. 
Accuracy and quality of ma- 
terial positively guaranteed 
Large modern factory and 40 
years’ experience in back of 
our product. 

We carry a full line of stand- 
ard spur, bevel, mitre, helical 
and worm gearing, sprockets 


Our Shop for 


Your Gears 


That's what it amounts to. A shop spec- 
ialized in gear cutting at your service. 

Heavy pitch spur gears and sprockets, 
helical, herringbone, bevel, worm and in- 
ternal gears and racks are our long suit 
—but we're not short on any kind of gear. 


Send us blueprints or samples. 


and chain in stock for imme- Meisel Press Mfg. Co. 
diate shipments. 946-950 Dorchester Ave., 


We specialize in rush orders 

on all classes of gear work. Boston, Ma 
Free estimate from 
your blueprints or 
sketch. Write 































GRANT GEAR 
WORKS, INC, 
151 Pearl Street, 
Boston, Mass, 





















































When “rush” is the most important word to you in the 
dictionary get in communication with Phillie Gear as 
quickly as possible and he’ll use the same speedy work 
in getting your order filled. 


Try Phillie Gear out on breakdown jobs where high speed 
is necessary; the day he sets for delivery is the day the 
order arrives—there’s no failure. Try him yourself on 
bronze, rawhide, chrome nickel steel, spurs, bevels, 
mitres, worms, spirals and helicals. It will pay. 


Gillet Gear 


Philadelphia 
GEAR Works 


Vine St. and Reading. R. R. 
Philadelphia, Pa. 














Cut and Planed Gearing 


of every description. 

Let us remedy your gear troubles. 

Special attention to rush work. 

Accurate work and honest delivery promises. 


The Simonds Manufacturing Co, 
Pittsburgh, Pa. 


GEARS 


are accurately gener- 
ated on our hobbers. 
Let us cut your gears. 


Meisselbach-Catucci Mfg. Co. 
28 Congress Street Newark, N. J. 


Sawyer Gear Works SPURANDBEVEL GEARS 


5122 St. Clair St., Cleveland, Ohio Let us figure on cutting your gears or on the 
te $e de equipment for doing the work yourselves 
of a vinmads and sizes in 
ge Ft FLATHER AUTOMATIC GEAR CUTTING MACHINES 


From the cheapest that’s good > . 
To——the best that’s inade are accurate, rigid and economical. 


Sample our workmanship. _—Get our priced, E. J. FLATHER MFG. CO. NASHUA, N. H., U. S. A. 


MT MTT 
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| THE PINION 


Look for and ii that helps make 
insist upon a 


our MoTOR 


NEW ( 
NOISELESS { | 
PINION 


when you buy a \ 
high-speed geared 
machine — then 
you need zor worry 


about noise afterwards (AU Wl 








Your experience as a builder or user of high speed machinery must tell you 

that noise within a gear drive is nothing less than a warning of bad me- 
chanical conditions — undue wear, power 
loss, vibration and possibly a_ tendency 
toward gear breakage. 


The fact therefore that New Process Pinions are per- 
manently quiet is good evidence of their efficiency. 
By producing better tooth contacts, by yielding just 
enough to compensate for slight misalignment, etc., 
these pinions lengthen machine life and help to improve 
the product of the driven machine. 


Ask for our booklet “Noiseless Gear Driving.” 


NEW PROCESS IS TO ALL OTHER RAWHIDE AS STEEL IS TO IRON 


“ec” NEW PROCESS “” 
GEAR CORPORATION 


SYRACUSE, N.Y. 


CANADIAN AGENTS: Robert Gardner & Son, Ltd., Montreal 
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Do You Object to 


Saving on Gears? 


Naturally not—who does! ? 

Then send us your order for bevel, mitre, spur, internal, 
rawhide and spiral gears, worm and worm wheels. 

See how quickly we will fillit. Compare the quality of 
our work. Know what good service means. 

Gears cut in our shop are right. Write for our Catalog “C.” 


The Cincinnati Gear Co. 


1825-27-29-31-33 Reading Road Cincinnati, Ohio 




















i hese gears are cut at an angie of 105° 





That Time You Lose 


Waiting for gear delivery can be shortened to the minimum if you order Foote Gears. 
Over 100 automatics (other equipment in proportion) at your immediate service. 


Gears—Any Size, Any Quanity, Shortest Time 


We have the facilities to supply cut gears and do it right. Try us on your order of 
one or a thousand and send for our gear book BX-Gear Problems. 


Foote Bros. Gear & Mach. Co. 
210-220 N. Carpenter St. Chicago. Ill. 














THE A. & F. BROWN CO. 


ENGINEERS, FOUNDERS, MACHINISTS AND MILLWRIGHTS 
79 BAIRCLAY ST., NJEW YORK 


POWER TRANSMISSION MACHINERY 





ROPE DRIVESSA SPECIALTY. TURNED STEEL SHAFTING 
WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 
—ELIZAB » N. J. 
PEtiction Clutch Pulleys and Couplings SED FER Cormee Wenns—ce Srereese OS Gears of all kinds and sizesy 











The Day - and - 


A) Night Gear Shop 
° ° ° The ut ti lity 
Rawhide Pinions bone reomntor pot 


and that prompt ser- 
vice you have always looked 








Shipped day after receipt 


of order when so specified. for, will be found at the 
day-and-night boulevard 
Address shop of the 


Nuttall - Pittsburgh Albaugh - Dover 


Company 
Marshall Blvd. and 21st St. 
Chicago, IIL 














WE HAVE A LARGE STOCK OF 


BRASS GEARS 
and PINION WIRE 


on hand from which we can make immedi- 
ate shipment. 

We also carry in stock a very large supply 
of iron and steel gears. 


Our new 1915 catalogue contains complete 
specifications. 


BOSTON GEAR WORKS, (atineyy °mass: 
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First: 


The raw cotton from 
which the gears are made, 
being picked and gath- 
ered. 


Second: 


Ginned, washed, picked, 
lap-rolled, the cotton is 
delivered in these bales. 


Third: 


The finished Fabroil 
Gear, tough, elastic, 
strong, ready to be placed 
on your machine. 


Fourth: 


In service, silent and 
smooth running, durable, 
unharmed by oil, water, 
heat or cold, outlasting 
brass or iron or any other 
non-metallic gears. 


General Electric Company 
General Office @ 


Sales Offices in all large cities. 


131 


Four Steps to 
the Silent 
Operation of 





Schenectady, N. Y. 


Fabroil Gears 
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| SPIRAL TYPE BEVEL GEARS 


THE LATEST IN r 
AUTOMOBILE DRIVES : | 


MANUFACTURERS OF GEARS AND 
BEVEL GEAR CUTTING MACHINERY 


ROCHESTER, N. Y. 








Fawcus Machine Company 
PITTSBURGH, PA. 


Gears of all descriptions to 24 feet 
diameter. Heavy machinery designed 
and furnished for all purposes. 
Works: Ford City and Pittsburgh, Pa. 


Main Office - - - Pittsburgh, Pa. 





22° SGEARS 


HE big matter of interest to you is that your 

] gearing shall run smoothly and quietly and 

shall stand up under all conditions of service. 

Shop economy and operating efficiency depend 
upon that. 








“Vv D & D”’ Gears stand the gaff of heavy service. AUTOMATIC GEAR CUTTING MA- 
Our steel treating and hardening processes give an CHINES FOR ALL REQUIREMENTS > 


overplus Of wear and strength; and it is this extra 
value all along the line—the result of specialization, 


f doi thing extreme! ii—that has made 
mond thee Goewe of cuvely for eng leading interests. NEWARK GEAR cu T T ING 
Send us your specifications. We*will furnish com- MACHINE co. 


plete, machine complete, er cut only as you direct. 69 Prospect St., Newark, N. Bu U. S.A, 











Write today for our instructive book on “‘Gears and 
Gear Cutting.”’ 





Chicago-Rawhide 


. e 
Pinions 
The best that selected material and carefui 
workmanship can produce 


The Chicago Rawhide Mfg.Co. 
1301 Elston Avenue, Chicago, IIL 
POTEET AA Ld PUTT 








AAG 
\N 
\ 


> 





\ \ 
\\ 


“ 


Rawhide Gears 


Manufactured by 


THE VAN Dorn & DuTTON Co. 


GEAR SPECIALISTS 
NEW YORK CLEVELAND _- SAN FRANCISCO The ee & Sean Co., 





= 


oe 


























Making an Investment Profitable 


Here one man picks up the heaviest and bulkiest loads and puts them into the machine easily 
and quickly. The self sustaining automatic brake holds the work at just the right height, giving 
the operator the freedom of both hands. 

Our Booklet B-61 (‘Hoisting Your Profits’) shows many other interesting ways of cut- 
ting costs in unlooked for places. 

Take advantage of the gyrating yoke, the graphite bronze bush- 
ings, and the careful workmanship; they insure 
the purchaser long life and ease of operation in 


S CLONE HIOLSTS 


HIGH SPEED 


The Chisholm-Moore Mfg. Co. 


Cleveland, O. 
































i] 
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For Silent Back Axles 


Silent 
Strong 
Efficient 


Prompt 
Delivery 





The Citroen Gear Co. 


Sole Manufacturers 


om : . 
General. Omices Paris (France) 31 Quai de Grenelle 











A Perfect Joint 


The Dart “Bronze to Bronze’’ Union 
makes the most perfect tight joint. Send 
for free sample together with illustrated cat- 
alog and price Ne. 20 and you will see why 


E.M.Dart M’f’g Co., Provi ence,R.I. 


The Fairbanks Co., Sales Agents, Canadian 
Factory, Dart Union Co., Ltd., Toronto 


ARE YOU LOOKING 


for the electric hoist that will in 
crease your output and decrease 
your shop expenses? We have it 


uecrric HOISTS 








Capacities } to 6 Tons 








Alternating and Direct Current 
Send for Pamphlet No. 90513 





A scientific cutting 
lubricant composed 
of lard oils, ete., made 


Kk water soluble: "No Sprague Electric Works 
Jua CHC sion. _ Greater, cut- OF GENERAL ELECTRIC CO 
ting speeds, lower 
g | Main Offices: 
527-531 W. 34th St. New York, N. Y. 


Branch Principal Cities 


tool steel bills will 
not gum or rust. 
(Trade Mark Registered) yo ly 
\rescen 0., 
50 Church{St., N.Y. 
























” 
¢ 
. . ° ¢ 
Save Time—Pick UptheRight  ,” 
Size Wrench Immediately a 
Eliminate the time your men are now wasting in an - 
effort to find the right size wrench for their ma- Fg Oce-srenee 


chine or work. Furnish them with a ¢ 


CRESCENT f al 
Adjustable Wrench —  caescexr root 


¢ 











Every machine shop man should - Jamestown, N. Y. 
fill out and mail this coupon. Send ae Ciantlntttinientineinn ennil tins 
it now. ¢ your catalog and prices of 
o Crescent Tools 

Crescent Tool Co. Xam 

¢ Addres 

Jamestown, N. Y. Fa id 
4 
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*PRUSBURGEH 


‘You can push on Is will stand, when 
oa are working = = ¢.-~t-| ew in Double Back 

ared Engine Lathe. Details about censtructioa and 
range are contained in the Pittsburgh Bulletin. Write 


for a copy. 
Pittsburgh Machine Tool Co. Braddock, Pa. 


Low in Price—But 


high in quality, accuracy and convenience. 


Sebastian Lathes 


meet every need for a quick producing machine tool. Will 
handle the finest work with a facility equal to the highest 
priced lathes on the market. 
Built 13”, 14” and 15” with straight or gap bed. 
changeable parts. 

Better write for full details. 


The Sebastian Lathe Co. 


117-119 Culvert Street Cincinnati, Ohio 


Inter- 





MU UL 








CECUEECEC CUCL OUR EDOEROCERDOEOOCEECUTEDETAEEEE EE TEPEOUEEOPEE DD EEEOTE DOT 





“Reed-Prentice” Lathes Are Right 


Lathes from the beginning 
feature—materials, work- 


Lathes, 


Check up the reputation of “‘Reed-Prentice”’ 
and you'll find they were always right in every 


ms anship and opperation. ; 
**Reed-Prentice” 


ou want this kind of lathe service—get 
Write for our Lathe Bulletins. 
REED-PRENTICE COMPANY 
sneeeee A Stark Tool Co., Waltham, Mass. 


Stark Lathe Attachments 


enable our famous precision bench lathes to handle an unusually 
wide variety of work with great accuracy, 
Ask for the full particulars. 


speed and facility. 


Catalog 














SOUUUOUAEDERE TOU DONUERUTONGADEEOEOOEOONOOOONE 


Threaded in 2% Minutes 


24” dia.—1” lead, 
double thread. 
1}’’ long—cast iron. 


A threading lathe for 
every requirement— 
internal or external. 


Automatic 
Machine Co. 


Bridgeport 





Conn. 


There is nothing better than the Best | i, 


Oil and Tar Burners 
for Locomotive, Marine and Seed 
Stationary Boilers. eR 
Furnaces 
for Melting and Heat-treat- 
ment of Metals. 


W. N. BEST, 11 Broadway, New York City 





On OR TAR 








How Lathes Differ 


There are certain good features that are 
common to all lathes, but thereare Greaves- 
Klusman Engine Lathe features which are 
found only on Greaves-Kliusman Lathes, 
How many and what they are, will be found 
in our Catalog—write for a copy. 


Greaves, Klusman Tool Co. 


Cincinnati, Ohio 











CUCU 


SU ee eed 


ENGINE LATHES 


18” to 48” Swing 
THE 


Boye & Emmes Machine Tool Co. 
Cincinnati, Ohio, U.S. A. 





BU 


CUTS OFF IN HALF THE TIME 


The Hurlbut Patent Cutting-Off and Centering Ma- 
chine is arranged to have two tools cutting in a single 
cut. This gives the capacity of two machines at 
the expense and in the floor space of one machine. 
Catalog? 
Huribut-Rogers Machine Company, So. Sudbury, Mass. 














CINCINNATI LATHES 


have thoroughly demonstrated in shops everywhere what we claim You take no 
or years hence when you buy them Our Quick Change Feed Bor 
cut odd or metric threads of desired, besides the 
Let us figure en your requirements 





chances now 
gives an unlunited range to 
standard changes made at once 


THE CINCINNATI LATHE & TOOL CO., 


OAKLEY, CINCINNATI, OHIO. U.S.A 



















10-12-14-16 and 18-Inch Swing 

any length Beds, Quick Change or New 
Standard. Countershaft or Motor Drive, 
and with or without Taper Attachment, 
Draw-in Attachment. Turrets, Chucks, 
Tools, ete. Send for Catalogue. 

CHAMPION TOOL WORKS Co. 
2424 Spring Grove Ave., Cincinnati, Ohic 
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Turn Out High Quality Work 
An ordinary worker, without any high order of skill, can 
operate a Flather with quality results. This lathe is designed 
for simplicity, strength and wide range of output 
It possesses an almost unlimited range of feeds and threads, 
due to quick range mechanism. Any of the various gears 
can be engaged by a simple moving of a lever. Fifty-four 
changes are thus obtainable. Flather Lathes are made in 
14” to 28” swing. Send for descriptive Catalog. Free. 
Flather & Company, Inc. 
Nashua, N. H., U. S. A. 
. rum rn 
nm 5 . 
° ° = 
For Rapid Cutting Off — TURRET 
The ETNA is designed to accurately : 
and rapidly cut bar steel, pipes and tubing = MA C HI N E R , 
to any desired length, leaving the ends : 
square and true and absolutely free from 8 

1 burrs. : 

" The Centering Device operates more : : 
rapidly than any other machine on the : E 
market. No skilled labor required. : 

It will pay you to get details. : 

Write for them today. = : 
. : : 
| The Etna Machine Co. — 
Toledo, Ohio : : 
. ' = CINCINNATI-ACME — 
FLAT TURRET LATHES : 
BRASS WORKING MACHINES E 
UNIVERSAL MONITORS z 
SCREW MACHINES 3 
TOOL ACCESSORIES = 
pn yo ft sll : ALL TYPES ALL SIZES = 

1 as pipe. tbing 5 . 3 

| and Bar Stock up = QUALITY MACHINES : 

to 2” 0. D. : : Our Service and Engineering Departments Are at Your Disposal. = 
__ The Acme Machine Tool Co. 
2: Cincinnati, Ohio : 
a . : tated PODDECALCOCCCRCAARE AA TCLCE OCOD CEC CCOLORO EE cael 
' 
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fp >| Are You Interested in 
j The Adding “ai "aa 


| Pumps 
Hi Automatic Machinery Laundry Machines Punch Presses 
° 11] Bottles Moving Picture: Restaurants 
Ime tu | Coaling Machinery Multigraphs re 
i] Cartridge Making Printing Presses Textile Machinery 
| Cans etc., etc., Screw Machines 
| 
| 


Watch | 


Gives direct 
reading _in 
operations per 
hour, elimin- 
ating pencil 
and mental 


HERE are Veeder Counters which have various 

I ingenious applications to the above items and any 
manufacturer concerned will do well to let us point 

out just what these uses are. The information will cost 
you nothing and may fatten up your net profits. 


PRODUCTS 
Little Things That Count 


have an international re- 












computation. | putation as being the ut- 
most possible in counting 
Anewhelp | devices. They are 
1] superior to all 
for the || others in design, 
efficiency | in the quality of 
| material and in 
man | durability; and there 
| 


is scarcely a manu- 
| facturer who  some- 


The Time Study Watch 1] where in his shop could 


not use one or another of 


| Actual Size. 





This TIME STUDY STOP WATCH with its computed dial | k : 
meets the requirements in any industry and on any class of work these instruments to ad- 
Has a decimal dial with “take out” time feature and stem actuated | vantage. 
set back. The dial is divided into tenths and hundredths of a min- 
ute and has figures spaced two hundredths of a minute apart indi- Send for our free 
cating corresponding output per hour. booklet which is valua- HIS new Small Set Black Coun- 
Our TIME STUDY WATCH is adaptable to cost computation, ble in spite of being free ter meets the demand for a small 
foundry practice, punch press, drop hammer, forging, screw machine, ri counter at a low price. It can be 
investigative work and in fact all classes of mechanical and manual Cyclometers fo- bicycles and } reset to zero by one turn of the knob. 
operations Motorcycles, Odometers for | Price $4. Thissame counter can be 
- is Cae a to facilitate the deduction of + wasted and auto- Automobilesand Horse Drawn furnished if desired with a lock to pre- 
matically reduces the net time to output per hour Vehicles. Counters for practi- vent tamperi for $1.25 extra. 
Write for information showing how the TIME STUDY cally every pur hy a _— $ . 
WATCH can assist you. dometers and Iie Casting. Lee 
4 : . 452 Peoples Gas 
| Mortimer J. Silberberg, Engineer, $33, °°e8\it..2°5 ' 
; r Bae Chtcaco | Veeder Mfg. Co., $8"! Hartford, C 
_ . | e er g. 0., Street ar or ] onn. 








HARDENING STEEL | | The Calculagraph 


on one card, which records 
WITHOUT THE AID OF A must be immediately copied 


for classification. 


BRO Its records of Elapsed Time 
os Ag or actual working time are 
made separately in the most 
convenient form possible for 
segregation to accounts; pay 
PYROME f EF roll, job costs, non-productive 
and productive labor, efficien- 
, - cy records, etc. 
is worse than finding the pro- “One set of, Calculagraph re- 
verbial needle in the haystack. cords will serve all these pur- 
It doesn’t even pay to try. poses 


Ask og our bate, “ 
THE BROWN INSTRUMENT CO. ee 
Established 1860 PHILADELPHIA 


BRANCHES: New York, Pittsburgh, Chicago. 













ree 
Calculagraph Co., 
1438 Jewelers Bidg. 
New York City 








“STERLING”? COUNTERS 
Counting Machines for 
all purposes 
Reciprocating for counting strokes or rotary 
for counting revolutions. 


Write us your needs and we 
will se you particulars. 


New Haven Trolley Supply Co., New Haven, Conn. 


Large Manufacturing Company 
with exceptional facilities for manufacturing 


heavy and light sheet metal work 


Desires Additional Line 
that will be required in large quantities. Will- a ; 
ing to equip special factory if necessary. Use It in Your Machine Shop 

ROOT COUNTERS wilt in- fi 
ONLY GILT EDGE PROPOSI- create the emcleney of Jot { 
TIONS WILL BE CONSIDERED 


shop. Try them. If you don't 
W. 970 American Machinist 














—_ 


like them, return them and 
get your “‘money back." Cat- 
alog No. 17 gives details. Send 
for it. 


The C. J. Root Co., Bristol, Conn. 
See our Exhibit at Hardware Exchange, 
Broadway and Murray St., New York 
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The ALLEN 


Instantaneous Drinking Water Coolers 


Built to give long service with perfect sani- 
tary details. 
Fitted with self-closing faucet or bubbling 





_. ~~. shown, with yey oy fountain. 

aucet and regulator to adjust the flow. , ‘ " ' gy See . om 
Gray enamel Gnich. Fitted with 20 Shape of cooler box permits ice being used 
foot scamless brass coil tinned inside in one piece so that it does not melt as fast 
and out. Holds 25 Ibs. of ice. For 8 . ‘ 
shelf or brackets. as when it is broken up. 


Price net, $13.30 F. O. B. Toledo, Ohio T - > <piaailien . Se " ' 
Sectional view below showing construc- No unnecessary W aste of ice as only the 


tion. water actually used is cooled. 

By reason of the long tinned brass coil 
through which the drinking water passes 
the cooling process is instantaneous. 


















































COVER a : , 
Ice does not come in contact with the drink- 
ing water. 
wo As CORK 8 
(NV ONE PIECE INSWLATION 
“Se Saee aif Stock sizes to hold 25, 50, 100 or 
= i I 4 FEES REGULATOR 200 pounds of ice. Special sizes to 
ify | | | rt ell order. 
M i] + aif = Let us have your order for sizes 
ie SELF-CLOSING shown or write for folder on 
Sk Beer FAUCET “Drinking Water Systems that 
AAR AT Save Money’’, describing our com- — on , = a 
SUBMERGED Gy i 4 a plete line of coolers and bubbling < -odeneg BY. " and K a 
Sameee UNeeseet P76! WATER fountains. stand. Holds 25 lbs. ice. Price, 
BRASS COIL ‘ OUTLET = $17.50. F.0.B. Toledo, 
Ohi 
. 
ewer The Allen Filter Co., - Toledo, Ohio 

















IF YOU TAP NUTS 


of good quality, § to i” size you 
ought to know about the 


NATIONAL AUTOMATIC 
(BENT TAP) NUT TAPPER 


It will give you bigger outputs, 
longer tap life and less tap break- 
age. Requires minimum attention 
and repair. 


We have some interesting literature and 
data on this new tapper. Tell us the size 
and quantity of nuts you tap and let us 
furnish details. 


The National Machinery Co. 
Tiffin, Ohio, U. S. A. 
Originators of Modern Bolt, Nut and Forging Machinery 
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$50% 5 Save Handling Expense 


One man with a Barrett Multi-Truck will do more work than 2 to 10 men with 
50 ordinary trucks. This truck never waits to be loaded; no man waits; no 
time is consumed in loading. Everything which must be moved—now or 
later—is piled on wooden platforms instead of floors or benches. To move, 
you roll the Larrett Multi-Truck under platform and press down handle 
which raises platform off the floor. Then haul truck and plat- 
form where you please. Release platform, pull out truck, and 
you are ready for another job. Thus you never load or unload 
trucks at all—that’s where the big saving is made. 






















The 
Barrett 
Multi- 
Truck 















For Machine Shops 


Platforms are inexpensive and may be 
made from 6 in. high to bench or ma- 
chine height. Then they save time and 
energy of bench or machine hands. 

5000 sq. ft. completely filled with loaded 
platforms can be emptied by two men 
and two Barret Multi-Trucks in one 
hour. You can use as many platforms 
as your work requires with only one 
truck. Four broad wheels, Hyatt Roller 
Bearings Constructed all of Steel and 
Iron. 

FreeTrial tintiency, write toaay for book- 
let and free trial proposition, 


Barrett-Cravens Co. 
746 Federal Street, Chicago 


se laa ak 











“BEVEL GEAR GENERATORS BUBBLING FOUNTAINS 


ICE COOLED OR PLAIN 


Attach 
Direct to 
Water 

Supply. 








HEATER NE NNN 











Fig. 4 
Bevel Gears. | is nm : 
: aie cut by us theoretically correct, and so are adapted to fine . 
machinery of all kinds. We have spec cial facilities for cutting Write today. ; 
SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- Fig. 1 
LIPTICAL Gear Wheels. Let us quote on your specifications. 
1" : . , 1233 Spring Garden St. 
lhe Bilgram Machine Works '*pnifsicipnis: Pa. Sanitary Fountain and Specialty Co. 


= August Hoffman, Hainstrasse 109, Chemnitz, Sachsen, Agent for Europe except 176 Federal St. Boston, Mass. 


Germany and Great Britain 











a POUCUPESSEOUUE DORE LIDEOEEEOOUER OTERO TE eb eE 
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The End of 


Air Compressor troubles 


The great strength of the Laidlaw Feather Valve is based on 
simplicity and lightness. The valve is so simple, has so few 
moving parts, that it can’t break down. 

Proof—a remarkable test—a test that has totally destroyed other 
types. 

We operated a Laidlaw Feather Valve over forty million revolutions continuously, at 560 R.P.M., 
or twice usual maximum compressor speed. 





Removing the valve, we found it not only in perfect condition, but still retaining its original coil- 
stock curvature, 
A test like this proves that the 


Laidlaw Feather Valve 


(PATENTED) 
Is the Solution of Compressor Valve Troubles 


In this valve is combined Simplicity, Lightness, Flexibility, Quietness, Durability and Un- 
equalled Efficiency. 

The valves are thin strips of non-corrosive steel alloy. These very flexible strips seat tightly on 
ground face slotted seats, and in opening, flex against slotted guards curved to permit proper opening 
for the passage of air, the ends remaining in contact with the seat at all times. 

The Lightest Compressor Valve—hence a minimum The Most Efficient Compressor Valve—because of 
of inertia and resistance to the air. tightness of seating and absence of flow resistance; and 
on - . ' , ‘ because it is the only automatic valve whose area through 

The Simplest Compressor Valve—no eccentrics. No cian i fe occa ae Bh 
valve motion drive. No valve springs. No complicated valve lift is equal to area through seat. 
steel stampings. No valve setting or adjusting. The Quietest and Most Durable—because it seats by 


The Most Flexible Compressor Valve—hence a mini Contact and not by Impact. 
mum of flow resistance, and most effective seating. Bulletin 530-11 tells the story. Write for it. 


International Steam Pump Co. 
Laidlaw-Dunn-Gordon Plant 


115 Broadway Works: 
New York Cincinnati, O. 


BRANCH OFFICES: 





Atlanta Denver Los Angeles St. Louis 
Boston Detroit Louisville St. Paul 
Buffalo Ei Paso New Orleans Salt Lake City 
Chicago Houston Philadelphia San Francisco 
Cincinnati Joplin Pittsburgh Seattle 


Cleveland Kansas City Scranton L205.8 
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“HERCULES '’ Deliver the Holes 





RDINARY High Speed Twist Drills have 
served as advance agents to the perfected 
“Hercules” [Twist Drill. It will produce the 
greatest number of holes per grinding with breakage 
practically eliminated. The shanks usually one 
sIZe larger than regular, prevent tang trouble. 


‘‘Hercules’’ is a hot twisted drill made from High Per- 
centage Vanadium High Speed Steel. It will meet the 
extreme demands for High Speed Service, particularly in tough 
tool steels, rods, alloyed steels, etc. It combines the great 
strength of the hot twisted drill with the accuracy of the 
milled drills. | 


“‘HHercules’’ is today making more records in the drilling of 
Shrapnel and High Explosive Shells in the United States and 
Canada, than any other drill on the market. Write us for 
particulars of these records, also for information about their 
exceptional utility in general machine shop work. 





Our new Machinists’ Supply Catalog No. 86 describing our 
line of Carbon and High Speed Twist Drills and Reamers on 


request. 


The Whitman & Barnes Manufacturing Co. 


Established 61 Years 
General Offices Akron, Ohio 


New York Store,—64 Reade Street 
European Office,—149 Queen Victoria St., London, E. C. 
Export Sales}{Department,—A. J. Barnes, Manager, 90 West St., New York. 





—FACTORIES— 


Akron, Ohio Chicago, IIlinois St. Catharines, Ont. 
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All Down the Line 


STEWART 


Gas and Oil 


Save Money 


—hbecause their design is right, the materials 
used are the best, the temperature can be 
accurately controlled—and the fuel con- 
sumption is low. 


Moreover, the 


Stewart Service 


that goes with every Stewart Furnace sold 
means considerable to you in the line of 
valuable suggestions as to bettering your 
heat treatments and in prompt deliveries of 
repair parts, etc. 


Here’s what one Superintendent told the 
Old Man: 


“Just look at these figures! We consulted 
with the Stewart Engineers and they rede- 
signed our heat-treating department, put- 
ting in two less Stewart Furnaces than we 
had Blanks—we turn out 50°, more work 
of more uniform quality and our fuel bills 
are way less. It sure paid us.” 


It will pay you, too—and we will prove it. 
Any Stewart Furnace will be sent on 


30 Days’ Free Trial 


Use it hard as you like for that 
period and send it back if it’s not 
satisfactory. We make a type that 
will handle your work. Write for the 
facts. 


Chicago Flexible Shaft Co. 


162 Ontario Street Chicago, Ill. 
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Second Hand Machinery 


Rates: Less than 4 insertions 60 cents per line—4 to 11 insertions 55 cents per line—12 or more insertions 50 cents per line. 
Equipment wanted items appear at the end of this list. 
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Sale 


ed 
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ADVERTISERS’ NAMES are abbreviated in most of these items. 
Complete names and addresses are as follows: 
BOWMAN-Blackman Machine Tool Co., 1513 N. Broadway, 
St. Louis, Mo. 
DETRICK & Harvey Machine Co., Baltimore, Md. 
FREVERT Machinery Co., 38 Vesey St., New York, N. Y. 
HAKEMEYER Meche. Co., 109 E. 17th St., Paterson, N. J. 
MARSHALL & Huschart Machinery Co., 17 South Jeffer- 
son St., Chicago, Ill. 
MODERN Mcechy. & Engrg. Co., Ford Bldg., Detroit, Mich. 
NEW YORK Machinery Ex., 50 Church St., New York, N. Y 
SEYFERT'’S Sons, Inc., L. F., 437 N. 3rd St., Phila., Pa. 
VONNEGUT Mehy. Co., 43 S. Meridian St., Indianapolis, Ind. 


AIR COMPRESSORS 


Blake-Knowles 16x10x10; Union 10x10; St. Louis 2-cylinder. 
MARSHALL. 


BELT LACING MACHINES 


12” Jackson Belt Lacer.—FREVERT. 


BOLT CUTTERS 
1” Acme Auto Opening Die Head.—FREVERT. 
1%” Single pulley drive, Landis head.—MARSHALL. 
5 Adams auto opening die head.—DETRICK. 


BORING MACHINES 


36” Streit pulley boring machine.—-BOWMAN. 
Cleveland horizontal boring machine.—MARSHALL. 


BORING MILLS 


34” Colburn boring mill—VONNEGUT. 

Bullard 42” (1 turret head); Barrett (6” bar); Bullard 30”; 
Niles car wheel borer.—MARSHALL. 

2—54” D. & H. boring mills —DETRICK. 


DRILLING MACHINES 


24” Swing 4-Spindle Turret; 20” Davis B. G. & Power Feed. 

FREVERT. 

6’ Baush Radial; 6’ and 5’ Bickford Plain Radial; 4’ Pren- 
tice Plain Radial; 4° Fosdick Plain Radial; 4’ Niles Universal 
Radial: 3’ Prentice Plain; 2’ Fosdick Plain.—NEW YORK. 

42” Barnes sliding head; 4’ Lodge & Davis; 3%’ Gang ra- 
dial.—C. & F. Co. 

3%’ Modern Sellers radial drill; Baker 4-spindle back 
geared power feed heavy duty Gang drill—BOWMAN. 

Foote-Burt (heavy pattern); Baker Bros. No. 310 and No. 
314; Foote-Burt (6-spindle).—MARSHALL. 

1—96” Radial drill made by Gang.—HAKEMEYER. 


GEAR CUTTERS 

Gould & Eberhardt 24”; Brown & Sharpe 26”; Cincinnati 
30”; Bilgrim 16”; Schuchardt & Schutte 36” hobber and a tooth 
rounding machine; Adams No. 1 hobber.—MARSHALL. 


12x32 Landis Plain; Nos. 200 and 210 Heald Ring; No. 60 
Heald Cylinder.—VONNEGUT. 

%” to 24%” Yankee Style “A” twist drill. —FREVERT. 

No. 1 Brown & Sharpe Universal, with full equipment, in 
first-class condition.—The DAYTON PNEUMATIC TOOL CoO., 
Dayton, Ohio. 

Heald cylinder No. 60; Bryant automatic; Le Blonde cut- 
ter; Cincinnati Universal cutter; Rivett No. 6—MARSHALL. 

Yankee style A drill; Greenfield Universal.—BOW MAN. 


HAMMERS 


50-lb. Forsythe Spring Hammer.—FREVERT. 

1300-1lb. Morgan Steam; 800-lb. Dement Steam; 60-lb. Brad- 
ley-Helve; 25-lb. Bradley-Helve; 100-lb. Scranton power; 100- 
lb. Hackney power.—NEW YORK. 

800 lb. Erie hammer.—MARSHALL. 


KE YSEATERS 
Baker Bros. No. 1; Le Point No. 2.—MARSHALL, 
Davis keyseater.—BOWMAN. 





LATHES 

Whitcomb Blaisdell 16”x8’, 3-step cone; American 14x8 
(latest pattern); 6 Monarch 14” new and 6—16” new; 4 Peer- 
less 18” new; 2 Lodge 21”; Bement-Niles 62x13’ centers.— 
MARSHALL. 

1—20”—-2, %” diam. hollow spindle, 8’ bed, taper attach- 
ment, American quick change gear, complete.—HAKEMEYER. 

14x6 Lodge & Shipley patent head; 21x10 and 18x10 Lodge 
& Davis; 18x8 Bradford; 27x12 J. B. Reed; 27x8 turning lathe 
without screw cutting; Jones & Lamson flat turret; 30” Hen- 
ley pulley lathe.—BOWMAN. 

“Ballou” Watchmaker’s Lathe. Large line of fixtures. 
Cuts threads 20 to 320 per inch; also “translating” gears for 
metric conversion. Cost nearly $1000. One of the few outside 
the Waltham Watch Factory. For detailed description and 
price, address C. B. GARRETT, 2235 Francis Lane, W. H., Cin- 
cinnati, Ohio. 

New geared head, semi-quick change gear, 16”x8’, 16”x6’, 
20”x8’, 15”x6°; second-hand lathes, various sizes, 10” swing to 
60” swing; full details on request.—NEW YORK. 


MILLING MACHINES 


No. 2 Van Norman Duplex miller.—VONNEGUT. 

No. 1% Garvin duplex for motor or belt drive.-—FREVERT 

No. 3% Pratt & Whitney double horizontal.—VONNEGUT. 

Cincinnati, 1—No. 2, 3—No. 3, 4—No. 4; Le Blonde, 2—No 
3; Beaman & Smith, 24x8 (2 spindles).—MARSHALL. 

No. 3 Brainard plain.—BOWMAN. 


36”x36”"x12’ Whitcomb, 2 heads; 36”x36”"x12’ New Haven, 2 
heads; 42”x38”x8’ Pease, 1 head; 36”x34”x8’ Gray, 1 head; 32”x 
32”x10’ Pratt & Whitney, 1 head; 30”%x30"x10’ Fitchburg, 1? 
head; 36”x36”"x12’ Niles, 1 head; 24”x24”x6’ New Haven, 1 head 
—NEW YORK. 

24x6 Lodge-Davis; 24x6 Powell; 42x36x8 Pond.—BOWMAN 

Pond 44x12 (4 head).—MARSHALL. 


PRESSES, DRILL 


20” Lodge-Davis, sliding head, b.g., power feed.—_BOW MAN 


RACK CUTTER 


No. 3 Cincinnati and Brown & Sharpe millers, with rack 
cutting attachment.—MARSHALL, 


SAWS 


13” Higley cold saw.—BOWMAN. 


SCREW MACHINES 


1 No. 2 Bardons & Oliver, full automatic.—SEYFERT'S. 


SHAPERS 


20” Cincinnati; 24” American.—BOW MAN. 


SLOTTERS 


1—10-12” Dill, practically new.—SEYFERT'S. 


9 Potter-Johnson aut. 4%” hole in spindle-—MODERN. 

9 Gisholt 21” to 28”; 24” American Gisholt; also a full line 
of smaller turrets of various makes and sizes, down to a No. 7 
Pratt & Whitney, 8” swing, 32” beds, 4” turrets. Also a num- 
ber of turret brass working lathes, screw machines; also 2’ 
Gridley Automatic Turret Lathe —-NEW YORK. 

Pond Rigid Turret 4” hollow spindle; Jones & Lamson 
2x24; Pratt & Whitney 2”.—MARSHALL. 


WANTED 


Good metal planer, 36”x36”x8’; bolt cutter for bolts up to 
2”; jointer about 24” wide.—Address Box B, East Chicago, Ind. 

















ANNOUNCEMENT =—= 


Well equipped shop, in position to turn out accurate 
work, would like to close quantity contract in line of 
Building Machine Tools, Gears and Gear Cutting. 


NEW YORK GEAR WORKS 


56 Greenpoint Ave. Brooklyn, N. Y. 
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Used Machine Tools 


Boring Mills. 

36” Bullard, vertical turret. 
108” Pond, vertical, two heads, 
86” Bullard, vertical, two heads, 
48” Bement carwheel borer. 
Nos. 2 and 3B Binsse horizon- 


tal. 
2 Spindle Foote-Burt cylinder 
borer. 


Drills. 

3 spindle Henry & Wright. 

4 spindle Taylor & Fenn. 

25”, 28” and 30” Snyder, slid- 
ing head. 

23’ American Radial. 

6 spindle Gardam multiple. 

20” Prentice Bros 

21” Aurora, sliding head. 

4’ Prentice Bros. 

Grinders. 

No. 1 Cincinnati cutter 

Nos. 11 and 23 Landis plain. 

No. 60 Heald cylinder 

No. 210 Heald ring 

14x72 Norton plain 

12”’x30” and 12’x60” Landis 
plain. 

Lathes. 

9’’x44 Star, foot power. 

20’’x10’ Lodge & Shipley. 

22”’x6’ Reed, CR. 

14’’x8’ Reed, CR., P. C. F. 

12’’x6’ Hendey tool room. 

13’’x6’ Robbins taper. 

16’’"x7’ Hendey, C.R. 

16’’x12’ Reed, CR. 

20’’x8’ Lodge & Shipley. 

30’’x20’ Lodge & Shipley. 


7”x10’ Robbins patternmaker. 
11’ Pit lathe. 
Millers. 
No. 1} Hendey, plain 
No. 2 LeBlond, plain 
No. 4 Cincinnati, plain 
No. 14 Garvin, plain 
No. 3 Garvin, hand 
No. 1$ Garvin, plain 
No. 3 Cincinnati universal 
No. 1 Milwaukee universal 


Planers. 
36''x26’'’x6’ Pond 

28’’x28’’x8’ Gray, one head 
36”x36’’x8’ Lodge & Davis, 

one head 

36’'x36"’x 18" 
42”x42"’x14’ 
60’’x60’’x10" 
70” x70"’x14’ 


Pease, two heads 
Pond, two heads 
Gray, two heads 
Pond, two heads 


Shapers. 
14” Juengst, crank 
16” G. & E., crank 


15” Hendey, friction 
20” Springfield, crank 


Miscellaneous. 

3’’x36” Jones & Lamson turret. 

1x10” Pratt & Whitney, screw 
machine 

22” Libby turret 

3—3” Bardons & Oliver cone 
feed screw machines 

125 lb. Fairbanks power 

50” Reck River stake riveter 

18” Newton slotter 

No. 3’ Lapointe broaching ma- 
chine 


Full list sent on request. 


Prentiss Tool & Supply Co. 


Singer Bldg., 


New York 
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Vertical Boring Machine 


HEAVY DUTY 


I—WESTERN VERTICAL 


BORING MACHINE for 
boring, drilling and tapping. 


Drilling Capacity, 4” holes in steel. 
Tapping Capacity, 8” pipe in cast iron. 


A Heaviest 


Machine for the 
Kind of Work. 


Hill, Clarke & Company, Inc. 


THE MACHINERY MERCHANTS 


156 Oliver St., 136 Cedar St. 
Boston, Mass. New York City 
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Here’s Another Lot of Fine Tools 


All came in this week and are in excellent condition ready 


for immediate shipment. 

2 30” Garvin Turret Lathes 
hollow spindle. 

14” x 4’ Bardons & Oliver plain 
turret lathe. 

16” x 5’ Pratt & Whitney wire feed 
screw machine. 

No. 1 Bardons & Oliver wire feed 
screw machine. 


3” 


No. 4 Warner & Swasey turret 
lathe. 
No. 2 Brown & Sharpe Surface 


Grinder with magnetic chuck 
24-40” x 14° McCabe double spin- 
dle lathe. 


14” x 6’ Lodge & Shipley lathe 

14” x 6’ Reed lathe. 

14” x 6’ Blaisdell lathe. 

24” x 74” x 18” Osterlein Universal 
milling machine. 

No. 1 Kempsmith plain miller with 
vertical attachment and centers 


16” B. G. Gould & Eberhardt 
shaper 

No. 6 Whitney hand milling ma- 
chine. 


P-G-3 Ferracute press. 

No. 0 Brown & Sharpe plain mill- 
ing machine and vertical attach- 
ment 


We have just received our new stock lists No. 213 covering our entire line of 
power equipment, steam and electrical, machine tools, woodworking machines» 


etc 


Frank Toomey, Inc. 


If you are not on our mailing list, send for a copy. 


Philadelphia, Pa. 














TOOLS FOR SALE 


Requiring space for other work, we offer 
following nearly new tools 


in first rate condition 


1—No. 3 Brown & Sharpe Auto- 
matic Gear Cutter. 

1—No. 4 Brown & Sharpe Auto- 
matic Gear Cutter 

2—No. 13 Brown & Sharpe Auto- 
matic Gear Cutter. 

3—16” Bilgram Bevel Gear Plan- 


ers 
5—-36” Fellows Gear Shapers. 
5—24” Fellows Gear Shapers 
1—No. 1 Whiton Gear Cutter. 


the 
for sale. All are 
and have seen little use. 


3—Small Planers about 16” 

1—38” Prentice Drill Press 

2—Barnes 3-Spindle Drills 

1—Bausch 12-Spindle Drills, No 
10-A 

2—Moline Drills, No. 7-D 

2—No. 70 Heald Internal Grinders 

3—Newton 2-Spindle, Automobile 
Cylinder Boring Mills 

2—Newton 1-Spindle, Automobile 
Cylinder Boring Mills 


PROVIDENCE ENGINEERING WORKS 


521 South Main St. 


Providence, R. I. 
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Builders of 
Hydraulic Piercing 


and 
Drawing Presses 
Pumps and Accumulators 


for Manufacturing 


SHRAPNEL 
SHELLS 


Latest Improved Design 
insuring rapid and 
satisfactory production 


Quick Delivery Guaranteed 


Write for Information and Prices 


International Steam Pump Company 


Snow Steam Pump Plant 
Buffalo, N. Y. 


Branch Offices in all Principal Cities $172.2 
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Abrasive Materials 
American Emery Wheel 
Works 
Buchanan Co., The 
Carborundum Co 


Thos. 


Dickinson, Thos. L. 
Norton Co. 
Safety Emery Wheel Co. 


Vitrified Wheel Co. 
Accumulators, Hydraulic 
Elmes Engineering 
Works, Chas. F 
International Steam 
Pump Co 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 
Air Lifts 
Ingersoll-Rand Co. 
International Steam 
Pump Co 
Sullivan Machinery Co. 
Air Purifiers and Cooler 
American Blower Co. 
Alundum 
See Grinding Wheels 
Ammeters 


General Electric Co. 


Weston Electrical In- 
strument Co 

Analyses. Chemical 

Souther Engineering 
Corp., Henry 

Arbor Presses 

Barnes Co., W. F. & John 

Lucas Machine Tool Co. 

Niles-Bement-Pond Co. 

Wilmarth & Morman Co. 

Arbors 

Barber-Colman Co. 

Brown & Sharpe Mfg. Co. 

Cincinnati Milling Ma- 
chine Co. ‘ 

Twist Drill 


Cleveland 
‘oO 


Cushman Chuck Co. 
Detroit Twist Drill Co. 
Grant Mfg. & Mach. Co. 
Morse Twist Drill & Ma- 
chine Co. 
Pratt & Whitney Co. 
Pratt Chuck Co. 
Skinner Chuck Co. 
Union Mfg. Co. 
Union Twist Drill Co. 
Whitman & Barnes Mfg. 
Co. 
Whitney Mfg. Co. 
Wilmarth & Morman Co. 


Automobile Parts 


American Bronze Co. 
Babbitt Metals 


National Lead Co. 


Balls, Brass and Bronze 
Atlas Ball Co. 

Auburn Ball Bearing Co. 
Hoover Steel Ball Co. 


Balls, Burnishing 
Abbott Ball Co. 


Balls, Steel 

Abbott Ball Co. 

Atlas Ball Co. 

Auburn Ball Bearing Co. 
Hoover Steel Ball Co. 
New Departure Mfg. Co. 
United Steel Co. 


Barrels, Tumbling 


Abbott Ball Co 
Mott Sand Blast Mfg. C 


Bars, Boring 

Beaman & Smith Co. 

Cle ve land Twist Drill 
or 


Detrick & Harvey Ma- 
chine Co. 

Elmes Engineering Wks. 
Chas. F. 

Niles-Bement-Pond Co. 

Underwood Co., H. B. 


Bars, Bronze 
American Bronze Co. 


Bronze Cored 
Co. 


Bars, 
American Bronze 


Bearings, Ball and Roller 
Atlas Ball Co. 
Auburn Ball Bearing Co 
Ball & Roller Bearing 
Co, 
Boston Gear Works 
Fafnir Bearing Co. 
Hess-Bright Mfg. Co. 
New Departure Mfg. Co. 
Norma Co. of America 
S K F Ball Bearing Co. 
U. S. Ball Bearing Mfg. 
Co. 


Bronze 
Bronze Co. 


Bearings, Die-Cast 

Acme Die Casting 
poration 

Doehler Die 

Franklin Mfg. Co., H. 

Germann Bronze ‘Co. 

Light Mfg. & Foundry 
Co. 


Bearings, 
American 


Cor- 


Casting &. 


Bearings, Metal 
American Bronze Co. 


Bearings, Thrust 


Auburn Ball Bearing Co. 
tall & Roller Bearing 


Co. 
Fafnir Bearing Co. 
Hess-Bright Mfg. Co. 
New Departure Mfg. Co. 
Norma Co. of America 
U. S. Ball Bearing Mfg. 
Co, 
Belt Cement 
Graton & Knight Mfg. Co 
Schieren Co., Chas. A. 


Belt Clamps 
Hoggson & Pettis Mfz. 
Co. 


Belt Dressings and Fill- 
ers 


Dixon Crucible Co., Jos. 
Graton & Knight Mfg. 


Co. 
Link-Belt Co. 
Rhoads & Sons, J. E. 
Schieren Co., Chas. A. 
White & Bagley Co. 


Belt Fasteners 
Bristol Co, 


Belt Lacing 
Cieage Rawhide Mfgez. 


me. & Knight Mfg. Co 
Rhoads & Sons, J. E. 
Schieren & Co., Chas. A. 


Belt Lacing Machines 
Birdsboro Steel Foundry 
& Machine Co. 


Belting, Chain 
Core ell & Son Co., 


Link- elt Co. 
Morse Chain Co. 


Belting, Leather 

Cakeage Rawhide Mfg. 

ar atom & Knight Mfg 
Co 

Rhoads & Sons, J. E. 


Schieren Co., Chas. A. 


Bench Legs & Drawers 
New Britain Machine Co. 


Benches, Work 

Brown & Sharpe Mtg. Co. 

Manufacturing Equip- 
ment & Engr. Co. 

Western Tool & Mfgez. Co. 


Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co. 

Sellers & Co., Inc., Wm. 


Bending Machines, Plate 
Long & Allstatter Co. 
Niles-Bement-Pond Co. 
Sellers & Co., Inc., Wm. 
Toledo Machine & Tool 
Co. 
Bending Machines, 
Power 
Niles-Bement-Pond Co. 
Sellers & Co., Inc., Wm. 


Bevels 
Brown & gharpe Mfg. Co. 
Starrett Cw. L. S. 


Billets 
United Steel Co. 
Blocks, Chain 


See Hoists, Hand 


Blocks, Arbor Driving 
Nicholson & Co., W. H. 
Sellers & Co., Inc., Wm. 


Blocks, Die 


Hartford Special 
chinery Co. 


Ma- 


Blowers 


American Blower Co. 
American Gas Furnace 


Co. 
Chicago Flexible Shaft 
Co. 
Ingersoll-Rand Co. 
Niles-Bement-Pond Co. 
Westinghouse Electric & 
Mfg. Co. 


Blue Printing Machines, 
Electric 


Wickes Bros. 


Blue Prints 
Wickes Bros. 


Bolt and Nut Machinery 


Acme Machinery Co 
Detrick & Harvey Ma- 
chine Co. 
Harrington, Son & Co. 
Edwin 
Landis Machine Co. 
National-Acme Mfg. Co. 
National Machinery Co. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co. 
Sellers & Co. Inc., Wm. 
Standard Engr. Works 
Wells & Son Co., F. E. 


Wiley & Russell Mfg. 
Co. 
Bolt Threading Ma- 


chines 
Landis Machine Co. 
National Machinery Co. 
Wiley & Russell Mfg. 
Co. 


Bolts and Nuts 


National-Acme Mfg. Co. 
Bone for Case-Harden- 


ing 
Rogers & Hubbard Co. 


Books, Technical 

McGraw-Hill Book Co. 
ne. 

Boosters 


Crocker-Wheeler Co. 

General Electric Co 

Westinghouse Electric & 
Mfg. Co. 


Boring ane Turning 
Mills, Vertical 
American Tool Wks. Co. 
Bullard Mach. Tool Co. 
Cincinnati Planer Co. 
Colburn Mach. Tool Co. 


Boring and Turning 
Mills, Vertical—Cont. 
Detrick & Harvey Ma- 

chine Co. 


Flather Mfg. Co. E. J. 

Harrington, Son & Co., 
Edwin 

Mitts & Merrill 

Newton Machine Tool 


Works, Inc. 
Niles-Bement-Pond Co. 
Inc., Wm. 


Sellers & Co., 

Boring, Drilling and 
Milling Machines, 
Horizontal 


Barnes Co., W. F. & John 
Beaman & Smith Co. 
Detrick & Harvey Ma- 
chine Co. 
Fitchburg Mach. Works 
Fosdick Mach. Tool Co. 
Hoefer Mfg. Co. 
Lucas Machine Tool Co. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co. 
Pr rention Tool & Supply 


Springfield Machine Tool 


Unis ersal mortng Ma- 
chine 
Vandyck Churchil! Co. 


Boring Heads, O1fset 


Marvin & Casler Ce. 
Taft Peirce Mfg. Co. 


Boring Machines 
Baker Bros. 
Beaman & Smith Co., 
Detrick & Harvey Ma- 
chine Co. 
Lucas Machine 
Moline Tool Co. 
Newton Machine 
Works, Inc. 
Niles-Bement-Pond Co. 


Tool Co. 


Tool 


Universal Boring Ma- 
chine Co. 

Boring Machines, Port- 
able 

Detrick & Harvey Ma- 
chine Co. 

Newton Machine Tool 
Works, 


Cc. 

Co., H. B. 

Boring Tools 

aepetrens Bros. Tool 
oO. 

Western Tool & Mfg. Co. 

Boxes, Tote 

Berger Mfg. Co. 

Bronze 

American Bronze Co. 


Underwood 


Broaches 

Lapointe Co., J. N. 
Lapointe Mach. “Tool Co. 
Broaching Machines 
Burr & Son, sone. T. 
Lapointe Co., J. N 
Lapointe Mach. Tool Co. 
Watson-Stillman Co. 
Buckets, Coal 
Link-Belt Co. 


Bulldozers 

Bliss Co., E. W. 

Niles-Bement-Pond Co. 

Toledo Machine &.Tool 
Co. 

Bushings 

American Bronze Co. 


Bushings, Nonadjustable 
American Bronze Co. 


Cabinets, Tool 


Armstrong Bros. Tool 
Cc 


Oo. 
Gerstner & Sons, H. 
Hammacher, Schlemmer 


& Co 
Morse Twist Drill & Ma- 
chine Co 


Calipers 

Athol Machine Co. 
Brown & Sharpe Mfg. Co. 
Slocomb Co., P = 
Starrett Co., L. S. 
Williams & Co., J. H. 


Cam Cutting Machines 


Garvin Machine Co. 
Rowbottom Machine Co 


Cams 

Boston Gear Works 
Meisel Press Mfg. Co. 
National Machine Tool 


Co. 
Rowbottom Machine Co. 


Can Making Machinery 


Ams Machine Co., Max 

Bliss Co., E. W. 

Toledo Machine & Tool 
Co 


Brown & Sharpe Mfg. Co. 


Carbonizing 
American Gas Furnace 
Ce 


Brow n & Sharpe Mfg. Co. 
Williams & a @& 


Carborundum 
See Grinding Wheels 


Cars, Industrial 
Link-Belt Co. 


Casehardening 
American Gas Furnace 
Cc 


Bosten Gear Works 

Brown & Sharpe Mfg. Co. 

Buchanan Co., The Thos. 

Chicago Flexible Shaft 
Co. 

Rogers & Hubbard Co. 

Williams & Co., J. H. 


Castings, Aluminum 

Acme Die Casting Cor- 
poration 

“ton Die Casting 


Cc 
Doe ter Die Castings Co. 
Germann Bronze Co. 


Light Mfg. & Foundry 
Co. 

Castings, Brass and 
Bronze 


Bronze Co. 
Casting 


American 

American Die 
Co. 

Germann Bronze Co. 

signe Mfg. & Foundry 
Cc 


> Inc., C. J. 
Stewart Mfgz. Co., J. K. 


Castings, Die Molded 


Acme Die Casting Cor- 
poration 

American Die Casting Co 

Doehler Die Casting Co. 

Franklin Mfg. Co. 

Germann Bronze Co. 

ey Mfg. & Foundry 


oO. 
Moberg, Inc., C. J. 
National Lead Co. 
Stewart Mfg. Co., J. K. 
Veeder Mfg. Co. 


Castings, Iron 

Athol Machine Co. 

Birdsboro Steel Foundry 
& Machine Co. 

Brown & Sharpe Mfg. Co. 

Farrel Foundry & Ma- 
chine Co. 

Holyoke Machine Co.* 

Link-Relt Co. 

aeeses Machine Too! 


Stewart Mfg. Co., J. K. 
Taylor & Fenn Co. 
Veeder Mfg. Co. 


Castings, Semi-steel 


Farrel Foundry & Ma- 
chine Co. 


June 24, 1915 
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Centering 
Gun Forgings 


We call attention to our centering Machine for Centering Solid Gun 


forgings. 


This machine consists of two headstocks and two vise carriages 
mounted upon a bed similar in design to an ordinary Lathe Bed. 
Both the vise carriages and the headstocks being adjustable by hand 
through a rack and pinions to any position on the bed required by 


the various lengths of work. 


Each headstock has a drilling spindle with 
ball bearing thrust and bronze bushed bear- 
ings direct geared through silent rawhide 
idlers to a 5 H.P. 3 to 1 variable speed motor, 
thus making each headstock entirely inde- 
pendent and avoiding the use of long high 
speed shafts. Spindles have a fine hand feed 
by means of a handwheel through worm gear- 
ing and a quick hand movement by spider 
handles, the fine hand feed throwing in auto- 
matically when operator has finished using 


the quick traverse. Motor pinions are of 
forged steel. 

The vise carriages are provided with powerful 
operated jaws having two sets of steel grips 
to suit different diameters of work. 

Machine has a capacity of from 2” to 14” in 
diameter, in lengths to suit customer.’ 
Spindle is provided with No. 4 Morse Taper 
and has speeds of 90 to 360 r.p.m. 


We are selling these machines to the most 
prominent gun _ builders. If interested 
in this or our Gun Boring or Gun Rifling 


Machines, write 


further informa- 


tion or ask for our representative to call. 





Baltimore, Md., 





Detrick & Harvey Machine Company 


U. S. A. 
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Castings, Steel 
tirdsboro Steel Foundry 
& Machine Co. 

Stewart Mfg. Co., J. K. 

Cement, Iron 

Felton, Sibley & Co. 

Smooth-On Mfg. Co. 


Centering Machines 
Detrick & Harvey Ma- 


chine Co. 
Etna Machine Co. 
Hendey Machine Co. 
National Machinery Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Wells & Son Co., F. E. 
Whiton Mach. Co., D. E. 
Centers, Planer 


Brown & Sharpe Mfg. Co. 

Cincinnati Planer Co. 

Morse Twist Drill & Ma- 
chine Co. 

Pratt & Whitney Co. 

Woodward & Powell 
Planer Co. 

Chains, Bicycle 

Link-Belt Co. 

Morse Chain Co. 

Chains, Driving 

Boston Gear Works 

Link-Belt Co 

Morse Chain 

Whitney Mfg. 

Chasers 

Landis Machine 


Co. 
Co. 


Co. 


Chemists 


Souther 
Corp., 
Chucking Machines 
Acme Machine Tool Co. 
American Tool Wks. Co. 
Brown & Sharpe Mfg. Co. 
Cleveland Automatic 
Machine Co. 
Garvin Machine Co. 
Jones & Lamson 
chine Co. 
LeBlond Machine 
a 
New Britain Machine Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Reed-Prentice Co. 
Warner & Swasey Co. 
Windsor Machine Co. 


Chucks, Centering 


Engineering 
Henry 


Ma- 
Tool 


Cushman Chuck Co 
Chucks, Drill 
Almond Mfg. Co., T. R. 


Bay State Stamping Co. 

Brown & Co., A. & F. 

Celfor Tool Co. 

Cleveland Twist Drill 
Co. 

Cushman Chuck Co. 

Detroit Twist Drill Co. 

Gronkvist Drill Chuck 
Co. 

Horton & Son E. 

Morse Twist Dail '& Ma- 
chine Co. 

Pratt Chuck Co. 

Skinner Chuck Co. 

Standard Tool Co. 

Trump Bros. Machine Co 

Tinion Mfg. Co. 

Ww pitman & Barnes Mfg 
Ce 


Whitney Mfg. Co. 
Whiton Mach Co. D. E. 
Chucks, Lathe 


Cushman Chuck Co. 
Hoggson & Pettis Mfg. 


Co. 

Horton & Son Co. E. 
Jones & Lamson Ma- 
chine Co. 
Niles-Bement-Pond Co. 


Pratt & Whitney Co., 
Pratt Chuck Co. 
Skinner Chuck Co. 
Union Mfg. Co. 
Whiton Mach. Co., 
Chucks, Magnetic 
D & W Fuse Co. 
Heald Machine Co. 
Walker Co., O. S. 
Chucks, Planer 
Cincinnati Planer Co. 
Cushman Chuck Co. 

D & W Fuse Co. 


D. B 


Harrington, Son & Co., E. 


Horton & Son Co., E. 
Niles-Bement-Pond Co. 
Skinner Chuck Co. 
Union Mfg. Co. 
Walker Co., O. S. 








Chucks, Split 

Ames Co., B. C. 

— Lathe & Grinder 
Sloan & Chace Mfg. Co. 
Stark Tool Co. 


Chucks, Tap 


Peter Bros. Mfg. Co. 
Cireuit Breakers 
General Electric Co. 
Clamps 


Brown & Sharpe Mfg. Co. 
Hammacher, Schlemmer 


& Co. 
Hoggson & Pettis Mfg. 
© 
Starrett Ce ta. 
Western Tool & te.  -. 
Williams & Co., J. 


Cleaning ¢ Dee ta 
White & Bagley Co. 
Clocks, Time 
Calculagraph 
Cloth, 
Carborundum 
Norton Co. 

Friction 

& F. 


Co. 
Abrasive 
Co. 


Clutches, 
Brown Co., A 


Caldwell, Son & Co, 
W. E. 
Edgemont Machine Co. 


Evans Friction Cone Co. 


Farrel Foundry & Ma- 
chine Co. 

Holyoke Machine Co. 

Johnson Machine Co., 
Carlyle 


Link-Belt Co. 

Niles-Bement-Pond Co. 

O. K. Clutch & Machinery 
Co. 

Coal Handling Machin- 
ery 
Caldwell 
H. W. 

Link-Belt Co. 
Sprague Electric Works 


& Son Co., 


Coilers, Spring 
Garvin Machine 
Coils, Electrical 
D & W Fuse Co. 
Collets 


Brown & Sharpe Mfg. Co. 
Taft Peirce Mfg Co 


Co. 


Union Twist Drill Co. 
Whitney Mfg. Co. 
Compound, Pipe Joint 
Dixon Crucible Co., Jos 
Smooth-On Mfg. Co 
Compressors, Air 
American Air Compres- 
sor Works 


Blanchard Machine Co. 

Independent Pneumatic 
Tool Co. 

Ingersoll-Rand Co. 

International Steam 
Pump Co. 


Sullivan Machinery Co. 


Compressors, Gas 

Ingersoll-Rand Co. 

International Steam 
Pump Co. 

Snow Steam Pump Wks 


Conduit, Interior 

Sprague Electric Works 

Cones, Friction 

Evans Friction Cone Co. 

Connecting Rods and 
Straps 


Standard Gauge Steel Co. 

Contract Work 

American Machine & 
Foundry Co. 

Bauroth Machine & Tool 

Yorks 

Bennett Mfg. Co. 

Blanchard Machine Co. 

Cowdrey . ichine 
Works, C. H. 

Detrick & Harvey Ma- 
chine Co. 


Garvin_Machine Co. _ 
Grant Mfg. & Mach. Co. 
Hartford Special Ma- 


chinery Co. 
Holyoke Machine Co. 


Meisel Press Mfg. Co. 
Newton Machine Tool 


Works, Inc 
Rowbottom Machine Co, 
Taft Peirce Mfg. Co. 
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Controllers and Starters, 
Electric 

C&C Electric & Mfg. Co. 

Crocker-Wheeler Co. 

General Electric Co. 


Coping Machines 
Long & Allstater 
Niles-Bement-Pond 


Co. 
Co. 
Corundum 

See Grinding Wheels 
Cotter Pins 

Standard Tool Co. 
Whitman & Barnes Mfg. 


Co. 


Cotter Pin Machinery 


Shuster Co., F. B. 
Counterbores 

Cleveland Twist Drill 
Co. 


Detroit Twist Drill Co. 
Morse Twist Driil & Ma- 
chine Co. 
Pratt & Whitney Co. 
Slocomb Co., T. 
Starrett Co., L. S. 
Wells & Son Co., F. E. 
Counters 
New Haven 
Supply Co. 
Reot Ce... C. J. 
Veeder Mfg. Co. 


Countershafts 

Almond Mfg. Co., T. R. 
Brown & Sharpe Mfg. Co. 
Evans Friction Cone Co. 
Garvin Machine Co. 
Kempsmith Mfg. Co. 


Trolley 


LeBlond Machine Tool 
- » me 

Manufacturing Equip- 
ment & Engr. Co. 


Norton Grinding Co. 
Safety Emery Wheel Co. 
Warner & Swasey Co. 
Wilmarth & Morman Co. 
Counting and Printing 
Wheels 

Doehler Die Casting Co. 
Franklin Mfg. Co. 
National Lead Co. 


Counting Machines 

New Haven Trolley 
Supply Co. 

Root Co., C. J. 

Veeder Mfg. Co. 


Hose 
Pneumatic 


Couplers, 
Independent 
Tool Co. 
Ingersoll-Rand Co. 


Couplings 

Almond Mfg. Co., T. R. 

Caldwell & Son Co., 
H. W. 

Edgemont Machine Co. 

Independent Pneumatic 
Tool Co. 

Nicholson & Co., W. H. 

Cranes 

Link-Belt Co. 

Niles-Bement-Pond Co. 

Northern Enginering 
Works 

Sellers & Co., Inc., Wm. 

renee Bridge & Crane 


V aie ek Churchill Co. 


Cranes, Portable Floor 
Canton Foundry & Ma- 
chine Co. 


Crank Pin Turning Ma- 
chines 

Niles-Bement-Pond Co. 

Underwood Co., H. B. 


Crank Shafts 
Standard Gauge 
Co. 


Crucibles 

Dixon Crucible Co., Jos. 

Niles-Bement-Pond Co. 

Sellers & Co., Inc., Wm. 

Standard Gauge Steel 
Co. 


Steel 


Cupolas and _ Ladies, 
Foundry 


Paxson Co., J. W. 
Cut-outs, Electrical 


D & W Fuse Co. 
General Electric Co. 
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Cutters, Milling 

Barber-Colman Co. 

Becker Milling Machine 
Co. 

Brown & Sharpe Mfg. Co. 

Cleveland Twist Drill 
Co. 

Detroit Twist Drill Co. 


Ingersoll Milling Ma- 
chine Co. 

Morse Twist Drill& Ma- 
chine Co. 

Pratt & Whitney Co. 


Sloan & Chace Mfg. Co. 
Standard Tool Co. 
Thurston Mfg. Co. 
Union Twist Drill Co. 
Ward & Sons, Edgar T. 
Whitney Mfg. Co. 


Cutting Compounds 

Crescent Oil Co. 

Racine Tool & Machine 
Co. 

Texas Company, The 

White & Bagley Co. 


Cutting-Off Machines 
Armstrong Tool 
Co 


Drown & Sharpe Mfg. Co. 
Detrick & Harvey Ma- 
chine Co. 
Etna Machine 
Garvin Machine 


Bros. 


Co. 
Co. 


Gorton Machine Co., Geo. 

Hurlburt-Rogers Ma- 
chine Co. 

Landis Machine Co. 

Newton Machine Tool 


Works, Inc. 
Nutter & Barnes Co. 
Oxweld Acetylene Co. 
Peter Bros. Mfg. Co. 
Pratt & Whitney Co. 
Vandyck Churchill Co. 


Cutting Off Machines, 
Pipe 

(See Pipe-Cutting and 
Threading Machines) 


Cutting-Off Tools 

Armstrong Bros. Tool 
Co. 

Brown & Sharpe Mfg. Co. 


Cutting-Off Tools 
Cleveland Twist 
Co. 


Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Pratt & Whitney Co. 
Warner & Swasey Co. 
Western Tool & Mfg. Co. 


Drill 


Cutting, Oxy-acetylene 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
International Oxygen 


Yo. 
Oxweld Acetylene Co. 


Cyclometers 
Veeder Mfg. Co. 


Dealers, Machinery 
Garvin Machine Co. 
Marshall & Huschart 
Machinery Co. 
Niles-Bement-Pond Co. 
Prentiss Tool & Supply 
Co. 
F Say af Frank 
Vandyck Churchill Co. 


Diamond Tools 

American Emery 
0. 

Crafts, Arthur A. 


Dickinson, Thos. L. 
Safety Emery Wheel Co. 


Wheel 


Die Heads 

Jones & Lamson Ma- 
chine Co. 

Landis Machine Co. 

National Acme Mfg. Co. 

National Machinery Co. 

wRer & Russell Mfg. 
oO. 


Dies, Pipe Threading 

Bignall & Keeler Ma- 
chine Co 

Landis Machine Co. 


Dies, Sheet Metal 
Bauroth Machine & Tool 


Co 
Bliss Co., E. W. 
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Dies, Sheet Metal 
—Continued 


Columbus Die, 
Machine Co. 
Ferracute Machine Co. 
Gem City Machine Co. 
Grant Mfg. & Mach. Co. 
Modern Tool, Die & Ma- 
chine Co. 
New Britain Machine Co. 
Niagara Machine & Tool 
Works 
Pratt & Whitney Co. 
Sloan & Chace Mfg. Co. 
Thurston Mfg. Co. 
Toledo Machine & Tool 


Tool & 


Co 
U ro ersal Trolley Wheel 


Ww 7 Machine Wks. 


Dies, Sub-Press 


magueth Machine & Tool 

oO. 

Columbus Die, Tool & 
Machine Co. 

Gem City Machine Co. 

Grant Mfg. & Mach. Co. 

Modern Tool, Die & Ma- 
chine Co. 

Nelson Tool Co. 

Pratt & Whitney Co. 

Waltham Machine Wks. 


Dies, 
ing 
Errington, F. A. 
Geometric Tool Co. 
Jones & Lamson 
chine Co. 
Landis Machine Co. 
National Acme Mfg. Co. 
National Machinery Co. 
Pratt & Whitney Co. 
Warner & Swasey Co. 
Wiley & Russell Mfg. Co. 


Threading, Open- 


Ma- 


Disinfectants for Shops 
Crescent Oil Co. 


Drill Holders 


Armstrong Bros. Tool 
Co. 

Drilling Compounds 

Crescent Oil Co. 

Racine Tool & Machine 
Co. 

Texas Company, The 

White & Bagley Co. 


Drilling Machine — 


Barnes Drill Co., 
Covington Multiple 


Co 
Hoefer Mfe. Co. 
a Automatic Tool 
oO. 


Drill 


Drilling Machines, Auto- 
matic 

Baker Bros. 

National Automatic Tool 
Co. 


Drilling Machines, Bench 

Ames Co., B. C. 

Barnes Co., W. F. & John 

Clark Electric Go., Inc 
Jas., Jr 

Hisey-Wolf Machine Co 

Hoefer Mfg. Co. 

Ingersoll-Rand Co. 

National Automatic Tool 


‘Oo. 
National Machinery Ce 
Pratt & Whitney Co. 
Sigourney Tool Co. 

U. S. Electrical Tool Co. 


Drilling Machines, Boiler 


American Tool Wks. Co. 

Cincinnati Bickford Tool 
Co. 

Fosdick Mach. Tool Co. 

Ingersoll-Rand Co. 

Mueller Mach. Tool Co. 


Niles-Bement-Pond Co. 
Reed-Prentice Co. 
Sellers & Co., Inc., Wm 


Drilling Machines, Elec- 
tric 

Cincinnati Electrical 

Tool Co 


Clark Electric Co., 


as. Jf. 
Hisey-Wolf Machine Co 
Independent Pneumatic 
Tool Co 
v SE lectrical Tool Co. 


Inc., 
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HOW MANY HOLES? 








— DRILLS AND REAMERS ARE NOT PERFECT. 
THEY DO NOT REPRESENT THE ULTIMATE. ALWAYS 
WE ARE GOING FORWARD, IMPROVING OUR PRODUCT 
FROM YEAR TO YEAR IN AN UNTIRING EFFORT TO 


APPROACH A CONDITION OF ABSOLUTE EXCELLENCE. 
FORTY YEARS OF EXPERIMENTS, OF GROWTH, OF EXPERI. 
ENCE AND REAL DEVELOPMENT ARE NOT WITHOUT A 
BENEFICIAL CONTRIBUTION TO OUR PRODUCT. £ THE 
ONLY TEST OF MERIT THAT CAN BE APPLIED TO DRILLS 
AND REAMERS IS: HOW MANY HOLES CAN THEY PRO- 
DUCE AND FINISH IN A GIVEN TIME AND HOW MANY 
DURING THE LIFE OF THE TOOL? MANY OF OUR CUS. 
TOMERS TELL US THAT “CLEVELAND” DRILLS AND 
REAMERS CONSISTENTLY GIVE MORE HOLES PER DOLLAR 





THAN ANY OTHER SIMILAR TOOLS. 






CHICAGO NEW YORK 


9 NORTH JEFFERSON STREET 30 READE STREET 





CLEVELAND 
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Drilling Machines, Hand 

Cincinnati Electrical 
Tool Co. 

U. 8S. Electrical Tool Co. 


Drilling Machines, 
Heavy Duty 

Baker Bros. 

Colburn Mach. Tool Co. 


Drilling Machines, 
Horizontal 

Detrick & Harvey 
chine Co. 


Ma- 


Drilling Machines, Inde- 
pendent Spindle Speeds 

National Automatic Tool 
Co. 


Drilling Machines, Mul- 
tiple Spindle 

sarnes Co., W. F. & John 
farnes Drill Co., Ine. 

Baush Machine Tool Co. 

Garvin Machine Co. 

Marragtee & Son Co., 
Edwi 

Moline “Tool Co. 

National Automatic Tool 
Co. 

Newton Machine Tool 
Works, Inc. 

Pratt & Whitney Co. 

Sellers & Co., Inc., Wm. 


Drilling Machines, Pneu- 
matic 

Independent Pneumatic 
Tool Co. 

Ingersoll-Rand Co. 

International Steam 
Pump Co. 

Sullivan Machinery Co. 

Drilling Machines, Port- 
able 


Clark Electric Co., Inc., 
Jas., Jr. 

Gem Mfg. Co. 

Hisey-Wolf Machine Co. 

Ingersoll-Rand Co. 

Newton Machine Tool 
Works, Ine. 


Niles-Bement-Pond Co. 
U. S. Electrical Tool Co. 


Drilling Machines, 
Radial 

American Tool Wks. Co 

Baush Machine Tool Co 


Cc me innati Bickford Tox 1 


Detrick & Harvey Ma- 
chine Co. 
Dreses Machine Tool Co. 


Fosdick Mach. Tool Co. 
Gang Co., Wm. E. 
Harrington, Son & Co., 
Edwin 
Henry & Wright Mfg. 
Mue ler Mach. Tool Co. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co. 
Reed-Prentice Co. 
Sellers & Co., Inc., Wm. 
Drilling Machines, Rail 
Moline Tool Co. 
Newton Machine Tool 
Works, Ine. 
Niles-Bement-Pond Co 
Sellers & Co., Inc., Wm. 


Standard Tool Co. 


Drilling Machines. Rock 


Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Drilling Machines, Sensi- 
tive 
Clark Electric 


Jr. 
& Wright 


Co., Inc., 


Jas., 

Henry Mfg. 
‘o. 

Knight Machinery Co., 
W. B 


Leland-Gifford Co. 
Pratt & Whitney Co. 
Sigourney Tool Co. 
Taylor & Fenn Co. 


Drilling Machines, Tur- 
ret 

National Automatic Tool 
Co. 

Drilling Machines, Ver- 


tical 
Baker Bros. 
Barnes Co., W. F. & John 
Barnes Drill Co., Ine. 


Beaman & Smith Co. 








Drilling Machines, Ver- 
tical—Cont. 


Celfor Tool Co. 
a. “rea Bickford Tool 
Oo. 

Clark Electric Co., Inc., 
Jas., Jr. 

Colburn Mach. Tool Co. 

Detrick & Harvey Ma- 
chine Co. 

Fosdick Mach. Tool Co. 

Garvin Machine Co. 

Gould & Eberhardt 

Harrington, Son & Co., 


E. 
Henry & Wright Mfg. 
Co. 
Hoefer Mfg. Co. 
Knight Mael hinery Co., 
W. B. 
Leland-Gifford Co, 
Moline Tool Co. 
Morse Twist Drill & Ma- 
chine Co. 
Niles-Bement-Pond Co, 
Pratt & Whitney Co. 
Reed-Prentice Co. 
Sellers & Co., Inc., Wm. 
Sigourney Tool Co. 
Sloan & Chace Mfg. Co. 


Drill Rods 
Ward Sons, Edgar T. 


Drill Speeders 


Graham Mfg. Co. 
Drills, Center 
Cieveland Twist Drill 


Detroit Twist Drill Co. 
Morse Twist Drill & Ma- 
chine Co. 
Pratt & Whitney Co. 
Slocomb Co. y 2 
Standard Tool Co. 
Union Twist Drill Co. 
Whitman & Barnes Mfg. 
Co. 


Drills, Flat 


Celfor Tool Co. 
Cleveland Twist Drill 
Co. 


Pratt & Whitney Co. 


Whitman & Barnes Mfg. 
Co. 

Drills, Ratchet 

Armstrong Bros. Tool 
~ 

Cleveland Twist Drill 


Co. 
Detroit Twist Drill Co. 


Pratt & Whitney Co. 

Union Twist Drill Co. 

Whitman & Barnes Mfg. 
Co. 

Drives, Chain 

Morse Chain Co. 

Dynamometers, Electric 

Sprague Electric Works 


Dynamos 


Cc & C Electric & Mfg. 


Cc Ned E bootete Co., Inc., 


Jas., 


ree ker- Ww heeler Co. 


Reliance Electric & En- 
gineering Co. 
Sureaue Electric Works 


Westinghouse’ Electric 


& Mfg. Co. 


Driven Tools 
& Myers 


Electric 
Forbes 


Electrical Instruments 


frown Instrument Co. 
General Electric Co 
Weston Electrical In- 


strument Co. 


Electrical Measuring 
Instruments 
Weston Electrical 
strument Co. 


In- 


Electrical Supplies 

D & W Fuse Co. 

General Electric Co. 

Sprague Electric Works 

Westinghouse Electric 
& Mfg. Co 


Elevators 
Harrington, Son & Co., E. 
Link-Belt Co 
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Emery Wheel Dressers 

American Emery Wheel 
Works 

Crafts, Arthur A. 

Dickinson, Thos. L. 

Heald Machine Co. 

Norton Co. 

Reed Mfg. Co. 

Safety Emery Wheel Co. 

Standard Tool Co. 

Vitrified Wheel Co. 


Emery Wheels 
See Grinding Wheels 


Enamels 
Moller & Schumann Co. 


Enamel Machinery 


Felton, Sibley & Co. 
Moller & Schumann Co. 


Engineers,. Mechanical 
and Electrical 


Cc & C Electric & Mfg. 


‘oO. 
Hartford Special Ma- 
chinery Co. 
Link-Belt Co. 
Taft-Peirce Mfg. Co. 


Engines, Automobile 
Doehler Die-Casting Co. 
Franklin Mfg. Co., H. H. 


Engines, Gas and Gaso- 
line 

Automatic Machine Co. 

Grant Mfg. & Mach. Co. 


Engines, Steam 
American Blower Co. 
Nazel Engineering Wks. 


Engraving Machinery 
yorton Machine Co., Geo. 


Expanders, Tube 
Nicholson & Co., W. H. 
Pratt & Whitney Co. 
Watson-Stillman Co. 


Fans, Electric 

General Electric Co. 

Sprague Electric Works 

Westinghouse’ Electric 
& Mfg. Co. 


Fans, Exhaust 
American Blower Co. 
General Electric Co. 


File Handles 

Doane Mfg. Co. 
Nicholson File Co. 
Western Tool & Mfg. Co. 


Files and Rasps 

American Swiss 
& Tool Co. 

Barnett Co., G. H. 

Hammacher, Schlemmer 
& Co. 

Simonds Mfg. Co. 
(Fitchburg) 

Whitman & Barnes Mfg. 


File 


of 


Co. 
Filing Machines 
Ames Co., B. C. 


Detrick & Harvey Ma- 


chine Co. 
Thurston Mfg. Co. 


Filler, Iron 

Felton, Sibley & Co. 
Fittings, Hydraulic 
Watson-Stillman Co. 
Flexible Shafts 


Chicago Flexible Shaft 
Co 


Errington, a. a 
Gem Mfg. Co. 
Forging Machinery 
Bradley & Son, C. C 


National Machinery Co. 
Forgings, Drop 
Billings 


& Spencer Co 
Bliss Co., E. W. 
Brown & Co., A. & F. 
Moore Drop Forging Co. 
Page-Storms Drop 
Forge Co 
Williams & Co., J. H. 
Forgings, Steel 
Halcomb Steel Co. 
Moore Drop Forging Co. 
Page-Storms Drop 
Forge Co 
United Steel Co. 
Forgings, Vanadium 
Halcomb Steel Co 
Moore Drop Forging Co. 
Page-Storms Drop 
Forge Co. 
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Forks, Dumping 
Brown & Sharpe Mfg. Co. 


Foundry Supplies 


Berger Mfg. Co. 
Paxson Co., J. W. 


Fountains, Bubbling 
Allen Filter Co. 


Fountains, Drinking 
Allen Filter Co. 
Manufacturing Equip- 
ment & Engr. Co. 
Sanitary Fountain & 
Specialty Co. 


Fountains, Sanitary 


Drinking 
Sanitary Fountain & 
Specialty Co. 


Frictions, Paper and 


Iron 
Link-Belt Co. 


Furnaces, Annealing and 
Tempering 
American Gas 

Co. 
Brown & Sharpe Mfg. Co. 
Chicago Flexible Shaft 


Furnace 


Co. 
Gilbert & Barker Mfg. Co 
Furnaces, Case Harden- 


ing 
American Gas Furnace 
aI 


Bellevue Furnace Co. 
Brown & Sharpe Mfg. Co. 
Chicago Flexible Shaft 


Co. 
Gilbert & Barker Mfg. Co 
Furnaces, Electric 
American Gas Furnace 
Co. 
Brown Instrument Co. 
General Electric Co. 
Furnaces, Enameling 
American Gas Furnace 
Cc 


oO. 

Bellevue Furnace Co. 

Gilbert & Barker Mfg. Co 

Furnaces, Gas 

American Gas Furnace 
Co 


Bellevue Furnace Co. 
Chicago Flexible Shaft 


Co 
Gilbert & Barker Mfg. Co 


Furnaces, Melting 
American Gas Furnace 
Cc 


oO. 
Chicago Flexible Shaft 
Co. 


Furnaces, Oil 
American Gas Furnace 
Co. 


Bellev ue * sieeees e Co. 
Best, 
Cc hicago- El lexible 
Co. 
Gilbert & Barker Mfg. Co 
Furniture, Machine Shop 
3erger Mfg. Co. 
Manufacturing Equip- 
ment & Engr. Co. 
Western Tool & Mfg. Co 
Fuses 
D& W 
General 


Shaft 


Fuse Co. 
Electric Co. 


Gages, Dial 


Ames Co., B. C. 
Starrett Co., L. S. 


Gages, Recording 
Bristol Co. 

Brown Instrument Co 
Starrett Co., L. S. 


Gages, Snap 
Gronkviat Drill Chuck 


Taft-P eirce Mfg. Co 


Gages, Standard 

Brown & Sharpe Mfg. Co, 

Cleveland Twist Drill 
Co. 


Gemmiviet Drill Chuck 


Twist Drill & Ma- 
chine Co. 

Pratt & Whitney Co. 

Slocomb Co., J. T. 

Starrett Co., L. S. 

Taft-Peirce Mfg. Co. 

Walker Co., O. S. 


oo se 


Wiley & Russell Mfg. Co. 
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Gaskets 
Smooth-On Mfg. Co. 


Gear Cutting Machinery 


Adams Co. 
Barber-Colman Co. 
Becker Milling Machine 


oO. 

Bilgram Machine Works 

Boston Gear Works 

Brown & Sharpe Mfg. Co. 

Cincinnati Gear Cutting 
Machine Co. 

Clough, R. M. 

Fellows Gear Shaper a 

Flather Mfg. Co., E. 

Foote Bros. Gear & Nia- 
chine Co 

Garvin Machine Co. 

Gleason Works 

Gould & Eberhardt 

Harrington, Son & Co., 
cdwin 

Lees-Bradner Co. 

Marshall & MHuschart 
Machinery Co. 

Meisselbach - Catucci 


Mfg. Co. 

Newark Gear Cutting 
Machine oO. 

New Britain Machine Co. 

Newton Machine Tool 
Works, Inc. 


Niles-Bement-Pond Co. 
oh. “eae Tool & Supply 


Sloan & Chace Mfg. Co. 
Van Dorn & Dutton 
Waltham Machine Wks. 
Whiton Mach. Co., D. E. 
Gear Tempering Ma- 
chinery 


Gleason Works 


Gear Testing Machinery 

Adams Co. 

Brown & Sharpe Mfg. Co. 

Gleason Works 

Morse Twist Drill & Ma- 
chine Co. 

Union Twist Drill Co. 


Gears, Cast 
Brown Co., A. & F. 
Caldwell & Son 
H. W. 
Citroen Gear Co. 
Doehler Die Casting Co 
Farrel Foundry & Ma- 
chine Co. 
Franklin Mfg. Co., H. H. 
Grant Gear Works 
Horsburgh & Scott Co. 
Link-Belt Co. 
National Lead Co. 
Philadelphia Gear Wks. 
Van Dorn & Dutton 


Co. 


Gears, Cut 

Adams Co. 
Albaugh-Dover Co. 
Bilgram Machine Wks. 
Boston Gear Works 
Brown & Sharpe Mfg. Co. 


Caldwell & Son Co, 
H. W. 

Chicago Rawhide Mfg 
Co. 

Cincinnati Gear Co. 

Citroen Gear Co. 

Earle Gear & Mach. Co 

Farrel Foundry & Ma- 
chine Co. 


Fawcus Machine Co. 

Fellows Gear Shaper Co 

Flather Mfg. Co., E. J. 

Foote Bros. Gear & Ma- 
chine Co. 

Garvin Machine Co. 

General Electric Co. 

Gleason Works 

Gould & Eberhardt 

Grant Gear Worts 

Harrington, Son & Co. 
Edwin 

Horsburgh & Scott Co. 

Link-Belt Co. 

Meisel Press Mfg. Co. 

Meisselbach - Catucci 
Mfg. Co. 

Morse Chain Co. 

New England Gear Wks. 

New Process Gear Corp 

Newark Gear Cutting 
Machine Co. 

New York Gear Wks 

Northern Engineering 
Works 

Nuttall Co., R. D. 

Phils rdelphia Gear Wks 

Sawyer Gear Works 

Simonds Mfg. Co. of 
(Pittsburgh) 

Van Dorn & Dutton 


Gears, Herringbone 
Fawcus Machine Co. 
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One Complete Casting 
—done in one operation— 
by the Stewart die moulding process. Simplify 
and strengthen your construction by having 
many parts cast in one. The Stewart process 
does it—and cuts the cost from thirty to seventy-five 
per cent. Makes uniform and perfect castings in white 
brass or babbitt—in large quantities--far better and 
more economical than machine parts. Send for inter- 
esting booklet, ““‘Die Moulded Castings,’”’ to the J. K. 
Stewart Manufacturing Company, Wells Street Bridge, 
Chicago. We solicit inquiries concerning die castings 
in large quantities. 
Better castings—less cost—by 
| the Stewart die moulding process 
. 
j \ 
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Gears, Rawhide 


See Gears, Cut 


Gears, Worm 


Albaugh-Dover Co. 
Works 


B silgram Machine 
itroen Gear Co 

Seams Gear Works 

Link-Belt Co. 

Generating Sets 

C & C Electric & Mfg. 
Co 

Clark Mioctric Co., Ine. 
gas. « 

Croc ke PW heeler Co 
General Electric Co. 

Sprague Electric Works 

Generators, Gas 

American Gas Furnace 
Co. 

International Oxygen 
Co. 

Graphite 

Dixon Crucible Co., Jos. 


Felton, Sibley & Co. 


Grinders, Ball 


Rivett Lathe & Grinder 


Co. 

Van Norman Machine 
Tool Co. 

Grinders, Bench Type 


Athol Machine Co. 

Blount Co., J. G. 

Cincinnati Electrical 
Tool Co. 

Clark Rpeatese Co., 

as., « 

Forbes & Myers 

Hisey-Wolf Machine Co. 

Norton Co. 

Pratt & Whitney Co. 

Safety Emery Wheel Co. 

Union Twist Drill Co. 

U. S. Electrical Tool Co. 

Van Norman Machine 
Tool Co. 

Walker Co., O. § 


Inc., 


Grinders, Center 

Bath Grinder Co 

Cincinnati Electrical 
Tool Co. 

Clark Electric 
Jas., Jr. 

Gem Mfg. Co 

Greenfield Machine Co 


Co., Inc., 


Hisey-Wolf Machine Co. 
Mueller Machine Tool 
Co. 


Niles-Bement-Pond Co 
Trump. Bros. Machine Co. 
U. S. Electrical Tool Co. 


Grinders, Chucking 
Bath Grinder Co. 
Brown & Sharpe Mfg. Co. 
Bryant Chucking 
Grinder Co. 
Heald Machine Co. 
Landis Tool Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Rivett Lathe & Grinder 


Co. 
Grinders, Cutter 
Becker Milling Machine 
Co. 


Blake & Johnson Co. 
Brown & Sharpe Mfg. Co. 


Cincinnati Milling Ma- 
chine Co. 

Clark Electric Co., Inc., 
Jas., Jr. 

Garvin Machine Co. 
Gould & Eberhardt 

Greenfield Machine Co., 

Heald Machine Co. 

Ingersoll-Milling Ma- 
chine Co. 

Leland-Gifford Co 

Le Blond Machine Tool 
Co., R. K. 

Niles-Bement-Pond Co. 


Norton Grinding Co. 
Nutter & Barnes Co. 
Pratt & Whitney Co. 
Union Twist Drill Co. 
U. S. Electrical Tool Co. 
Walker Co., O. S. 

Wells & Son Co. F. FE. 
Wilmarth & Morman Co. 


Grinders, Cylindrical 


Bath Grinder Co 
Brown & Sharpe Mfg. Co. 


Bryant Chucking Grind- 
er Co. 
Clark Electric Co., Inc., 


Jas., Jr. 
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Grinders, Cylindrical 
—Continued 
Farrel Foundry & 
chine Co. 
Greenfield Machine 
Heald Machine Co 
Hisey-Wolf Machine Co. 
Landis Tool Co. 
Leland-Gifford Co. 
Morse Twist Drill & Ma- 
chine Co. 
Norton Grinding Co. 
Pratt & Whitney Co 
U. S. Electrical Tool Co. 
Norman Machine 


Ma- 


Co. 


Walker Co. Oo. 8 


Grinders, Die 


Landis Machine Co 


National Machinery Co. 

Grinders, Disk 

Bryant Chucking Grind- 
er Co 

Heald Machine Co. 

Landis Machine Co. 

Rowbottom Machine Co. 


Emery Wheel Co. 
& Fenn Co. 


Safety 
Taylor 


Grinders, Drill 

Clark Electric Co., Inc., 
Jas., JF 

Heald Machine Co. 


Hisey-Wolf Machine Co. 
Morse Twist Drill & Ma- 
chine Co. 

Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Safety Emery Wheel Co. 
Sellers & Co., Inc., Wm. 
Standard Tool Co. 

U. S. Electrical Tool Co. 
Wells & Son Co., F. E. 
Wilmarth & Morman Co. 


Grinders, Floor 
Norton Co. 


Grinders, Hand 
Brown & Sharpe 
Carborundum Co 


Mfg. Co. 


Grinders, Internal 
Bath Grinder Co 
Brown & Sharpe Mfg. Co. 
Bryant Checkine Grind- 
er Co. 
Cincinnati 
Tool Co. 
Clark Electric 
Jas.. df. 
Garvin Machine Co. 
Greenfield Machine Co. 
Heald Machine Co. 
Hisey-Wolf Machine Co. 
Landis Tool Co. 
Pratt & Whitney Co 
Rivett Lathe & 


Co. 
U. S. Electrical Tool Co. 


Electrical 


Co., Ine., 


Van Norman Machine 
Tool Co. 

Walker Co., O. S 

Wells & Son Co., F. E. 


Grinders, Plain 


Blake & Johnson 
Blount oe. ws Ge 


Co. 


trown & Sharpe Mfg. Co. 


Clark Electric Co., Inc., 
Jas., JF. 

Forbes & Myers 

La Salle Mach. Tool Co. 


Walker Co., O. S 
Wells & Son 


Grinders, Portable 
Armstrong - Blum 
Cc 


oO. 
Cincinnati Electrical 
Tool Co. 
Clark Electric Co., Inc., 


Jas., Jr. 


Grinders, Saw 
Nutter & Barnes Co 


Grinders, Surface 
Bath Grinder Co. 
Blake & Johnson 
Blanchard Machine 


Co. 
Co. 


Brown & Sharpe Mfg. Co. 


Detrick & Harvey Ma- 
chine Co 

Garvin Machine Co. 

Heald Machine Co. 

La Salle Mach. Tool Co. 

Leland-Gifford Co. 

Pratt & Whitney 

Rowbottom 

Safetv Emery 

U. S. 

Walker Co., O. S 


Co. 


RICAN 


Grinder 


Cc 2. 


Mfg. 


Machine Co. 
Wheel Co. 
Electrical Tool Co. 


Grinders, Tool 
Armstrong Bros. 
Co, 
Bath Grinder Co. 
3arnes Co., W. F. & John 
Blake & Johnson Co. 
Blount Co., J. G. 
Brown & Sharpe Mfg. Co 
Cincinnati Milling Ma- 
chine Co. 
Forbes & Myers 
Greenfield Machine Co. 
Heald Machine Co. 
Landis Machine Co 
Landis Tool Co 
La Salle Mach. 
LeBlond Machine 

Co., R. K. 

Lelkz ind- Gifford Co. 

Morse Twist Drill & Ma- 
chine Co. 

National Machinery Co. 

Newark Gear Cutting 

Machine Co. 
Niles-Bement-Pond Co. 
Norton Grinding Co. 
Nutter & Barnes Co. 
Pratt & Whitney Co. 
Rowbottom Machine Co. 
Safety Emery Wheel Co. 
Sellers & Co., Inc., Wm. 
Standard Tool Co. 
Taylor & Fenn Co. 
su Tnion Twist Drill Co. 

. S. Electrical Tool Co. 
Vardvet Churchill Co 
Vitrified Wheel Co., 
Walker Co., O. S. 
Wells & Son Co., F. E. 
Wilmarth & Morman Co. 


Tool 


Tool Co. 
Tool 


Grinding Compounds 
Crescent Oil Co. 

Texas Company, The 
White & Bagley Co 


Grinding or Polishing 
Machines 

Abbott Ball Co 

American Emery Wheel 
Works 

Barnes Co., W. F. & John 
jath Grinder Co 

Blake & Johnson Co. 


Blanchard Machine Co. 

Blount Co., J. G. 

Brown & Sharpe Mfg. Co 

Bryant Chucking Grind- 
er Co 

Buchanan Co., The Thos 


Clark Electric Co., Inc., 
Jas.. Jf. 

Forbes & Myers 
yreenfield Machine Co. 


Harrington, Son & Co., E. 
Heald Machine Co. 
Landis Tool Co. 
Leland-Gifford Co. 


Mitts & Merrill 

New Britain Machine Co 

Newton Machine Tool 
Works, Inc. 


Niles-Bement-Pond Co. 
Rowbottom Machine Co. 
Safety Emery Wheel Co. 
Union Twist Drill Co. 
U. S. Electrical Tool Co. 
Vitrified Wheel Co. 
Walker Co., O. S. 

Wells & Son Co., F. E. 


Grinding Wheels 


American Emery Wheel 
Works 
Buchanan Co., The Thos. 


Carborundum Co. 
Norton Co. 
Safety Emery Wheel Co. 
Vitrified Wheel Co. 
Whitney Mfg. Co. 
Wrigley Co., Thos. 
Grindstone Truing De- 
vices 
Athol Machine Co. 
Brown & Sharpe Mfg. Co. 
Gray Co., G. A. 


Grindstones and Frames 

3rown & Sharpe Mfg. Co. 

Millers Falls Co. 

Norton Co. 

Whitman & Barnes Mfg. 
Co. 


Gun-barrel Machinery 
Pratt & Whitney Co. 
Reed-Prentice Co. 


Hammers, Belt Driven 

Nazel Engineering Wks. 

Prentiss Tool & Supply 
Co. 
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Hammers, Drop 
Billings & Spencer Co. 
Bliss Co. w. 


Bradley & Son, ei ed 

Niles-Bement-Pond Co. 

Prentiss Tool & Supply 
Co. 

Toledo Machine 
Co. 


& Tool 


Hammers, Lead 

Field, Chas. H. 

Hammers, Motor Driven 

Nazel Engineering & 
Machine Works 


Hammers, Pneumatic 


Bliss Co., E. W. 
Independent Pneumatic 
Tool Co. 


Ingersoll-Rand Co. 
Nazel Engineering & 
Machine Works 
Niles-Bement-Pond 
Sellers & Co., Inc., 


Co. 
Wm. 


Steam 
. <. 


Hammers, 
Bradley & Son, 
Marshall & Huschart 
Machinery Co. 
Niles-Bement-Pond Co. 
Sellers & Co., Inc., Wm. 
Vandyck Churchill Co. 


Hangers, Shafting 
a & Roller Bearing 


xm & Sharpe Mfg. Co. 
Fafnir Bearing Co. 


Hess-Bright Mfg. Co. 
New Departure Mfg. Co. 


Niles-Bement-Pond Co. 
S K F Ball Bearing Co. 
Sellers & Co., Inc., Wm. 


Hardening and Temper- 
ing Baths 

General Electric Co 

Hardness Measuring In- 
struments 

Shore’ Instrument & 
Mfg. Co. 


Heating and Ventilating 
Equipment 
American Blower Co. 


Hobs 
Barber-Colman Co. 
Boston Gear Works 
Brown & Sharpe Mfg. Co. 
Gould & Eberhardt 
Union Twist Drill Co. 


Hobbing Machines, Gear 


Barber-Colman Co. 
Boston Gear Works 
Gould & Eberhardt 
Lees-Bradner Co. 
Meisselbach - Catucci 
Mfg. Co. 
Newark Gear 
Machine Co. 
Néw Britain Machine Co 


Cutting 


Newton Machine Too! 
Works, Inc. 

Pratt & Whitney Co. 

Hoisting and Conveying 
Machinery 

Caldwell & Son Co., 
H. W 

Ford Chain Block & 
Mfg. Co. 

Link-Belt Co. 

Hoists 

Chisholm-Moore Mfg. Co. 

Hoists, Electric 

Chisholm-Moore Mfe. Co 


Crocker-Wheeler Co. 
Niles-Bement-Pond Co. 
Sprague Electric Works 


Hoists, Hand 
Ford Chain 
Mfg. Co. 
Harrington, Son & Co., E. 

Ingersoll-Rand Co. 
Niles-Bement-Pond Co. 


Block & 


Hoists, Portable 


Canton Foundry 
chine Co 


& Ma- 


Hoists, Pneumatic 

Independent Pneumatic 
Tool Co 

Ingersoll- Rand Co. 


Hones 
Carborundum' Co. 
Norton Co. 
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Hose, Steel 
Sprague Electric Wks 
Hydrogen 
International Oxygen 
Co. 
Igniters, Gas Engine 
Doehler Die Casting Co 
Franklin Mfg. Co., H. H. 


Indexing Machines 


Springfield Machine 
Tool Co. 
Indicators, Speed 


Brown Instrument Co. 
Brown & Sharpe Mfg. Co 
Starrett Co., L. S. 
Veeder Mfg. Co. 


Indicators, Test 
srown & Sharpe Mfg. Co 


Norton Grinding Co. 

Starrett Co., L. S. 

Injectors 

Sellers & Co., Inc., Wm 

Instruments, Electrical 
Measuring 


Bristol Co. 
General Electric Co 
Jacks, Hydraulic 


Elmes Engineering Wks 
‘has. F. 
Watson- Stillman Co. 


Japans, Air Drying and 
Baking 


Moller & Schumann Co. 


Jaws, Face Plate 
Cushman Chuck Co. 


Jigs and Fixtures 

American Machine & 
Foundry Co. 

Ames Co., B. C. 


Columbus Die, Tool & 
Machine Co. 

Cowdrey Machine Wks. 
Ca. C. 


Gem ‘City Machine Co. 
Grant Mfg. & Mach. Co 
Hartford Special Ma- 


chinery Co. 

Modern Tool, Die & Ma- 
chine Co. 

Mutual Machine Co. 

National Machine Tool 
Co.,The 

Nelson Tool Co. 

Sloan & Chace Mfg. Co 

Taft-Peirce Mfg. Co 

Universal Trolley Wheel 

oO. 


Joints, Universal 


Baush Machine Tool Co. 
Mutual Machine Co. 


Kettles, Soda 

Brown & Sharpe Mfg. Co. 

Manufacturing Equip- 
ment & Engr. Co. 


Union Twist Drill Co. 


Key Seaters 
Baker Bros. 


Lapointe Co., J. N. 


Lapointe Mach. Tool Co. 

Mitts & Merrill 

Morton Mfg. Co. 

National Machine Tool 
Co. 

Newton Machine Tool 
Works, Inc. 


Niles- Bement- Pond Co. 


Keys, Machine 

Detroit Twist Drill Co. 

Moltrup Steel Products 
Co. 

Morse Twist Drill & Ma- 
chine Co. 


Morton Mfg. Co. 
eee Gauge Steel 
Whitney Mfg. Co 


Williams Co., J. H. 
Knives, Machine 
Coes Wrench Co. 
Knurl Holders 
Armstrong Bros 
Co. 

Graham Mfg. 
Laboratory Testing 


Souther Engineering 
Corp., Henry 


Tool 


Co. 
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Hendey No.4 Univereal Miller 


Illustration shows a special equipment of motor drive added to 
one of our No. 4 Universal Milling Machines for a battleship 
installation in one of the foreign navies. It’s a General Electric 
drive 440 volt direct current adjustable speed motor of 72 H.P. 
Note the switchboard equipped with ammeter. 


Hendey Lathes, Millers and Shapers are being used in the shops 
and on the ships of the leading navies of the world. 


The mechanisms are always up to the requirements of today in 
every branch of metal cutting. 


Ask yourself why Hendey Machines are being selected in the face of inter- 
national competition. Then write for the “Hendey Book on Millers.” 


The Hendey Machine Co., Torrington, Conn., U. S. A. 


D001 Singer Bldg., New York City. Room Sti, Oliver Blidge. Besten, Mass. 
7i2 Sharples Bidg., Chicago, Hl. 
AGENTS: 
Cleveland, W. M. Pattison Supply Co., 211 St. Clair Ave., N. I Providence, Brownell Machinery Co., 11 Eddy St 
Detroit, W. M. Pattison Supply Co., Dime Bank Bidg A. R. Williams Machinery Co., Toronto, Winnipeg, Vancouver, and St 
Philadelphia, Sherritt-Spoer Co., Finance Bldg Johns, N. B 
Pittsburgh, Laughlin-Barney Mchy. Co., Union Bank Bldg Williams & Wilson, Montreal 


Syracuse, Syracuse Suppl Co C. W. Burton, Griffiths & Co., London 
Buffalo, Syracuse Supply Co., Mutual Life Building Ing. Ercole Vaghi, Milan 
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Lamps, Are and Incan- 
descent 

General Electric Co. 

Westinghouse’ Electric 
& Mfg. Co. 


Lathe Attachments 
American Tool Wks. Co. 
Ames Co., B. C. 

Blount Co.. é. G. 
Bradford Mach. Tool Co. 
Cincinnati Lathe & Tool 


Co. 
Elgin Tool Works 
Flather & Co., Inc. 
Hendey Machine Co. 
LeBlond Machine 

+ Sp mm 4 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Rivett Lathe & Grinder 


Tool 


Co 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 


Lathe Dogs 

Armstrong 
Co. 

Hammacher, Schlemmer 


& o. 
Pratt & Whitney Co. 
Springfield Machine 
Tool Co. 
Western Tool & Mfg. Co. 
Williams & Co., H. 


Lathe Pans 
New Britain Machine Co. 


Lathe Tools 
Pratt & Whitney Co. 
Western Tool & Mfg. Co. 


Lathes 

Acme Machine Tool Co. 

American Tool Wks. Co. 

Automatic Machine Co. 

Barnes Co., W. F. & John 

Barnes Drill Go., Inc. 

Blount Co., J. G. 

Boye & Emmes Machine 
Tool Co 

Bradford Mach. Tool Co. 

Bullard Mach. Tool Co. 

Champion Tool Wks. Co. 

Cincinnati Lathe & Tool 


Co. 
Detrick & Harvey Ma- 
chine Co. 
Dreses Machine Tool Co. 
Fitchburg Machine Wks. 
Flather & Co., Inc. 
Flather Mfg. Co., E. J. 
Greaves, Klusman & Co. 
Harrington, Son & Co., E. 
Hendeyv Machine Co. 
Hill, Clarke & Co., 
(Boston) 
LeBlond : Tool 
ley 


Co., ‘ 
Shi Ma- 
chine Tool Co. 


R. 

Lodge & 
Mueller Mach. Tool Co. 
Niles-Bement Pond Co. 
Pittsburgh Machine 

Tool Co. 
Pratt & Whitney Co. 
a’ oan Tool & Supply 


Bros. Tool 


of 


oO. 
Reed-Prentice Co. 
Sebastian Lathe Co. 
Sellers & Co., Inc., Wm. 
Seneca Falls Mfg. Co. 
Springfield Machine Tool 

Oo. 

Toomey, Frank 

Vandy ek Churchill Co. 
Wells & Son Co., F. E. 
Windsor Machine Co. 


Lathes, Automatic 
Gqeves Klusman Tool 


Jones & 
chine Co. 

New Britain Machine Co. 

Potter & Johnston Ma- 
chine Co. 


Lathes, Automatic Screw 
Threading 

Automatic Machine Co. 

Pratt & Whitney Co. 


Lathes, Bench 

Ames Co., . e. 

Blount Co.. a. ©. 

Pratt & Whitney Co. 
mryett Lathe & Grinder 


Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Sloan & Chace Mfg. Co. 
Stark Tool Co. 

Taylor & Fenn Co. 

Van Pane Machine 


Tool Co 
wells, & Son Co., F. B. 


Lamson Ma- 
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Lathes, Boring 

Harrington, Son & Co., E. 

Niles-Bement-Pond Co. 

Potter & t peemennen Ma- 
chine 

Sellers & Co., Inc., Wm. 


Lathes, Brass 

Acme Machine Tool Co. 

Blount Co., J. G. 

Dreses Mach. Tool Co. 

Garvin Machine Co. 

Jones & Lamson Ma- 
chine Co. 

New Britain Machine Co, 

Niles-Bement-Pond Co. 

Pratt & Whitney Co. 

Sogsnguels Machine Tool 


w ae r & Swasey Co. 


Lathes, Chucking 
Acme Machine Tool Co. 
Jones & Lamson Ma- 
chine Co. 
Niles-Bement-Pond Co. 
Potter & Johnston Ma- 
chine Co. 
Pratt & Whitney Co. 
Warner & Swasey Co. 


Lathes, Extension 
Barnes Drill Co., Inc. 
Harrington, Son & Co., E. 
Niles-Bement-Pond Co. 
Lathes, Foot Power 
Barnes Co., W. F. & John 
Reed-Prentice Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Wells & Son Co., F. E. 


Lathes, Gap 

American Tool Wks. Co. 
Barnes Drill Co., Inc. 
Harrington, Son & Co., E. 
Niles-Bement-Pond Co. 
Sebastian Lathe Co. 
Sellers & Co., Inc., Wm. 


Lathes, Horizontal Tur- 
ret 

Acme Machine Zool Co. 

Blount Co., J. 

Champion Tool Wks. Co. 

Flather & Co., Inc. 

Garvin Machine Co. 

Jones & Lamson Ma- 
chine Co 

Le Blond Machine Tool 


Co. 
Niles-Bement-Pond Co. 
Potter & Johnston Ma- 
chine Co. 
Reed-Prentice Co. 
Warner & Swasey Co. 


Lathes, Portable 
Hendey Machine Co. 


Lathes, Speed 
Blount Co., J. G. 
Garvin Machine Co. 


LeBlond Machine Tool 
Co., K. 


R. 
Niles-Bement-Pond Co. 
Reed-Prentice Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Wells & Son Co., F. E. 


Lathes, Vertical Turret 


Bullard Mach. Tool Co. 
Niles-Bement-Pond Co. 


Lathes, Wood Turning 
Barnes Co., W. F. & John 
Blount Co., J. G. 
Seneca Falls Mfg. Co. 


Levels, Spirit 
Starrett Co... L 


Lockers 
Berger Mfg. Co. 


Lockers, Clothes 


Manufacturing Equip- 
ment & Engr. Co. 


Locomotive Box Boring 
Machine 

Detrick & Harvey Ma- 
chine Co. 

Newton Machine Tool 
Works, Inc. 


Lubricants 

Crescent Oil Co. 
Dixon Crucible Co., 
Texas Company, The 
White & Bagley Co. 


Jos. 


Lubricators 
Newton Machine 
Works, Inc. 


Tool 


Machinists’ Small Tools 


Athol Machine Co. 

Bemis & Call Hardware 
& Tool Co. 

Billings & Spencer Co. 

Brown & Sharpe Mfg. Co. 

eae Twist Drill 


acaeh Machine Co. 
Hammacher, Schlemmer 


& Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Slocomb Co., J. T. 
Standard Tool Co. 
Starrett Co., L. S. 
Williams & Co., J. H. 
Wiley & Russell Mfg. Co. 


Mandrels, Expanding 


Celfor Tool Co. 
Morse Twist Drill & Ma- 


chine Co. 
Nicholson & Co., W. H. 
Pratt & Whitney Co. 


Western Tool & Mfg. Co. 


Mandrels, Solid 


Brown & Sharpe Mfg. Co. 
Cleveland Twist Drill 


Co. 
Detroit Twist Drill Co. 
Coget Mfg. & Machine 


Oo. 

Morse Twist Drill & Ma- 
chine Co. 

Pratt & Whitney Co. 
Standard Tool Co. 
Measuring Machines 
Norma Co. of America 
Pratt & whitns’ Co. 
Slocomb Co., J. T. 
Metal Finishes 
Moller & Schumann Co. 


Meters 
General Electric Co. 
Weston Electrical In- 


strument Co 
Micrometer Calipers 
Brown & Sharpe Mfg. Co. 
Slocomb C 
Starrett Co., L. s. 


Milling Attachments 


Adams Co 
Becker Milling Machine 


o. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Ma- 

chine Co. 
D & W Fuse Co. 
Garvin Machine Co. 
— Mfg. & Machine 


oO. 
Hendey Machine Co. 
Ingersoll Milling Ma- 

chine Co. 
Kearney & Trecker Co. 
Kempsmith Mfg. Co. 
LeBlond Machine Tool 


oO. 

Niles-Bement-Pond Co. 

Potter & Johnston Ma- 
chine Co. 

Pratt & Whitney Co. 

Rivett Lathe & Grinder 


Co. 
Taft-Peirce Mfg. Co. 
Van Norman Machine 
Tool Co 


Whitney Mfg. Co. 


Milling “<9 Bench 


Ames Co., Cc. 
Cagser & Heices Machine 


a. Co. 
Pratt & Whitney Co. 
at Lathe & Grinder 


Sloan & Chace Mfg. Co. 

Stark Tool Co 

Van Norman Machine 
Tool Co. 


Milling Machines, Die 
Thurston Mfg. Co. 


Milling Machines, Hand 

Adams Co. B 

Becker Milling Macnine 
Co. 

Brown & Sharpe Mfg. Co. 

Copter & Hakes Machine 

Cincinnati Milling Ma- 
chine Co. 

Garvin Machine Co. 

Pratt & Whitney Co. 

Prentiss Tool & Supply 


Co 
Steptoe Co., The John 
Van Norman Machine 
Tool 
Whitney Mite. Co. 


Milling Machines, Hori- 
zontal 


Adams Co. 
Beaman & Smith Co 
os «al Milling Machine 


Brown & Sharpe Mfg. Co. 

Cngianee Milling Ma- 
chine Co 

Detrick & Harvey Ma- 
chine Co. 

Garvin Machine Co. 

Hendey Machine Co. 

Hill, Cl 7 & Co. of 
(Bos n) 

aleeeal Milling Ma- 
chine Co 

Kearney & Trecker Co. 

Kempsmith Mfg. Co. 

Lucas Machine Tool Co. 

Newton Machine Tool 
Works, Inc. 

Niles-Bement-Pond Co. 

Potter & Johnston Ma- 
chine Co. 

Pratt & Whitney Co. 

Sellers & Co., Inc., Wm. 

Steptoe Co., The John 

Universal eee Ma- 
chine 

Van Norman Machine 


Too 
Whitney Mtfe. Co. 


Milling Machines, Plain 


Adams Co. 

American Tool Wks. Co. 
Beaman & Smith Co. 
Becker Milling Machine 


Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Ma- 
chine Co. 
Garvin Machine Co. 
Gooley & Edlund 
Hendey Machine Co. 
Hill, Clarke & Co. of 
(Boston) 
Ingersoll Milling Ma- 
chine Co. 
Kearney & Trecker Co. 
Kempsmith Mfg. Co. 
Lageond a Tool 


Morten Mfg. Co. 
Newton achine Tool 
Works, Inc. 


Niles-Bement-Pond Co. 

Potter & Johnston Ma- 
chine Co. 

Pratt & Whitney Co. 

Rockford Milling Ma- 
chine Co 

Steptoe Co., The John 

Van Norman Machine 
Tool Co. 

Warner & Swasey Co. 

Whitney Mfg. Co. 


Milling Machines, Port- 
able 


Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co. 


Underwood Co., H. B 


Milling Machines, Uni- 
versal 
American Tool Wks. Co. 


—— Milling Machine 

oO. 

Brown & Sharpe Mfg. Co. 

Cincinnati Milling Ma- 
chine Co. 

Garvin Machine Co. 

Hendey Machine Co. 

Hill, Clarke & Co., 
(Boston) 

Kearney & Trecker Co. 

Kempsmith Mfg. Co. 


of 


LeBlond Machine Tool 
Co., : ae 
Newton Machine Tool 
Works, Inc. 


Niles-Bement-Pond Co. 
Potter & Johnston Ma- 
chine Co. 
Van Norman Machine 

Tool Co. 


Milling Machines, Verti- 
cal 


Adams Co 

Beaman & Smith Co. 

— Milling Machine 

o 

Brown & Sharpe Mfg. Co. 

Cincinnati Milling Ma- 
chine Co. 

Clough, R. M. 

Garvin Machine Co. 

Gorton Machine Co., 


Geo. 
Hill, Clarke & Co., 


of 
(Boston) 
Ingersoll Milling Ma- 
chine Co. 
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Milling Machines, Verti- 
eal—Continued 


Kearney & Trecker Co. 
=e Machinery Co., 


Lucas Machine Tool Co. 

Newton Machine Tool 
Works, Inc. 

Niles-Bement-Pond Co. 

= 2 x. Johnston Ma- 
c 

woe Ay ‘Milling Ma- 
chine Co. 

Sellers & Co., Inc. 

Vandyck Churchill _ 


Van Norman Machine 
Tool Co. 

Milling Machines, Worm 
Cleveland Automatic 
Machine Co. 

Newton Machine Tool 
Works, Inc. 


Waltham Machine Wks. 

Milling Tools Adjust- 
able 

Geometric Tool Co. 


Mining Machinery 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Motors, Electric 

a C Electric & Mfg. 


oO. 
Clark Electric Co., 

Jas., Jr. 
General Electric Co. 
Reliance Electric & 

Engineering Co. 
Sprague Electric Wks. 
Moulds, Lead 
Field, Chas. H. 


Name Plates 
Imperial Brass Mfg. Co. 


Inc., 


Nut Tappers 


See Bolt and Nut Ma- 
chinery 


Odometers 
Veeder Mfg. Co. 


Oil Burners 

Bellevue perance Co. 

Best, W. 

Gilbert 2 Barker Mfg. 
Co. 

Oil and Grease Cups 

Bay State Symone Co. 

Bowen Mfg 

Doehler Die Gestion Co. 

Oil Grooving Millers 

National Mach. Tool Co. 


Oilers 
Gem Mfg. Co. 


Oil Savers 
Crescent Oil Co. 


Oils 

Besly & Co., Chas. H. 
White & Bagley Co. 
Oxygen 


Davis-Bournonville Co. 
International Oxygen 


Co. 
Linde Air Products Co. 
Oxweld Acetylene Co. 
Packing Hydraulic 
Chicago Rawhide Mfg. 


Co. 
Graton & Knight Mfg. 
Co. 


Packing, Steam 
Smooth-On Mfg. Co. 


Paints, Machinery 
Felton, Sibley Co. 
Moller & Schumann Co. 
Pans, Lathe Shop 
New Britain Machine Co. 


Paper, Abrasive 
Carborundum Co. 
Norton Co. 
Pattern-shop Tools and 
Machinery 

Colburn Mach. Tool Co. 
Greaves, Klusman & Co. 
Hammacher, Schlemmer 


& Co. 
Prentiss Tool & Supply 


Yo. 
Rowbottom Machine Co. 
Seneca Falls Mfg. Co. 
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The File That Makes a 
Good Man a Better One— 


Put a genuine NICHOLSON FILE in the hands 
of a good workman and you make him a better 
one because he has a better tool with which to 
work. The combination of a good mechanic 
and a NICHOLSON FILE cannot be equalled 


for producing work of the highest character. 
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Good workmen know this; that’s why you'll 
find NICHOLSON FILES in the most skilled 
hands and engaged in the most important class 
of work where quality and service count. 


NICHOLSON 
1X FB 


SWISS PATTERN FILES 
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The variations found in imported hand- 
cut files have been entirly eliminated 
from NICHOLSON “X-F’’ Files. 
All **X-F’’ Files are guaranteed to be 
of uniform shape and cut, quality and 
temper of steel. 


ee ree 


Prompt deliveries of any shape, size or cut from a stock 
which includes 6000 varieties. 


“ 


Send for a copy of ‘‘File Filosophy’’—a booklet on the 
use and care of files in general. 


NICHOLSON FILE CO. 


PROVIDENCE, R. L, U. S. A. 
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Phosphor Bronze 
American Bronze 


Co. 


Pinion Cutters 
Brown & Sharpe Mfg. Co. 
Stark Tool Co 


Bending Machines 
Engr. Co. 


Co... BH. B. 


Pipe 
Treadwell 
Underwood & 


Pipe Cutting and 
Threading Machines 


Bignall & Keeler Ma- 


chine Co. 
Detrick & Harvey Ma- 
chine Co. 


Landis Machine Co. 
Niles-Bement-Pond 
Saunder’s Son, D. 
Standard Engr. Works 
Treadwell Engr. Co. 
Wiley & Russell Mfg. Co. 


Co. 


Tools 


Ww. L 


Pipe Fitters’ 
Brubaker & Bros., 
Butterfield & Co. 


Cc leveland Twist Drill 
Pr: ‘att & Whitney Co. 
Reed Mfg. Co. 


Saunder’s Son, D. 
Standard Tool Co. 
Trimont Mfg. Co 
Wiley & Russell Mfg. Co. 
Williams & Co., J. H. 


Piston-Ring Turning 
Machines, Automatic 
Heald Machine Co 
Potter & Johnston 
chine Co, 
Walker Co., O. S 


Ma- 


Planer Attachments 
Cine ingats P laner Co. 
Gray A. 

Niles- -Bement- Pond Co. 


Planer Tools 


Armstrong Bros. Tool 
Co. 


Planers 
American Tool Wks. Co. 
Cincinnati Planer Co. 
Cleveland Planer Works 
Detrick & Harvey Ma- 
chine Co. 
Fitchburg Machine Wks. 
Gray Co., G. A. 
Harrington, Son & Co., E 
Hill, Clark & Co. of 
(Boston) 
Newton Machine Tool 
Works, Ince. 
Niles-Bement-Pond Co. 
Ohio Machine Tool Co. 
Prentiss Tool & Supply 
Co. 
Reed-Prentice Co. 
Sellers & Co., Inc., Wm. 
Toomey, Frank 
Vandyck Churchill Co. 
Woodward & Powell 
Planer Co. 


Planers, Parallel 
Walker Co., O. S. 


Planers, Portable 
Morton Mfg. Co. 
Newton Machine 
Works, Inc. 
Niles-Bement-Pond Co. 
Underwood & Co., H. B. 


Tool 


Planers, Rotary 

Newton Machine 
Works, Inc 

Niles-Bement-Pond Co. 


Tool 


Sellers & Co., Inc., Wm. 
Underwood & Co., H. B. 
Plate Rolls 

Niles-Bement-Pond Co. 


Presses, Bench Straight- 
ening 

Springfield Machine Tool 
Co. 


Presses, Broaching 
Bauroth Machine & Tool 
Co 


Bliss Co., E. W. 
Watson-Stillman Co. 


Presses, Drop 
Billings & Spencer Co. 
Bliss Co., E. W. 
Niles-Bement- Pond Co. 
Toledo Mach. & Tool Co. 
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Presses, Foot and Hand 
Bliss Co., E. W. 
Ferracute Machine Co. 
La Salle Mach. Tool Co. 
Shuster Co., The F. B. 
Swaine Mfg. Co., Fred J. 
Taylor & Fenn Co. 


Presses, Forcing 

Ams Machine Co., Max 
Barnes Co., W. F. & John 
Lucas Machine Tool Co. 


Presses, Forging 


Bliss Co., E. W 
Niles-Bement-Pond Co. 


Presses, Hydraulic 
Elmes Engineering Wks. 
Chas. 
Niles-Bement-Pond Co 
Sellers & Co., Inc., W m. 
Watson-Stillman Co. 


Presses, Pneumatic 
Springfield Machine Tool 
Co. 


Presses, Power 

Ams Machine Co., Max 

Automatic pone Co. 
Barnes Co., W. F. & John 
Sagres Machine & Tool 


B No & Johnson Co. 
Bliss Co., y, W 
Etna Machine Co. 
Ferracute Machine Co. 
La Salle Mach. Tool Co. 
Lucas Machine Tool Co. 
Niagara Machine & Tool 
Works 
Niles-Bement-Pond Co. 


Springfield Machine Tool 
Co. 

Toledo Machine 

Churchill Co. 


Presses, Printing 
Golding Mfg. Co. 


& Tool 


Co 
Vandyck 


Presses, Screw 
Barnes Co., W. 
Bauroth Machine 


Co. 
Bliss Co., E. ‘W. 


F. & John 
& Tool 


Presses, Sub 

Blake & Johnson Co. 

Press Guards 

Safety Engineering Co. 

Profiling Machines 

Becker Milling Machine 
C 


0. 
Garvin Machine Co. 


Newton Machine Tool 
Works, Inc. 

Pratt & Whitney Co. 

Stark Tool Co. 

Publishers 

McGraw-Hill Book Co., 
Ine. 


Pulley Turning and Bor- 
ing Machines 
American Tool Wks. Co. 
Harrington, Son & Co., E. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co. 


Pulleys, Cork Insert 
American Pulley Co. 


Pulleys, Metal 
American Pulley Co. 
Brown Co., A & F. 
ow n & Shar pe Mfg. Co. 
Edgemont Machine Co. 
Link-Belt Co. 
Niles-Bement-Pond Co. 
Rockwood Mfg. Co. 
Sellers & Co., Inc., Wm. 


Wilmarth & Morman Co. 


Pulleys, Paper 
Rockwood Mfg. Co. 
Pumps, Hydraulic 
Brown & Sharpe Mfg. Co. 
Elmes Engineering 
Works, eae. a 
International 
Pump Cc. 
Watson-Stillman Co. 


Steam 


Pumps, Pneumatic and 
Steam 

Ingersoll-Rand Co. 

International Steam 


Pump Co 


Punches, Centering 

Brown & Sharpe Mfg. Co 

Hammacher, Schlemmer 
& Co. 

Sellers & Co., Inc., Wm. 

Starrett Co., L. S. 


Punches, Hand 


Armstrong-Blum Mfg. 
Co. 

Mitts & Merrill 

Sellers & Co., Ine., 

Union Mfg. Co. 


Punches, Hydraulic 
Elmes’ Engineering 
Works, Chas. 
Niles-Bement-Pond Co. 
Prentiss Tool & Supply 


Inc., Wm 
Co. 


Wn: 


Co. 
Sellers & Co., 
Watson-Stillman 


Punches, Power 

Birdsboro Steel Foundry 
& Machine Co. 

Bliss Co., E. W. 

Machine 


eG ovington Cc 
Ferracute Machine Co. 
Long & Allstatter Co. 
Mitts & Merrill 

Niles-Bement-Pond Co. 


Prentiss Tool & Supply 


Co. 
Sellers & Co., Wm. 


Union Mfg. Co. 


Inc., 


Pyrometers, Electric 
Bristol Co. 
Brown Instrument Co. 


Rack Cutting Machines 
Brown & Sharpe Mfg. Co. 
Gould & Eberhardt 
LeBlond Machine Tool 
ee | A 
Niles-Bement-Pend Co. 
Racks, Cut 
Boston Gear 
Brown & Sharpe Mfg. Co. 
Fawcus Machine Co. 
Grant Gear Works 
Horsburgh & Scott Co. 
LeBlond Machine Tool 
Co.. R. HK. 
Meisel Press Mfg. Co. 
Moltrup Steel Products 
Co 


Works 


Newark Gear Cutting 
Machine Co. 

New Britain Machine Co. 

Nuttall Co., R. D. 

Philadelphia Gear Wks. 

Simonds Mfg. Co. of 
(Pittsburgh) 

Standard Gauge Steel Co. 

Van Dorn & Dutton Co. 


Racks, Filing 
Detrick & Harvey 
chine Co. 
Racks, Tool Storage 
Berger Mfg. Co. 
Manufacturing Equip- 
ment & Engr. Co. 
New Britain Machine Co. 
Western Tool & Mfg. Co. 


Radiators, Japanning 
Oven 


American Gas 
Co. 


Ma- 


Furnace 


Rammers, Foundry 


Brown & Sharpe Mfg. Co. 
Ingersoll-Rand Co 


Reamer Holders, Float- 
ing 

Colburn Mach. Tool Co. 

Reamers 


Brown & Sharpe Mfg. Co. 
Brubaker & Bros., W. L. 


Butterfield & Co. 
<n rd Mfg. Co., S. W. 
Carpenter Tap & Die Co. 


Celfor Tool Co. 
Cleveland Twist 


o. 
Clough, R. M. 
Detroit Twist 
Lapointe Mach. 
Pratt & Whitney 
Standard Tool Co. 
Union Twist Drill Co. 
Ward’s Sons, Edgar T. 
Wells & Son Co., F E. 
Western Tool & Mfg. Co. 
Wiley & Russell Mfg. Co. 


Reamers, Expanding 
Brown & Sharpe Mfg. Co 
Cleveland Twist Drill Co, 
Detroit Twist Drill Co. 
Pratt & Whitney Co. 


Drill 


Drill Co. 
Tool Co. 
Co. 
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Reamers, Salvaged 
Detroit Reamer Salvage 
Co. 


Reaming Stands 
Skinner Chuck Co. 


Recorders, Pressure 
Bristol Co., The 


Recorders, Speed 


Bristol Co., The 
Brown Instrument Co. 


Recorders, Time 
Bristol Co., The 
Calculagraph Co. 


Reels 
American Pulley Co. 
Rheostats 
American Pulley Co. 
General Electric Co. 


Rivet Making Machinery 
Blake & Johnson Co. 
National Machinery Co. 


Riveters, Hydraulic 
and Steam 
Birdsboro Steel Foundry 
& Machine Co. 
Niles-Bement-Pond © o. 
Sellers & Co., Inc., Wm. 


Riveters, Pneumatic 
Bliss Co., E. W. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Niles-Bement-Pond 
Sellers & Co., Inc., 


Co. 
Wm. 


Riveting Machines 
Grant Mfg. & Machine 
Co 


Long & Allstatter Co. 
Niles-Bement-Pond Co. 


Sellers & Co., one. Wm. 
Shuster Co., F. 
Townsend Mfg. Ci o., H. P. 


Rolling Mill Machinery 

Birdsboro Steel Foundry 
& Machine Co. 

Blake & Johnson Co. 

Grant Mfg. & Machine 


oO. 
Niles-Bement-Pond Co. 
Sellers & Co., Inc., Wm. 


Rules, Steel 
Brown & Sharpe Mfg. Co. 
Hammacher, Schlemmer 


& Co. 
Slocomb Co., J. T. 
Starrett Co., L. S. 


Safety Devices, Press 
Geuder, Paeschke & 
Frey Co. 


Safety Engineering Co. 


Sand-blast Apparatus 
Link-Belt Co. 

Mott Sand Blast Mfg. Co. 
Paxson Co., J. W. 


Saw Frames and Blades, 
Hack 


Mamenae her, Schlemmer 


Millers Falls C oO. 
Niles-Bement-Pond Co. 


Quality Saw & Tool 
Work 

a Tool & Machine 

a... Mfg. Co. of 
(Fitchburg) 

Starrett Co., L. S. 

Thompson & Son Co., 


H. G. 
West Haven Mfg. Co. 
Sawing Machines, 


Band 
Racine Tool & Machine 
Co. 


Sawing Machine, Hand 

Armstrong-Blum Mfg. 
Co. 

Sawing Machines, Metal 

Armstrong-Blum Mfg. 


Yo. 
Birdsboro Steel Foundry 
& Machine Co. 


Clark Electric Co., Inc.. 
Jas., Jr. 
Earle Gear & Mach. Co. 
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Sawing Machines, Metal 
—Continued. 
Gorton Machine Co., Geo. 
Hoefer Mfg. Co. 
Newton Machine Tool 


Works, Inc. 
Niles-Bement-Pond Co. 
Nutter & Barnes Co. 
Quality Saw & Tool 

Works 
magne Tool & Machine 


oO. 
Union Twist Drill Co. 
Vandyck Churchill Co 
West Haven Mfg. Co 


Sawmill Machines 
Mitts & Merrill 


Sawing Machines, Wood 
Colburn Mach. Tool Co. 
Greaves, Klusman & Co. 
Seneca Falls Mfg. Co. 


Saw Sharpening Ma- 
chines 

Newton Machine Tool 
Works, Inc. 


Nutter & Barnes Co. 


Saws, Circular Metal 
Barber-Colman Co. 


Brown & Sharpe Mfe. Co. 

Huther Bros. Saw & 
Mfg. Co. 

Newton Machine Tool 
Works, Inc. 

Nutter & Barnes Co. 

Quality Saw & Tool 
Works 

Simonds Mfg. Co. of 
(Fitchburg) 

Thurston Mfg. Co. 


Union Twist Drill Co 
Saws, Metal Band 


Huther Bros. Saw & 
Mfg. Co. 

Quality Saw & Tool 
Works 

Simonds Mfg. Co. of 
(Fitchburg) 


West Haven Mfg. Co. 

Saws, Power Hack 

Hoefer Mfg. Co. 

Millers Falls Co. 

Niles-Bement-Pond Co. 

Quality Saw & Tool 
Work 

ar. a Tool & Machine 


Thompson & Son Co., 


West Haven Mfg. Co. 
Western Tool & Mfg. Co 


Saws, Screw Slotting 
Barber-Colman Co. 


Brown & Sharpe Mfg. Co. 

Huther Bros. Saw & 
Mfg. Co. 

Pratt & Whitney Co. 

Simonds Mfg. Co. of 
(Fitchburg) 


Union Twist Drill Co. 


Saw hey Universal 


Baker Bro 
Colburn Mach, Tool Co. 


Scales 
Brown & Sharpe Mfg. Co. 


Scleroscopes 


Shore Instrument & Mfg 
Co. 


Screens, Shaking 
Link-Belt Co. 


Screw Cutting Com- 
pounds 

Crescent Oil Co. 

Texas Company, The 

White & Bagley Co. 


Screwdrivers 
Page-Storms 
Forge Co. 


Drop 


Screw-machine Work 
4 & Roller Bearing 


a. Co., Wallace 

Boston Gear Works 

National-Acme Mfg. Co 

Screw Machinery, Wood 
and Lag 

Cook Co., Asa S. 

Townsend Mfg. Co., H.P. 
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It Swivels Around to the 
Best Light 


The Walker Globe Tool Sharpener reverses the usual order of 
things inasmuch as the stand is up-side down and while it is in- 
tended to be used with water it is not a wet grinder. 

Both the grinder head and the globe shaped casing swivel on a verti- 
cal axis and when moved around to suit the light requirements of 
your shop, can be clamped in any position. 


The WALKER 


Globe Tool Sharpener 


saves long trips to the toolroom for sharpening and 
retouching lathe and planer tools. 

The low cost ($40.00) allows a number of installa- 
tions to be made throughout your shop and thus 
save the lost efficiency of men and machines. 

The bowl of water under the wheel serves as a dust 
catcher and is a convenient water supply for dipping 
the tools when they become too hot for handling. 
The Walker Globe Tool Sharpener is furnished 
complete with two wheels and countershaft ready to 
use. 

Let us answer your questions. Write for a 
complete set of Catalogs describing Walker 
Grinders, Magnetic Chucks, etc. 


O. S. Walker Company 


Successors to O. S. Walker & Co. and Walker Grinder Co. 


Worcester Mass., U. S. A. Bais, _| 


~~ anak. 
———— 

















mit Ps 














of “MORSE” tools, round dies and suit- 

able holders. We feel we can recommend 

these to you as coming up to _ the 
“MORSE” standards and will glad- 


ly send catalog if requested. 





MORSE TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD, MASS., U.S. A. 
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Screw Machines, Auto- 
matic 

Brown & Sharpe Mfg. Co. 

Cincinnati Automatic 
Machine Co. 

Cleveland Automatic 
Machine Co. 

Dave eupert Machine Tool 


Cc 
New ‘Britain Machine Co. 
Pratt & Whitney Co. 
Townsend Mfg. Co., H.P. 
Windsor Machine Co. 


Screw Machines, Bench 


Ames Co., B. C. 


Screw Machines, Hand 
Acme Machine Tool Co. 
Brown & Sharpe Mfg. Co. 
Cleveland Automatic 
Machine Co. 
Dreses Machine Tool Co. 
Garvin Machine Co. 
Grant Mfg. & Machine 
Co. 


Jones & Lamson Ma- 
chine Co. 

Potter & Johnston 

Pratt & Whitney Co. 


Rivett Lathe & Grinder 


Co. 
Warner & Swasey Co. 
Wells & Son Co., F. EB. 
Windsor Machine Co. 
Screw Plates 
Bay State Tap & Die Co. 
Brubaker & Bros., W. L. 
Butterfield & Co. 
Card Mfg. Co., S. W. 
Carpenter Tap & Die 
Co.. J. 
Morse Twist Drill & Ma- 
chine Co. 
Wells & Son Co., E. 
Wiley & Russell Mie. Co 


Screws, Cap and Set 
Allen Mfg. Co., Inc., The 
Bristol Co., The 

“x . “ane Schlemmer 


& Co. 
National-Acme Mfg. Co. 
Progressive Mfg. Co. 


Worcester Machine 
Screw Co. 
Screws, Hollow Safety 


Set 


Allen Mfg. Co., Inc., The 
Bristol Co., The 
Hammacher, Schlemmer 


& Co. 
Progressive Mfg. Co. 


Screws, Machine 
Allen Mfg. Co., Inc., The 


Barnes Co., Wallace 
Bristol Co., The 
Hammacher, Schlemmer 


& Co. 
National Acme Mfg. Co. 
Progressive Mfg. Co. 
Standard Gauge _ Steel 


Co. 
Worcester Machine 


Screw Co. 


Second-hand Machinery 


Garvin Machine Co. 
Hill, Clarke & Co. of 
(Boston) 
Niles-Bement-Pond Co. 
Prentiss Tool & Supply 


Co. 
Toomey, Frank 
Separators, Steam 
Nicholson & Co., 
Shafting 
Ward's Sons, 


W. H. 


Edgar T. 


Shapers 
American Tool Works 
Fitchburg Machine Wks. 
yould & Eberhardt 
Hendey Machine Co. 
Kelly Machine Co., R. A. 
Morton Mfg. Co. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co 
Ohio Machine Tool Co. 
Potter & Johnston Ma- 
chine Co. 
Pratt & Whitney Co. 
Prentiss Tool & Supply 


Co. 
Sellers & Co., Inc., Wm. 
Smith & Mills 
Sygingsete Machine Tool 


Steptoe Co., The John 
Vandyck Churchill Co. 
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Shapes, Cold Drawn 


Steel 
Moltrup Steam Products 


oO. 
Union Drawn Steel Co. 


Shears, Alligator 


Canton Foundry & Ma- 
chine Co. 


Shears, Hand 


Armstrong-Blum Mfg. 

Co. 
Niles-Bement-Pond Co. 
Union Mfg. Co. 


Shears, Power 
Birdsboro Steel Foundry 
& Machine Co. 
Bliss Co., E. W. 
Covington Machine Co. 
Farrel Foundry & Ma- 
chine Co. 
Ferracute Machine Co. 
Long & Allstatter Co. 
Mitts & Merrill 
Niagara Machine & Tool 
Works 
Niles-Bement-Pond Co. 
Sellers & Co.,Inc., Wm. 
Swaine Mfg. Co., Fred J. 
— Machine & Tool 
oO. 


Shears, Rotary 


Bliss Co., E. 2 

Detrick & Harvey Ma- 
chine Co. 

Sheet Metal Working 
Machinery 


Bagreth Machine & Tool 


oO. 

Bliss Co., E. W. 

Canton Foundry & Ma- 
chine Co. 

Ferracute Machine Co. 

La Salle Mach. Tool Co. 

Niagara Machine & Tool 
Works 

— Machine & Tool 

oO. 


Shelving, Steel 

Berger Mfg. Co. 

Manufacturing Equip- 
ment & Engr. Co. 

New Britain Machine Co. 


Slide Rests 


National-Acme Mfg. Co. 
Newton Machine Tool 
Works, Inc. 
Niles-Bement-Pond Co, 
Reed-Prentice Co. 


Slitters 


Blake & Johnson Co. 
La Salle Mach. Tool Co. 


Slotters 


Armstrong Bros. Tool 
Co 


Baker Bros. 


Garvin Machine Co. 
Newton Machine Tool 


Works, Inc. 
Niles-Bement-Pond Co. 
Sellers & Co., Inc., Wm. 


Slottera, Screw 
Brown & Sharpe Mfg. Co. 
National Acme Mfg. Co. 
Taylor & Fenn 


Sockets and Sleeves 


Celfor Tool Co. 
agseunne Twist Drill 


Detroit Twist Drill Co. 

Morse Twist Drill & Ma- 
chine Co. 

Standard Tool Co. 

Union Twist Drill Co. 


Special Machinery and 
Tools 

American Machine & 
Foundry Co. 

Automatic Machine Co. 

Bauroth Machine & Tool 
Co. 

Beaman & Smith Co. 

Bilgram Machine Wks. 

Birdsboro Steel Foundry 
& Machine Co. 

Blanchard Machine Co. 

Bliss Co., 

Columbus Die, Tool & 
Machine 

Cowdrey 5. aa Wks., 
cc a. 


Davis-Bournonville Co. 
Detrick & Harvey Ma- 
chine Co. 


Special Machinery and 
Tools—Cont. 

Detroit Twist Drill Co. 

Earle Gear & Mach. Co. 

Elmes Engineering Wks. 
Chas. F. 

Fawcus Machine Co. 

Garvin Machine Co. 

Gem City Machine Co. 

wpnt Mfg. & Machine 


o. 

Hartford Special Ma- 
chinery Co. 

Hoefer Mfg. Co. 

Hoggson & Pettis Mfg. 
Cc 


Holyoke Machine Co. 
International Oxygen 


Co. 
Lucas Machine Tool Co. 
Meisel Press Mfg., Co. 
Modern Tool, Die & Ma- 
chine Co 
Mueller Mach. Tool Co. 
National Acme Mfg. Co. 
National Machine Tool 
0., e 
Nazel Engineering & 
Machine Co. 
Nelson Tool Co. 
Newton Machine 
Works, Inc. 
New York Gear Wks 
Oxweld Acetylene Co. 
Rowbottom Mach. Wks. 
Simonds Mfg. Co. of 
(Pittsburgh) 
Sloan & Chace Mfg. Co. 
Standard Engr. Works 
Taft-Peirce Mfg. Co. 
Underwood Co., H. B. 
Union Twist Drill Co. 
Universal Trolley Wheel 


Co. 
Waltham Machine Wks. 
Spiral Gear-cutting Ma- 
chines 
Barber-Colman Co. 
Pratt & Whitney Co. 
Spring Coiling Machines 
Garvin Machine Co. 
Western Tool & Mfg. Co. 
Springs 
Barnes Co., Wallace 
Spring Winders 
Barnes Co., Wallace 


Sprockets and Chains 
Bilgram Machine Wks. 
Boston Gear Works 
Brown & Sharpe Mfg. Co. 


Tool 


Caldwell & Son Co., 
H. W. 

Grant Gear Works 

Link-Belt Co. 

Morse Chain Co. 

Philadelphia Gear Wks. 

Stampings 


Geuder, Paeschke & 
Frey Co. 


Stampings, Metal 

Kales Haskel Co. 

New Britain Machine Co, 
Stampings, Welded 
Standard Welding Co. 


Stamps, Steel 
mggocen & Pettis Mfg. 
‘0. 


Stands, Portable 


New Britain Machine Co, 
Western Tool & Mfg. Co. 


Steam Specialties 
Dart Mfg. Co., E. 


Steel Alloys 

Firth Sterling Steel Co. 

Vanadium Alloys Steel 
Co. 

Steel, Air-Hardening 

Firth Sterling Steel Co. 

Vanadium Alloys Steel 
Co. 

Steel Chrome 

Firth Sterling Steel Co 


Steel Hardening 
Armstrong Bros. 
o. 
Boston Gear Works 
Firth-Sterling Steel Co. 
Halcomb Steel Co. 
Hawkridge Bros. Co. 
Jessop & Sons, Inc., Wm. 
Vanadium Alloys Steel 


Co, 
Vulcan Crucible Steel 


Co. 
Williams & Co., J. H. 


M. 


Tool 


Steel, High-Speed 
Arpetreng Bros. Tool 


O. 
Firth Sterling Steel Co. 
Hawkridge Bros. Co. 


Steel, Machinery 
Halcomb Steel Co. 
Hawkridge Bros. Co. 
Jessop & Sons, Inc., Wm. 
Standard Gauge Steel Co. 
Union Drawn Steel Co. 
United Steel Co. 
Vanadium Alloys Steel 


‘o. 
Vulcan 


a Crucible Steel 
oO. 

Ward’s Sons, Edgar T. 
Steel, Sheet 


Hawkridge Bros. Co. 
Jessop & Sons, Inc., Wm. 
Union Drawn Steel Co. 
United Steel Co. 

Ward’s Sons, Edgar T. 


Steel, Tool 
Armstrong Bros. Tool 


oO. 
Firth-Sterling Steel Co. 
Halcomb Steel Co. 
Hawkridge Bros. Co. 
Jessop & Sons, Inc., Wm. 
Standard Gauge Steel Co. 
Swedish Iron & Steel Co. 
Union Drawn Steel Co. 
United Steel Co. 
Vanadium Alloys Steel 


Co. 
Vulcan Crucible Steel Co. 
Wards’ Sons, Edgar T. 


Steel, Vanadium 

Halcomb Steel Co. 

Hawkridge Bros. Co. 

United Steel Co. 

Vagatem Alloys Steel 
0. 

Vulean Crucible Steel 
oO. 

Stocks, Die 

See Taps and Dies 


Stones, Oil 

American Emery Wheel 
Works 

Carborundum Co. 

Norton Co. 

Vitrified Wheel Co. 


Stools, Shop 

Manufacturing Equip- 
ment & Engr. Co. 

New Britain Machine Co. 


Straightening Machinery 


Birdsboro Steel Foundry 
& Machine Co 

Morse Twist Drill & Ma- 
chine Co. 

Niles-Bement-Pond Co. 

Sellers & Co., Inc., Wm. 

Shuster Co., F. B. 

eae Machine Tool 

‘0. 


Stud Setters. Opening 
Errington, F. A. 
Swaging Machines 


Etna Machine Co. 
Excelsior Needle Co. 


Switchboards 

C& C Electric & Mfg. 
Co. 

General Electric Co 


Gerstner & Sons, H. 

Sprague Electric Co. 

Westinghouse’ Electric 
Mfg. Co. 

Switches 

Jeneral Electric Co. 


Westinghouse Electric 
& Mfg. Co. 
Synchroscopes 
Weston Electrical In- 


strument Co. 


Tachometers 

Bristol Co., The 

Veeder Mfg. Co. 

Tap Pins 

Standard Tool Co. 

Tap Extractors, Broken 
Walton Co., The 


Tap Holders 


Brown & Sharpe Mfg. Co. 
Errington, F. A. 
mations Automatic Tool 


Warner & Swasey Co. 
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Tapes, Measuring 
Starrett Co., L. S. 


Tapping Machines and 


Attachments 
Amertens Tool Works 
oO. 
Baker Bros. 
Barnes Drill Co., Inc 


Beaman & Smith Co. 
ae. “eaneaee Bickford Tool 


Errington, F. A. 

Evans Stamping & 
Plating Co. 

Faber, A. E., Jr. 

Garvin Machine Co. 

Geometric Tool Co. 

Gould & Eberhardt 

Landis Machine Co. 

National Acme Mfz. Co 

National Automatic Tool 


Machine Tool 
orks, Inc. 

Peter Bros. Mfg. Co. 

Pratt & Whitney Co. 

i. ~ eae Tool & Supply 
oO. 

Sloan & Chace = os Co. 

Wells & Son Co., F. E. 

Whitney Mfg. Co. 

Wiley & Russell Mfg. Co 


Taps and Dies 


Bay State Tap & Die Co. 
Besly & Co., Chas. H. 
Brubaker & Bros., W. L. 
Butterfield & Co. 


Card Mfg. Co., S. W. 
sar. a ad Tap & Die 
Cleveland Twist Drill 


Detroit Twist Drill Co 

Geometric Tool Co. 

- +. ame Schlemmer 

oO. 

Morse Twist Drill & Ma- 
chine Co. 

Nicholson & Co., W. H. 

Pratt & Whitney Co. 

Reed Mfg. Co. 

Saunder’s Sons, D. 

Standard Tool Co. 

Ward’s Sons, Edgar T. 

Wells & Son Co., F. E 

Wiley & Russell Mfg. Co. 


Taps, Collapsing 


Errington, F. A. 
Geometric Tool Co. 


Testing Machines 
Sellers & Co., Inc., Wm. 


Testing Metals and Ma- 
terials 

Souther Engineering 
Corp., Henry 


Thermometers 


Bristol Co. 
Brown Instrument Co. 


Thread-cutting Tools 
Blake & Johnson Co. 
Boston Gear Works 
Jones & Lamson 
chine Co. 
Landis Machine Co. 
National Machinery Co. 
Pratt & Whitney Co. 
Rivett Lathe & Grinder 


Co. 
were Tool & Mfg. 

oO. 
Wiley & Russell Mfg. Co. 


Ma- 


Thread Milling Machines 


Lees-Bradner Co. 
Pratt & Whitney Co. 
Waltham Machine Wks. 


Thread Rolling Machines 
National Machinery Co. 


Tool Chests 


Gerstner & Sons, Ltd. 
Starrett Co., 
Tool Holders 

Tool 


Armstrong’ Bros. 
Co 


Billings & Spencer Co. 
Brown & Sharpe Mfg. Co. 
Celfor Tool Co. 
or ecm Twist Drill 
oO. 
Mamsoacher, Schlemmer 
Xo. 
Pratt & Whitney Co. 
Western Tool & Mfg. Co. 
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Advantages of Duplex Milling 























Garvin No. 3 
Duplex Milling 
Machine with 
60” Feed Jse 
Code, Anti- 
money 








HE system of milling with GARVIN Duplex Milling Machines possesses many 
"Wageeuee, The parallelism of the opposite sides of the work is assured. Butt 
or face cutters used give a finer finish to the work and can be fed at a good stiff 
feed without sacrificing the finish. No scoring of work. Five capacities of Duplex 
Milling Machines. Headstocks have an independent micrometer adjustment to 
and from each other of 30 inches, permitting of setting to a thousandth of an inch. 
Spindles are taper and run in bronze boxes, and have a micrometer adjustment 
up and down of 8 inches. The taper hole in spindle is a No. 11 B. & S. with positive 
slot drive and threaded on nose. Slide is driven by a large diameter, square thread, 
hardened steel worm. Machine is powerful, rigid and accurate. 





Immediate deliveries. Send for Our Complete Catalogue. 
For Further Information, Ask Your Dealer or Write Us Direct. 











MANUFACTURED BY VISITORS WELCOME 


THE GARVIN MACHINE COMPANY 


Spring and Varick Streets 50 Years in New York Cit~ 
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Tool Post, Interchange- 
able 


Errington, F. A. 


Tools, Small 
See Machinists’ 
Tools 


Small 


Torches 


Gem Mfg. Co 


Steam 
Blower Co. 


Traps, 
American 
Transformers 

Crocker-Wheeler Co. 
General Electric Co. 


r'ransmission Machinery 


American Pulley Co. 
Caldwell & Co., W. E. 
Holyoke Machine Co. 


Link-Belt Co. 
Morse Chain Co. 
Niles-Bement-Pond Co. 
O. K. Clutch & Machinery 
Co 
Rockwood Mfg. Co. 
Sellers & Co., Inc., Wm. 
Transportation Systems 
Barrett Cravans Co 
Clark Co., The Geo. P. 
Trolleys and Tramways 
Harrington, Son & Co., E 
Trucks 
Barrett Cravans Co 
Brown & Sharpe Mfg. Co. 
Clark Co., The Geo. P. 
New Britain Machine Co. 
Tubing, Flexible Steel 
Almond Mfg. Co., T. R. 
Tubing, Seamless Steel 
Standard Welding Co. 
Ward's Sons, Edgar T. 


Turntables 
Link Belt Co. 


Sellers & Co., Inc., Wm. 
Turret Heads 
Almond Mfg. Co., T. R. 


Turret Machines 

Acme Machine Tool Co. 
Bradford Mach. Tool Co. 
brown & Sharpe Mfg. Co. 
Bullard Mach. Tool Co. 
Wreses Machine Tool Co. 
Flather Mfg. Co., E. J. 
Garvin Machine Cv. 


Jones & Lamson Ma- 
chine Co. 

LeBlond Machine Tool 
co. i. a 

Lodge & Shipley Ma- 


chine Co. 
New Britain Machine Co. 
Niles-Bement-Pond Co 
Potter & Johnston Ma- 
chine Co. 
Pratt & Whitney Co 
Reed-Prentice Co. 
Springfield Machine Tool 
Co. 
Warner & Swasey Co. 
Windsor Machine Co. 
Turret Machines, Auto- 
matic 
Potter 
chine 


& Johnston Ma- 


Co. 

Turret Machines, Verti- 
cal 

Bullard Mach. Tool Co. 


Flather Mfg. Co., E. J. 
Niles-Bement-Pond Co. 


Turrets, Carriage 
Blount Co., J. G. 


Turret, Tool Post 
Pheenix Mfg. Co. 


Twist Drills 


Celfor Tool Co. 
aaron nd Twist Drill 
Oo 


Ha mmacher, Schlemmer 


Co 
Morse Twist Drill & Ma- 
chine Co. 
Niles-Bement Pond Co. 


Pratt & Whitney Co. 
Standard Tool Co. 
Union Twist Drill Co. 


Ward’s Sons, Edgar T. 
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dex. 


fact. 
Classified Index is a key 
which unlocks the door 
to satisfied fulfillment of 
your shop's need. 


A map without names 
A time table without stations 
A city without street signs 


HAT is what scien- 
tific buying of machin- 
shop 


and machine 


supplies would be like 
without this Classified In- 
Men who use it; 
who depend upon it, will 
acknowledge this as 


Properly used 


a 


the 





( 














Unions, Pipe 
Dart Mfg. Co., E. M. 


Universal Joints 
taush Machine Tool Co. 
3oston Gear Works 


Valves 
Watson-Stillman Co. 
Varnishes 
Felton, Silbey Co. 
Moller & Schumann Co 
pe Stands 
LeBlond Machine 
i. ite ; 
New Britain Machine Co. 
Western Tool & Mfg. Co. 


Tool 


Vises, Drill 


Armstrong -Blum Mfg. 
‘*o. 
Cincinnati Milling Ma- 
chine Co. 


Graham Mfg. Co 
Horton & Son Co., FE. 
Kempsmith Mfg. Co. 
Skinner Chuck Co. 
Vises, Metal Workers’ 
Athol Machine Co., 
Brown & Sharpe Mfge. Co. 
Cincinnati Milling Ma- 
chine Co. 


Vises, Metal Workers’ 
—Continued 


Hammacner, 
& Co. 

Kempemith 

LeBlond Machine 
o = Ee. 

New Britain Machine Co. 

Reed Mfg. Co. 


Schlemmer 


Mfg. Co. 
Tool 


Vises, Pipe 

Athol Machine Co. 
Butterfield & Co. 

Reed Mfg. Co. 
Saunder’s Son, D. 

Wells & Son Co., F. E. 
Western Tool& Mfg. Co. 
Williams & Co., J. H. 


Vises. Planer and Shaper 
American Tool Wks. Co. 
Cincinnati Milling Ma- 
chine Co. 
Cincinnati Planer Co. 
Gould & Eberhardt 
Hendeyv Machine Co. 
Niles-Bement-Pond Co. 
Vises, Universal Machine 
Becker Milling Machine 
Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Ma- 
chine Co 
Horton & Son Co., E. 
Kempsmith Mfg. Co. 
Skinner Chuck Co. 


Wood Workers’ 
Schlemmer 


Vises, 
-~ x .-~ her, 


& 
Pratt & Whitney Co. 


Voltmeters 

Bristol Co. 

General Electric Co. 

Weston Electrical 
strument Co. 


In- 


Wash Stands and Bowls 


Manufacturing Equip- 
ment & Engr. Co. 


Washers 

Kales-Haskel Co. 

Waste, Cotton and Wool 

Royal Mfg. Co. 

Watches, Time Study 

Silberberg, Mortimer J. 

Water Coolers 

Allen Filter Co 

Water Purifiers 

Allen Filter Co. 

Wattmeters 

Weston Electrical 
strument Co. 

Welding 

Standard Welding Cr. 


In- 
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Welding, Electric 
C & C Electric & Mfg. 


Co. 
Toledo Electric Welder 
Co. 


Welding Machines 
Davis-Bournonville Co. 
Dyer Apparatus Co. 
Imperial Brass Mfg. Co. 
inde Air Products Co. 
Oxweld Acetylene Co. 
Searchlight Co., The 
— Electric Welder 
*o. 


Welding Wire 
Swedish Iron & Steel Co. 


Welding, Oxy-Acetylene 


Davis-Bournonville Co. 
Dyer Apparatus Co. 
Imperial Brass Mfg. Co. 


International Oxygen 
Co 

Linde Air Products Co. 

Oxweld Acetylene Co. 

Searchlight Co., The 


Wire, Asbestos Covered 
D & W Fuse Co. 


Wire-flattening Mills 
Blake & Johnson Co. 


Wire-forming Machinery 


Automatic Machine Co. 
Blake & Johnson Co. 
Shuster Co. F. B 


Wire, Music 
Hammacher, 
& Co. 
Wire-nail Machinery 
National Machinery Co. 


Schlemmer 


Wire-straightening Ma- 
ehinery 
Shuster Co., F. B. 
Wood-working Machin- 
ery 
Greaves, Klusman & Co. 
New Britain Machine Co. 
Niles-Bement-Pond Co. 
Worms 
See Gears, Cut 
Wrenches, Drop Forged 
Billings & Spencer Co. 
Crescent Tool Co 


Morse Twist Drill & Ma- 
chine Co. 


Page-Storms Drop 
Forge Co. 
Williams & Co., J. H. 


Wrenches, Machinists’ 
Bemis & Call Hardware 
& Tool Co. 
Billings & Spencer Co. 
Coes Wrench Co. 
Crescent Tool Co. 
Hommacher, Schlemmer 
5 o. 
Moore Drop Forging Co. 


Morse Twist Drill & Ma- 
chine Co. 

Page-Storms Drop 
Forge Co 


Trimont Mfg. Co. 
Williams & Co., J. H. 


Wrenches, Pipe 

Bemis & Call Hardware 
& Tool Co. 

Billings & Spencer Co. 

Crescent Tool Co. 

Moore Drop Forging Co. 

Page-Storms Drop 
Forge Co. 

Reed Mfg. Co. 

Trimont Mfg. Co. 

Wells & Sons Co., 

Williams 


F. E. 
& Co, Jd. H. 


Wrenches, Ratchet 
Pratt & Whitney Co. 
Wiley & Russell Mtg. | Co 
Williams & Co., 


Wreaches, Tap 

Ba‘ State Tap & Die Co 
Bijlings & Spencer Co. 
Futterfield & Co. 


‘Card Mfg. Co., S. W. 
Carpenter Tap & Die 
Co., f. 


N 
Standard Tool Co. 
Wells & Sons Co. F. E& 
Wiley & Russell Mfg. Co. 
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In Our New Catalog No. 34 


: We devote 21 Pages (9x12 in.) to 


|TG@RINDERS 


" Page 338 Grinders for Drills and Reamers 8 types Page 347 Electric Portable Tool Grind- 
‘* 339 Grinders for Drillsand Surfaces 5 “* ers 8 types 
340 Grinders for Drills and Tools 2 “ “348 to 359 Grindstones, Hand Grinding 
as ‘* 341 Grinders for Tools and Parts 9 “ Machines, Grinding Heads, Polishing 
342 Grinding Machines . 0 Heads, Special Grinders for Plane Cut- 
343 Grinding Machines a. ters and Chisels, etc., and six pages of 
344 Grinding Machines, etc..... 2 “ “grinding wheel data’’ invaluable to 
'Yy ‘* 345 Electric Grinding Machines. 5 “ shops having any amount of grinding 
346 Electric Grinding Machines. 12 “ to do. 
If you have a copy of this catalog, turn to these pages for grinding infor- 
mation. If you haven’t a copy, write us at once. Mention Catalog No. 34. 
-) 


' HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
4th Avenue & 13th St. NEW YORK, Since 1848 


ay, “Allen” 
| Socket Cap 


Screws 
PT 


head cap screws and are much more convenient 
in close corners where there is not room to apply 
the S wrench. 











a For Replacing 
Slotted Head 
Cap Screws 











e 





N 


\ 


\\ 
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Users of Cap Screws have long realized the 
many disadvantages of the ordinary slotted 
head type of screw. After a little hard use, the 

bad screw driver slot of the screw, becomes so round- 
ed ofi and broken that the screw can no longer be 
set up properly and has to be replaced. Even 
with the slight use incidental to setting up new 
machinery, the slot often becomes battered and 
unsightly and the screws have to be replaced 
before the machines are sent out. 

Allen Socket Cap Screws eliminate all screw 
troubles due to slotted heads. 

They are slso being used to replace hexagon 
head cap screws. 

**Allens” can be set up fully as hard as the hex 


THE ALLEN MANUFACTURING COMPANY 135 Sheldon Street, HARTFORD, CONN. 


St. Johns, P. Q., Canada 173 Princess St., Manchester, England 


. 


\ 
\ 


Allen Socket Cap Screws are threaded ac 
curately to standard gauges and are perfect in 
lead. The heads are perfectly true with th 
body of screw—saving the bother of grinding off 
one side of screw to fit the counter-bore as is 
often necessary with the usual run of round slot 
ted cap screws 


Carried in stock and made to order in special 
sizes 


A WAAL 


Write for Circular No. 10 and free sample 
screws. 


Ht 


Lehlibchhehbephh bay 
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ALPHABETICAL INDEX TO ADVERTISERS 


Page 
124 
106 
116 
113 
135 

92 
130 
137 
159 

96 
124 
102 

4th Cover 

116 

115 

57 

117 

98 


Abbot. Ball Go.... 
Acklin Stamping Co.. 

Acme Die Casting Corp.. 
Acme Machinery Co....... 
Aeme Machine Tool Co... . 
Adams Co, 

Albaugh-Dover Co.. 

Allen Filter Co 

Allen Mig. Co., The. 

Almond Mfg., Co., T. I: ‘ 
American Air Compressor Works 
American Blower Co. 
American Bronze Co. 
American Die Casting Co 
American Emery Wheel Works 
American Gas Furnace Co. 
American Machine & Foundry Co 
American Pulley Co. 

American ‘Tool Works Co. 

Ames Co., B.C 

Ams Machine Co., Max 
Armstrong-Rlum Mfg. Co. 
Armstrong Bros. ‘Tool Co... 

Athol Machine Co 

Atlas Ball Co sad 
Auburn Ball Bearing Co. 
Automatic Machine Co. 


Baker Bros 

Ball & Roller Bearing Co. 

Rarber-Colman Co 

Barnes Co., W. F. & John 

Barnes Co., Wallace. 

Barnes Drill Co., Ine 

Barnett Co., G. & H 

Barrett-Cravens Co 

Bath Grinder Co 

Bauroth Mach. & Tool Co.... 

Baush Machine Tool Co. 

Bay State Stamping Co 

Ray State Tap & Die Co 

Reaman & Smith Co : 

Becker Milling Machine Co 

Rellevue Furnace Co 

Bemis & Cali Hardware & Tool Co 

Berger Mfg. Co 

Best, W. N , 

Bignall & Keeler Machine Works 

Bilgram Machine Works 

Billings & Spencer Co 

Birdsboro Steel Foundry & Machine 
Co. 


112 
138 
116 


98 


Blake & Johnson Co. 114 
Blanchard Machine Co. 46 
Bliss Co., fh. W 107 
Blount Co., J. G. 114 
Boston Gear Works 130 
Bowen Mfg. Co 117 
Boye & Emmes Machine Tool Co 134 
Bradford Machine ‘lool Co 7 5 
Bradley & Son, C. C 107 
Bristol Co. 4th cover 
Brown & Sharpe Mfg Co. . 82, 83, 84 
Brown Co., A. & I 130 
Brown Instrument Co 136 
Brubaker & Bros., W. 1. 122 
Bryant Chucking Grinder Co... 

Buchanan Co., The Thos 

Bullard Machine ‘lool Co 

Butterfield & Co. 


C & C Electric & Mfg. Co 
Calculagraph Co. 

Caldwell & Son Co., H. W. 
Caldwell Co., Inc., W. EF 

Canton Foundry & Machine Co 
Carborundum Co 

Card: Mfg. Co., 8. W 

Carpéntéer Tap & Die Co., J. M. 
(jarter & Hakes Machine Co 
CelforsTo0b Go 

Champlon,Peol Works Co 

Chicago Flexible Shaft Co 

Chicago Rawhide Co. 
Chishilm-Moore Mfg. Co 
Cincinnati! Automatic Machine Co,. 
Cincinnat! Bickford Tool Co 
Cincinnat! Electrical ‘ool Co 102 
Clocinnati Gear Co. 130 
Cincinnati Gear Cutting Machine Co 62 
Cincinnat! Lathe & Tool Co 134 
Cincinnatl Milling Machine Co. 6, 7 
Cincinnati Planer Co 56 
Citroen Gear Co 133 
Clark Ce.,.The Geo, P.. , 98 
Clark Electric Co., Inc., Jas. Jr...... 102 
Cleveland Automatic Machine Co.” 26, 27 
Cleveland Planer Works 109 
4Sleveland Twist Drill Co... 


10, 11 


Page 
124 
125 
110 
100 
100 
106 
112 
117 
120 
133 
133 
101 


Clough, R. M. 

Coes Wrench Co oa we 
Colburn Machine ‘Tool Co.......... 
Columbus Die ‘Tool & Machine Co... 
Cook Co., Asa A. ‘ 

Covington Machine Co 

Covington Multiple Drill Co. 
Cowdrey Machine Works, C. II..... . 
Crafts, Arthur A 

Crescent Oll Co. 

Crescent Tool Co 

Crocker- Wheeler Co 

Cushman Chuck Co...... 


1) & W Fuse Co. 

Dart Mfg. Co., E. 3 

Davenport Machine Tool Co.... 
Davis-Bournonville Co....... 
Detrick & Harvey Machine Co. 
Detroit Reamer Salvage Co. 
Detroit ‘Twist Drill Co.. 
Dickinson, Thos. L. , 
}Dixon Crucible Co., Joseph. 
Ioane Mig. Co = 
Doehler Die Casting Co. 

Dreses Machine ‘lool Co.. . 
Dyer Apparatus Co. 

varle Gear & Mach. Co.... 
Sdgemont Machine Co 

Simes Engr. Works, Chas. ¥... 
“rrington, F. A. 

“tna Machine Co ail 
evans Friction Cone Co... . 
Svans Stamping & Plating Co... 
“xcelsior Needle Co. 


Faber, A. E., Jr 

Fafnir Bearing Co 

Farrel Fdry. & Mach. Co.. 
Fawcus Machine Co... on 
Fellows Gear Shaper Co. . 
Felton, Sibley & Co., Inc. . 
Ferracute Machine Co... . 

Field, Chas. H. ‘ 
Virth-Sterling Steel Co.... 
Fitchburg Grinder Co ina 
Fitchburg Machine Works... . 
Piather & Co., Ine 

Flather Mfg. Co., E. J.......... 
Foote Bros. Gear & Machine Co, 
Forbes & Myers.. 

Ford Chain Block & Mfg. Co 
Fosdick Machine ‘Tool Co.... 
Franklin Mfg. Co 


CE ithe Wo Bis ceecessiccccidsscee OO 
Garvin Machine Co.............. 94, 157 
Gem City Machine Co.... 96 
Gem Mig. Co.. 98 
General Electric Co 131 
Geometric Tool Co bia ‘ 57 
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